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SECTION 01 3300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting Shop 
Drawings, Product Data, Samples, and other submittals. 

1.3 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Architect's responsive 
action. 

B. Informational Submittals:  Written information that does not require 
Architect's responsive action.  Submittals may be rejected for not complying with 
requirements. 

1.4 SUBMITTAL PROCEDURES 

A. General:  Electronic copies of CAD Drawings of the Contract Drawings will be provided 
by Architect for Contractor's use in preparing submittals. 

B. Coordination:  Coordinate preparation and processing of submittals with performance 
of construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related parts of the 
Work so processing will not be delayed because of need to review submittals 
concurrently for coordination. 

a. Architect reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received. 

C. Submittals Schedule:  Comply with requirements in Division 01 Section "Construction 
Progress Documentation" for list of submittals and time requirements for scheduled 
performance of related construction activities. 
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D. Processing Time:  Allow enough time for submittal review, including time for re-
submittals, as follows.  Time for review shall commence on [Architect's] receipt of 
submittal.  No extension of the Contract Time will be authorized because of failure to 
transmit submittals enough in advance of the Work to permit processing, including re-
submittals. 

1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional 
time if coordination with subsequent submittals is required.  Architect will advise 
Contractor when a submittal being processed must be delayed for coordination. 

2. Intermediate Review:  If intermediate submittal is necessary, process it in same 
manner as initial submittal. 

3. Re-submittal Review:  Allow 15 days for review of each re-submittal. 
4. Sequential Review:  Where sequential review of submittals by Architect's 

consultants, Owner, or other parties is indicated, allow 21 days for initial review 
of each submittal. 

E. Identification:  Place a permanent label or title block on each submittal for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately 6 by 8 inches on label or beside title block to 

record Contractor's review and approval markings and action taken by Architect. 
3. Include the following information on label for processing and recording action 

taken: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name and address of Contractor. 
e. Name and address of supplier. 
f. Name of manufacturer. 
g. Number and title of appropriate Specification Section. 
h. Drawing number and detail references, as appropriate. 
i. Location(s) where product is to be installed, as appropriate. 

F. Deviations:  Encircle or otherwise specifically identify deviations from the Contract 
Documents on submittals. 

G. Additional Copies:  Unless additional copies are required for final submittal, and unless 
Architect observes noncompliance with provisions in the Contract Documents, initial 
submittal may serve as final submittal. 

1. Submit one copy of submittal to concurrent reviewer in addition to specified 
number of copies to Architect. 

2. Additional copies submitted for maintenance manuals will not be marked with 
action taken and will be returned. 

H. Transmittal:  Package each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Architect will return 
submittals, without review, received from sources other than Contractor. 
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1. Transmittal Form:  Use AIA Document G810. 
2. On an attached separate sheet, prepared on Contractor's letterhead, record 

relevant information, requests for data, revisions other than those requested by 
Architect on previous submittals, and deviations from requirements in the 
Contract Documents, including minor variations and limitations.  Include same 
label information as related submittal. 

I. Re-submittals:  Make re-submittals in same form and number of copies as initial 
submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent 

of revision. 
3. Resubmit submittals until they are marked “Accepted” or “Accepted with 

Comments”. 

J. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary 
for performance of construction activities.  Show distribution on transmittal forms. 

K. Use for Construction:  Use only final submittals with mark indicating “Accepted” or 
“Accepted with Comments” and signed by Architect or his representative. 

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification 
Sections. 

1. Submit electronic submittals directly to extranet specifically established for 
Project. 

B. Product Data:  Collect information into a single submittal for each element of 
construction and type of product or equipment. 

1. If information must be specially prepared for submittal because standard printed 
data are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are 
applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 
b. Manufacturer's product specifications. 
c. Manufacturer's installation instructions. 
d. Standard color charts. 
e. Manufacturer's catalog cuts. 
f. Standard product operation and maintenance manuals. 
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g. Compliance with specified referenced standards. 
h. Testing by recognized testing agency. 
i. Application of testing agency labels and seals. 

4. Submit Product Data before or concurrent with Samples. 
5. Number of Copies:  Submit three copies of Product Data, unless otherwise 

indicated.  Architect will return two copies.  Mark up and retain one returned copy 
as a Project Record Document. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do 
not base Shop Drawings on reproductions of the Contract Documents or standard 
printed data unless expressly approved by the Architect in writing. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include 
the following information, as applicable: 

a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 
d. Shopwork manufacturing instructions. 
e. Templates and patterns. 
f. Design calculations. 
g. Compliance with specified standards. 
h. Notation of dimensions established by field measurement. 
i. Relationship to adjoining construction clearly indicated. 
j. Seal and signature of professional engineer if specified. 
k. Wiring Diagrams:  Differentiate between manufacturer-installed and field-

installed wiring. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 
Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 
inches. 

3. Number of Copies:  Submit three opaque copies of each submittal, unless copies 
are required for operation and maintenance manuals.  Submit five copies where 
copies are required for operation and maintenance manuals.  Architect will retain 
two copies; remainder will be returned.  Mark up and retain one returned copy as 
a Project Record Drawing. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of 
these characteristics with other elements and for a comparison of these characteristics 
between submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories 
together in one submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the 
following: 

a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
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d. Number and title of appropriate Specification Section. 

3. Disposition:  Maintain sets of approved Samples at Project site, available for 
quality-control comparisons throughout the course of construction activity.  
Sample sets may be used to determine final acceptance of construction 
associated with each set. 

a. Samples not incorporated into the Work, or otherwise designated as 
Owner's property, are the property of Contractor. 

4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of 
units or sections of units showing the full range of colors, textures, and patterns 
available. 

a. Number of Samples:  Submit one full set(s) of available choices where 
color, pattern, texture, or similar characteristics are required to be selected 
from manufacturer's product line.  Architect will return submittal with 
options selected. 

E. Subcontract List:  Prepare a written summary identifying individuals or firms proposed 
for each portion of the Work, including those who are to furnish products or equipment 
fabricated to a special design. Use CSI Form 1.5A.  Include the following information in 
tabular form: 

1. Name, address, and telephone number of entity performing subcontract or 
supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 
4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise 

indicated.  Architect will return two copies. 

a. Mark up and retain one returned copy as a Project Record Document. 

2.2 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification 
Sections. 

1. Number of Copies:  Submit two copies of each submittal, unless otherwise 
indicated.  Architect will not return copies. 

2. Certificates and Certifications:  Provide a notarized statement that includes 
signature of entity responsible for preparing certification.  Certificates and 
certifications shall be signed by an officer or other individual authorized to sign 
documents on behalf of that entity. 

3. Test and Inspection Reports:  Comply with requirements specified in Division 01 
Section "Quality Requirements." 

B. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 
Section "Construction Progress Documentation." 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

Emergency Dept. Additions & Renovations                    Bid Set 
 

SUBMITTAL PROCEDURES 01 3300 - 6 

C. Qualification Data:  Prepare written information that demonstrates capabilities and 
experience of firm or person.  Include lists of completed projects with project names 
and addresses, names and addresses of architects and owners, and other information 
specified. 

D. Installer Certificates:  Prepare written statements on manufacturer's letterhead 
certifying that Installer complies with requirements in the Contract Documents and, 
where required, is authorized by manufacturer for this specific Project. 

E. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead 
certifying that manufacturer complies with requirements in the Contract Documents.  
Include evidence of manufacturing experience where required. 

F. Product Certificates:  Prepare written statements on manufacturer's letterhead 
certifying that product complies with requirements in the Contract Documents. 

G. Material Certificates:  Prepare written statements on manufacturer's letterhead 
certifying that material complies with requirements in the Contract Documents. 

H. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting test results of material for 
compliance with requirements in the Contract Documents. 

I. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of field tests performed 
either during installation of product or after product is installed in its final location, for 
compliance with requirements in the Contract Documents. 

J. Maintenance Data:  Prepare written and graphic instructions and procedures for 
operation and normal maintenance of products and equipment.  Comply with 
requirements specified in Division 01 Section "Operation and Maintenance Data." 

K. Design Data:  Prepare written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and 
calculations.  Include list of assumptions and other performance and design criteria and 
a summary of loads.  Include load diagrams if applicable.  Provide name and version of 
software, if any, used for calculations.  Include page numbers. 

L. Manufacturer's Instructions:  Prepare written or published information that documents 
manufacturer's recommendations, guidelines, and procedures for installing or operating 
a product or equipment.  Include name of product and name, address, and telephone 
number of manufacturer.  Include the following, as applicable: 

1. Preparation of substrates. 
2. Required substrate tolerances. 
3. Sequence of installation or erection. 
4. Required installation tolerances. 
5. Required adjustments. 
6. Recommendations for cleaning and protection. 
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M. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not 
submit to Architect. 

1. Architect will not review submittals that include MSDSs and will return the entire 
submittal for re-submittal. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Review each submittal and check for coordination with other Work of the Contract and 
for compliance with the Contract Documents.  Note corrections and field dimensions.  
Mark with approval stamp before submitting to Architect. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include 
Project name and location, submittal number, Specification Section title and number, 
name of reviewer, date of Contractor's approval, and statement certifying that submittal 
has been reviewed, checked, and approved for compliance with the Contract 
Documents. 

3.2 ARCHITECT'S/ ACTION 

A. General:  Architect will not review submittals that do not bear Contractor's approval 
stamp and will return them without action. 

B. Informational Submittals:  Architect will review each submittal and will not return it, or 
will return it if it does not comply with requirements.  Architect will forward each 
submittal to appropriate party. 

C. Partial submittals are not acceptable, will be considered non-responsive, and will be 
returned without review. 

D. Submittals not required by the Contract Documents may not be reviewed and may be 
discarded. 

END OF SECTION 01 3300 
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SECTION 01 5000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes requirements for temporary utilities, support facilities, and 
security and protection facilities. 

B. Related Sections include the following: 

 
1. Division 01 Section "Submittal Procedures" for procedures for submitting copies 

of implementation and termination schedule and utility reports. 
 

1.3 SUBMITTALS 

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas 
for construction personnel. 

1.4 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall 
assume responsibility for operation, maintenance, and protection of each permanent 
service during its use as a construction facility before Owner's acceptance, regardless 
of previously assigned responsibilities. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Lumber and Plywood:  Comply with requirements in Division 06 Section "Rough 
Carpentry." 

B. Paint:  Comply with requirements in Division 09 painting Sections. 
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2.2 TEMPORARY FACILITIES 

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, 
temperature controls, and foundations adequate for normal loading. 

B. Common-Use Field Office:  Of sufficient size to accommodate needs of construction 
personnel.  Keep office clean and orderly.  Furnish and equip offices as follows: 

1. Furniture required for Project-site documents including file cabinets, plan tables, 
plan racks, and bookcases. 

2. Conference room of sufficient size to accommodate meetings of 10 individuals.  
Provide electrical power service and 120-V ac duplex receptacles, with not less 
than 1 receptacle on each wall.  Furnish room with conference table, chairs, and 
4-foot- square tack board. 

3. Drinking water and private toilet. 
4. Coffee machine and supplies. 
5. Heating and cooling equipment necessary to maintain a uniform indoor 

temperature of 68 to 72 deg F. 
6. Lighting fixtures capable of maintaining average illumination of 20 fc at desk 

height. 

C. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to 
accommodate materials and equipment for construction operations. 

1. Store combustible materials apart from building. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum 
interference with performance of the Work.  Relocate and modify facilities as required 
by progress of the Work. 

1. Locate facilities to limit site disturbance as specified in Division 01 Section 
"Summary." 

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until 
facilities are no longer needed or are replaced by authorized use of completed 
permanent facilities. 

3.2 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste 
and abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance:  Maintain facilities in good operating condition until removal. 
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1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve 
indicated results and to avoid possibility of damage. 

C. Temporary Facility Changeover:  Do not change over from using temporary security 
and protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal:  Remove each temporary facility when need for its service 
has ended, when it has been replaced by authorized use of a permanent facility, or no 
later than Substantial Completion.  Complete or, if necessary, restore permanent 
construction that may have been delayed because of interference with temporary 
facility.  Repair damaged Work, clean exposed surfaces, and replace construction that 
cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of 
Contractor.  Owner reserves right to take possession of Project identification 
signs. 

2. At Substantial Completion, clean and renovate permanent facilities used during 
construction period.  Comply with final cleaning requirements specified in 
Division 01 Section "Closeout Procedures." 

END OF SECTION 01 5000 
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SECTION 01 7300 - EXECUTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes general procedural requirements governing execution of the 
Work including, but not limited to, the following: 

1. Field engineering and surveying. 
2. General installation of products. 
3. Progress cleaning. 
4. Starting and adjusting. 
5. Protection of installed construction. 
6. Correction of the Work. 

B. Related Sections include the following: 
1. Division 01 Section "Submittal Procedures" for submitting surveys. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of site improvements, utilities, and 
other construction indicated as existing are not guaranteed.  Before beginning work, 
investigate and verify the existence and location of mechanical and electrical systems 
and other construction affecting the Work. 

1. Before construction, verify the location and points of connection of utility services. 

B. Existing Utilities:  The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  Before beginning sitework, 
investigate and verify the existence and location of underground utilities and other 
construction affecting the Work. 
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1. Before construction, verify the location and invert elevation at points of 
connection of sanitary sewer, storm sewer, and water-service piping; and 
underground electrical services. 

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site. 

C. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or 
Applicator present where indicated, for compliance with requirements for installation 
tolerances and other conditions affecting performance.  Record observations. 

1. Written Report:  Where a written report listing conditions detrimental to 
performance of the Work is required by other Sections, include the following: 

a. Description of the Work. 
b. List of detrimental conditions, including substrates. 
c. List of unacceptable installation tolerances. 
d. Recommended corrections. 

2. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers. 

3. Examine roughing-in for mechanical and electrical systems to verify actual 
locations of connections before equipment and fixture installation. 

4. Examine walls, floors, and roofs for suitable conditions where products and 
systems are to be installed. 

5. Proceed with installation only after unsatisfactory conditions have been 
corrected.  Proceeding with the Work indicates acceptance of surfaces and 
conditions. 

3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to Owner that is necessary to adjust, 
move, or relocate existing utility structures, utility poles, lines, services, or other utility 
appurtenances located in or affected by construction.  Coordinate with authorities 
having jurisdiction. 

B. Field Measurements:  Take field measurements as required to fit the Work properly.  
Recheck measurements before installing each product.  Where portions of the Work 
are indicated to fit to other construction, verify dimensions of other construction by field 
measurements before fabrication.  Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 
need for clarification of the Contract Documents, submit a request for information to 
Architect.  Include a detailed description of problem encountered, together with 
recommendations for changing the Contract Documents. 
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3.3 FIELD ENGINEERING 

A. Identification:  Owner will identify existing benchmarks, control points, and property 
corners. 

B. Reference Points:  Locate existing permanent benchmarks, control points, and similar 
reference points before beginning the Work.  Preserve and protect permanent 
benchmarks and control points during construction operations. 

1. Do not change or relocate existing benchmarks or control points without prior 
written approval of Architect.  Report lost or destroyed permanent benchmarks or 
control points promptly.  Report the need to relocate permanent benchmarks or 
control points to Architect before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly.  
Base replacements on the original survey control points. 

C. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on 
Project site, referenced to data established by survey control points.  Comply with 
authorities having jurisdiction for type and size of benchmark. 

1. Record benchmark locations, with horizontal and vertical data, on Project Record 
Documents. 

2. Where the actual location or elevation of layout points cannot be marked, provide 
temporary reference points sufficient to locate the Work. 

3. Remove temporary reference points when no longer needed.  Restore marked 
construction to its original condition. 

3.4 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct 
alignment and elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for 

maintenance and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated. 
4. Maintain minimum headroom clearance of 8 feet in spaces without a suspended 

ceiling. 

B. Comply with manufacturer's written instructions and recommendations for installing 
products in applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible 
results.  Maintain conditions required for product performance until Substantial 
Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging 
operations or loading in excess of that expected during normal conditions of 
occupancy. 
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E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise 
levels. 

F. Templates:  Obtain and distribute to the parties involved templates for work specified to 
be factory prepared and field installed.  Check Shop Drawings of other work to confirm 
that adequate provisions are made for locating and installing products to comply with 
indicated requirements. 

G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each 
component securely in place, accurately located and aligned with other portions of the 
Work. 

1. Mounting Heights:  Where mounting heights are not indicated, mount 
components at heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry.  Deliver such items to Project site in time for installation. 

H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not 
indicated, arrange joints for the best visual effect.  Fit exposed connections together to 
form hairline joints. 

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not 
considered hazardous. 

3.5 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  
Coordinate progress cleaning for joint-use areas where more than one installer has 
worked.  Enforce requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste 
materials and debris. 

2. Do not hold materials more than 7 days during normal weather or 3 days if the 
temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other 
waste.  Mark containers appropriately and dispose of legally, according to 
regulations. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness 
necessary for proper execution of the Work. 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum 

the entire work area, as appropriate. 
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D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to 
written instructions of manufacturer or fabricator of product installed, using only 
cleaning materials specifically recommended.  If specific cleaning materials are not 
recommended, use cleaning materials that are not hazardous to health or property and 
that will not damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the 
space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as 
necessary to ensure freedom from damage and deterioration at time of Substantial 
Completion. 

G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  
Washing waste materials down sewers or into waterways will not be permitted. 

H. During handling and installation, clean and protect construction in progress and 
adjoining materials already in place.  Apply protective covering where required to 
ensure protection from damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary 
through the remainder of the construction period.  Adjust and lubricate operable 
components to ensure operability without damaging effects. 

J. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

3.6 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation.  Remove 
malfunctioning units, replace with new units, and retest. 

B. Adjust operating components for proper operation without binding.  Adjust equipment 
for proper operation. 

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and 
safeties.  Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service:  If a factory-authorized service representative is required 
to inspect field-assembled components and equipment installation, comply with 
qualification requirements in Division 01 Section "Quality Requirements." 

3.7 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without 
damage or deterioration at time of Substantial Completion. 
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B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.8 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction.  Restore damaged substrates 
and finishes.  Comply with requirements in Division 01 Section "Cutting and Patching." 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, 
touching up with matching materials, and properly adjusting operating equipment. 

B. Restore permanent facilities used during construction to their specified condition. 

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be 
repaired without visible evidence of repair. 

D. Repair components that do not operate properly.  Remove and replace operating 
components that cannot be repaired. 

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 01 7300 
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ADDITIONS AND DELETIONS: The 

author of this document has 

added information needed for 

its completion. The author 

may also have revised the 

text of the original AIA 

standard form. An Additions 

and Deletions Report that 

notes added information as 

well as revisions to the 

standard form text is 

available from the author and 

should be reviewed. 

This document has important 

legal consequences. 

Consultation with an 

attorney is encouraged with 

respect to its completion or 

modification. 

AIA Document A201™–2017, 

General Conditions of the 

Contract for Construction, 

is adopted in this document 

by reference. Do not use with 

other general conditions 

unless this document is 

modified. 

ELECTRONIC COPYING of any 

portion of this AIA®  Document to 

another electronic file is 

prohibited and constitutes a 

violation of copyright laws as 

set forth in the footer of this 

document. 

AGREEMENT made as of the «  » day of «  » in the year «  » 
(In words, indicate day, month, and year.) 

 
BETWEEN the Owner: 
(Name, legal status, address, and other information) 

 
«  »«  » 
«  » 
«  » 
«  » 
 
and the Construction Manager: 
(Name, legal status, address, and other information) 

 
«  »«  » 
«  » 
«  » 
«  » 
 
for the following Project: 
(Name, location, and detailed description) 

 
«  » 
«  » 
«  » 
 
The Architect: 
(Name, legal status, address, and other information) 

 
«  »«  » 
«  » 
«  » 
«  » 
 
The Owner and Construction Manager agree as follows. 
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EXHIBIT B   INSURANCE AND BONDS 
 
ARTICLE 1   INITIAL INFORMATION 
§ 1.1 This Agreement is based on the Initial Information set forth in this Section 1.1. 
(For each item in this section, insert the information or a statement such as “not applicable” or “unknown at time of 

execution.”) 

 
§ 1.1.1 The Owner’s program for the Project, as described in Section 4.1.1: 
(Insert the Owner’s program, identify documentation that establishes the Owner’s program, or state the manner in which 

the program will be developed.) 

 
«  » 
 
§ 1.1.2 The Project’s physical characteristics: 
(Identify or describe pertinent information about the Project’s physical characteristics, such as size; location; 

dimensions; geotechnical reports; site boundaries; topographic surveys; traffic and utility studies; availability of public 

and private utilities and services; legal description of the site, etc.) 

 
«  » 
 
§ 1.1.3 The Owner’s budget for the Guaranteed Maximum Price, as defined in Article 6: 
(Provide total and, if known, a line item breakdown.) 

 
«  » 
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§ 1.1.4 The Owner’s anticipated design and construction milestone dates: 
 

.1 Design phase milestone dates, if any: 
 

«  » 
 
.2 Construction commencement date: 
 

«  » 
 
.3 Substantial Completion date or dates: 
 

«  » 
 
.4 Other milestone dates: 
 

«  » 
 

§ 1.1.5 The Owner’s requirements for accelerated or fast-track scheduling, or phased construction, are set forth below: 
(Identify any requirements for fast-track scheduling or phased construction.) 

 
«  » 
 
§ 1.1.6 The Owner’s anticipated Sustainable Objective for the Project: 
(Identify and describe the Owner’s Sustainable Objective for the Project, if any.) 

 
«  » 
 
§ 1.1.6.1 If the Owner identifies a Sustainable Objective, the Owner and Construction Manager shall complete and 
incorporate AIA Document E234™–2019, Sustainable Projects Exhibit, Construction Manager as Constructor Edition, 
into this Agreement to define the terms, conditions and services related to the Owner’s Sustainable Objective. If E234–
2019 is incorporated into this agreement, the Owner and Construction Manager shall incorporate the completed E234–
2019 into the agreements with the consultants and contractors performing services or Work in any way associated with the 
Sustainable Objective. 
 
§ 1.1.7 Other Project information: 
(Identify special characteristics or needs of the Project not provided elsewhere.) 

 
«  » 
 
§ 1.1.8 The Owner identifies the following representative in accordance with Section 4.2: 
(List name, address, and other contact information.) 

 
«  » 
«  » 
«  » 
«  » 
«  » 
«  » 
 
§ 1.1.9 The persons or entities, in addition to the Owner’s representative, who are required to review the Construction 
Manager’s submittals to the Owner are as follows: 
(List name, address and other contact information.) 

 
«  » 
 



 

AIA Document A133
™
 – 2019. Copyright © 1991, 2003, 2009, and 2019 by The American Institute of Architects. All rights reserved. The “American 

Institute of Architects,” “AIA,” the AIA Logo, and “AIA Contract Documents” are registered trademarks and may not be used without permission.

This draft was produced by AIA software at 16:04:12 ET on 05/12/2022 under Order No.2114264023 which expires on 11/22/2022, is not for resale,

is licensed for one-time use only, and may only be used in accordance with the AIA Contract Documents® Terms of Service. To report copyright 

violations, e-mail copyright@aia.org. 

User Notes:  (1731687759) 

 

4 

 

§ 1.1.10 The Owner shall retain the following consultants and contractors: 
(List name, legal status, address, and other contact information.) 

 
.1 Geotechnical Engineer: 
 

«  »«  » 
«  » 
«  » 
«  » 
«  » 

 
.2 Civil Engineer: 
 

«  »«  » 
«  » 
«  » 
«  » 
«  » 

 
.3 Other, if any: 

(List any other consultants retained by the Owner, such as a Project or Program Manager.) 

 
«  » 

 
§ 1.1.11 The Architect’s representative: 
(List name, address, and other contact information.) 

 
«  » 
«  » 
«  » 
«  » 
«  » 
«  » 
 
§ 1.1.12 The Construction Manager identifies the following representative in accordance with Article 3: 
(List name, address, and other contact information.) 

 
«  » 
«  » 
«  » 
«  » 
«  » 
«  » 
 
§ 1.1.13 The Owner’s requirements for the Construction Manager’s staffing plan for Preconstruction Services, as required 
under Section 3.1.9: 
(List any Owner-specific requirements to be included in the staffing plan.) 

 
«  » 
 
§ 1.1.14 The Owner’s requirements for subcontractor procurement for the performance of the Work: 
(List any Owner-specific requirements for subcontractor procurement.) 

 
«  » 
 
§ 1.1.15 Other Initial Information on which this Agreement is based: 
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«  » 
 
§ 1.2 The Owner and Construction Manager may rely on the Initial Information. Both parties, however, recognize that 
such information may materially change and, in that event, the Owner and the Construction Manager shall appropriately 
adjust the Project schedule, the Construction Manager’s services, and the Construction Manager’s compensation. The 
Owner shall adjust the Owner’s budget for the Guaranteed Maximum Price and the Owner’s anticipated design and 
construction milestones, as necessary, to accommodate material changes in the Initial Information. 
 
§ 1.3 Neither the Owner’s nor the Construction Manager’s representative shall be changed without ten days’ prior notice 
to the other party. 
 
ARTICLE 2   GENERAL PROVISIONS 
§ 2.1 The Contract Documents 
The Contract Documents consist of this Agreement, Conditions of the Contract (General, Supplementary and other 
Conditions), Drawings, Specifications, Addenda issued prior to execution of this Agreement, other documents listed in 
this Agreement, and Modifications issued after execution of this Agreement, all of which form the Contract and are as 
fully a part of the Contract as if attached to this Agreement or repeated herein. Upon the Owner’s acceptance of the 
Construction Manager’s Guaranteed Maximum Price proposal, the Contract Documents will also include the documents 
described in Section 3.2.3 and identified in the Guaranteed Maximum Price Amendment and revisions prepared by the 
Architect and furnished by the Owner as described in Section 3.2.8. The Contract represents the entire and integrated 
agreement between the parties hereto and supersedes prior negotiations, representations or agreements, either written or 
oral. If anything in the other Contract Documents, other than a Modification, is inconsistent with this Agreement, this 
Agreement shall govern. An enumeration of the Contract Documents, other than a Modification, appears in Article 15. 
 
§ 2.2 Relationship of the Parties 
The Construction Manager accepts the relationship of trust and confidence established by this Agreement and covenants 
with the Owner to cooperate with the Architect and exercise the Construction Manager’s skill and judgment in furthering 
the interests of the Owner to furnish efficient construction administration, management services, and supervision; to 
furnish at all times an adequate supply of workers and materials; and to perform the Work in an expeditious and 
economical manner consistent with the Owner’s interests. The Owner agrees to furnish or approve, in a timely manner, 
information required by the Construction Manager and to make payments to the Construction Manager in accordance with 
the requirements of the Contract Documents. 
 
§ 2.3 General Conditions 
§ 2.3.1 For the Preconstruction Phase, AIA Document A201™–2017, General Conditions of the Contract for 
Construction, shall apply as follows: Section 1.5, Ownership and Use of Documents; Section 1.7, Digital Data Use and 
Transmission; Section 1.8, Building Information Model Use and Reliance; Section 2.2.4, Confidential Information; 
Section 3.12.10, Professional Services; Section 10.3, Hazardous Materials; Section 13.1, Governing Law. The term 
“Contractor” as used in A201–2017 shall mean the Construction Manager. 
 
§ 2.3.2 For the Construction Phase, the general conditions of the contract shall be as set forth in A201–2017, which 
document is incorporated herein by reference. The term “Contractor” as used in A201–2017 shall mean the Construction 
Manager. 
 
ARTICLE 3   CONSTRUCTION MANAGER’S RESPONSIBILITIES 
The Construction Manager’s Preconstruction Phase responsibilities are set forth in Sections 3.1 and 3.2, and in the 
applicable provisions of A201-2017 referenced in Section 2.3.1. The Construction Manager’s Construction Phase 
responsibilities are set forth in Section 3.3. The Owner and Construction Manager may agree, in consultation with the 
Architect, for the Construction Phase to commence prior to completion of the Preconstruction Phase, in which case, both 
phases will proceed concurrently. The Construction Manager shall identify a representative authorized to act on behalf of 
the Construction Manager with respect to the Project. 
 
§ 3.1 Preconstruction Phase 
§ 3.1.1 Extent of Responsibility 
The Construction Manager shall exercise reasonable care in performing its Preconstruction Services. The Owner and 
Architect shall be entitled to rely on, and shall not be responsible for, the accuracy, completeness, and timeliness of 
services and information furnished by the Construction Manager. The Construction Manager, however, does not warrant 
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or guarantee estimates and schedules except as may be included as part of the Guaranteed Maximum Price. The 
Construction Manager is not required to ascertain that the Drawings and Specifications are in accordance with applicable 
laws, statutes, ordinances, codes, rules and regulations, or lawful orders of public authorities, but the Construction 
Manager shall promptly report to the Architect and Owner any nonconformity discovered by or made known to the 
Construction Manager as a request for information in such form as the Architect may require. 
 

§ 3.1.2 The Construction Manager shall provide a preliminary evaluation of the Owner’s program, schedule and 
construction budget requirements, each in terms of the other. 
 
§ 3.1.3 Consultation 
§ 3.1.3.1 The Construction Manager shall schedule and conduct meetings with the Architect and Owner to discuss such 
matters as procedures, progress, coordination, and scheduling of the Work. 
 
§ 3.1.3.2 The Construction Manager shall advise the Owner and Architect on proposed site use and improvements, 
selection of materials, building systems, and equipment. The Construction Manager shall also provide recommendations 
to the Owner and Architect, consistent with the Project requirements, on constructability; availability of materials and 
labor; time requirements for procurement, installation and construction; prefabrication; and factors related to construction 
cost including, but not limited to, costs of alternative designs or materials, preliminary budgets, life-cycle data, and 
possible cost reductions. The Construction Manager shall consult with the Architect regarding professional services to be 
provided by the Construction Manager during the Construction Phase. 
 
§ 3.1.3.3 The Construction Manager shall assist the Owner and Architect in establishing building information modeling 
and digital data protocols for the Project, using AIA Document E203™–2013, Building Information Modeling and Digital 
Data Exhibit, to establish the protocols for the development, use, transmission, and exchange of digital data. 
 
§ 3.1.4 Project Schedule 
When Project requirements in Section 4.1.1 have been sufficiently identified, the Construction Manager shall prepare and 
periodically update a Project schedule for the Architect’s review and the Owner’s acceptance. The Construction Manager 
shall obtain the Architect’s approval for the portion of the Project schedule relating to the performance of the Architect’s 
services. The Project schedule shall coordinate and integrate the Construction Manager’s services, the Architect’s 
services, other Owner consultants’ services, and the Owner’s responsibilities; and identify items that affect the Project’s 
timely completion. The updated Project schedule shall include the following: submission of the Guaranteed Maximum 
Price proposal; components of the Work; times of commencement and completion required of each Subcontractor; 
ordering and delivery of products, including those that must be ordered in advance of construction; and the occupancy 
requirements of the Owner. 
 
§ 3.1.5 Phased Construction 
The Construction Manager, in consultation with the Architect, shall provide recommendations with regard to accelerated 
or fast-track scheduling, procurement, and sequencing for phased construction. The Construction Manager shall take into 
consideration cost reductions, cost information, constructability, provisions for temporary facilities, and procurement and 
construction scheduling issues. 
 
§ 3.1.6 Cost Estimates 
§ 3.1.6.1 Based on the preliminary design and other design criteria prepared by the Architect, the Construction Manager 
shall prepare, for the Architect’s review and the Owner’s approval, preliminary estimates of the Cost of the Work or the 
cost of program requirements using area, volume, or similar conceptual estimating techniques. If the Architect or 
Construction Manager suggests alternative materials and systems, the Construction Manager shall provide cost 
evaluations of those alternative materials and systems. 
 
§ 3.1.6.2 As the Architect progresses with the preparation of the Schematic Design, Design Development and 
Construction Documents, the Construction Manager shall prepare and update, at appropriate intervals agreed to by the 
Owner, Construction Manager and Architect, an estimate of the Cost of the Work with increasing detail and refinement. 
The Construction Manager shall include in the estimate those costs to allow for the further development of the design, 

price escalation, and market conditions, until such time as the Owner and Construction Manager agree on a Guaranteed 

Maximum Price for the Work. The estimate shall be provided for the Architect’s review and the Owner’s approval. The 
Construction Manager shall inform the Owner and Architect in the event that the estimate of the Cost of the Work exceeds 
the latest approved Project budget, and make recommendations for corrective action. 
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§ 3.1.6.3 If the Architect is providing cost estimating services as a Supplemental Service, and a discrepancy exists 
between the Construction Manager’s cost estimates and the Architect’s cost estimates, the Construction Manager and the 
Architect shall work together to reconcile the cost estimates. 
 
§ 3.1.7 As the Architect progresses with the preparation of the Schematic Design, Design Development and Construction 
Documents, the Construction Manager shall consult with the Owner and Architect and make recommendations regarding 
constructability and schedules, for the Architect’s review and the Owner’s approval. 
 
§ 3.1.8 The Construction Manager shall provide recommendations and information to the Owner and Architect regarding 
equipment, materials, services, and temporary Project facilities. 
 
§ 3.1.9 The Construction Manager shall provide a staffing plan for Preconstruction Phase services for the Owner’s review 
and approval. 
 
§ 3.1.10 If the Owner identified a Sustainable Objective in Article 1, the Construction Manager shall fulfill its 
Preconstruction Phase responsibilities as required in AIA Document E234™–2019, Sustainable Projects Exhibit, 
Construction Manager as Constructor Edition, attached to this Agreement. 
 
§ 3.1.11 Subcontractors and Suppliers 
§ 3.1.11.1 If the Owner has provided requirements for subcontractor procurement in section 1.1.14, the Construction 
Manager shall provide a subcontracting plan, addressing the Owner’s requirements, for the Owner’s review and approval. 
 
§ 3.1.11.2 The Construction Manager shall develop bidders’ interest in the Project. 
 
§ 3.1.11.3 The processes described in Article 9 shall apply if bid packages will be issued during the Preconstruction Phase. 
 
§ 3.1.12 Procurement 
The Construction Manager shall prepare, for the Architect’s review and the Owner’s acceptance, a procurement schedule 
for items that must be ordered in advance of construction. The Construction Manager shall expedite and coordinate the 
ordering and delivery of materials that must be ordered in advance of construction. If the Owner agrees to procure any 
items prior to the establishment of the Guaranteed Maximum Price, the Owner shall procure the items on terms and 
conditions acceptable to the Construction Manager. Upon the establishment of the Guaranteed Maximum Price, the 
Owner shall assign all contracts for these items to the Construction Manager and the Construction Manager shall 
thereafter accept responsibility for them. 
 
§ 3.1.13 Compliance with Laws 
The Construction Manager shall comply with applicable laws, statutes, ordinances, codes, rules and regulations, and 
lawful orders of public authorities applicable to its performance under this Contract, and with equal employment 
opportunity programs, and other programs as may be required by governmental and quasi-governmental authorities. 
 
§ 3.1.14 Other Preconstruction Services 
Insert a description of any other Preconstruction Phase services to be provided by the Construction Manager, or reference 
an exhibit attached to this document 
(Describe any other Preconstruction Phase services, such as providing cash flow projections, development of a project 

information management system, early selection or procurement of subcontractors, etc.) 

 
«  » 
 
§ 3.2 Guaranteed Maximum Price Proposal 
§ 3.2.1 At a time to be mutually agreed upon by the Owner and the Construction Manager, the Construction Manager shall 
prepare a Guaranteed Maximum Price proposal for the Owner’s and Architect’s review, and the Owner’s acceptance. The 
Guaranteed Maximum Price in the proposal shall be the sum of the Construction Manager’s estimate of the Cost of the 
Work, the Construction Manager’s contingency described in Section 3.2.4, and the Construction Manager’s Fee described 
in Section 6.1.2. 
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§ 3.2.2 To the extent that the Contract Documents are anticipated to require further development, the Guaranteed 
Maximum Price includes the costs attributable to such further development consistent with the Contract Documents and 
reasonably inferable therefrom. Such further development does not include changes in scope, systems, kinds and quality 
of materials, finishes, or equipment, all of which, if required, shall be incorporated by Change Order. 
 
§ 3.2.3 The Construction Manager shall include with the Guaranteed Maximum Price proposal a written statement of its 
basis, which shall include the following:  

.1 A list of the Drawings and Specifications, including all Addenda thereto, and the Conditions of the 
Contract; 

.2 A list of the clarifications and assumptions made by the Construction Manager in the preparation of the 
Guaranteed Maximum Price proposal, including assumptions under Section 3.2.2; 

.3 A statement of the proposed Guaranteed Maximum Price, including a statement of the estimated Cost of 
the Work organized by trade categories or systems, including allowances; the Construction Manager’s 
contingency set forth in Section 3.2.4; and the Construction Manager’s Fee; 

.4 The anticipated date of Substantial Completion upon which the proposed Guaranteed Maximum Price is 
based; and 

.5 A date by which the Owner must accept the Guaranteed Maximum Price. 
 
§ 3.2.4 In preparing the Construction Manager’s Guaranteed Maximum Price proposal, the Construction Manager shall 
include a contingency for the Construction Manager’s exclusive use to cover those costs that are included in the 
Guaranteed Maximum Price but not otherwise allocated to another line item or included in a Change Order. 
 
§ 3.2.5 The Construction Manager shall meet with the Owner and Architect to review the Guaranteed Maximum Price 
proposal. In the event that the Owner or Architect discover any inconsistencies or inaccuracies in the information 
presented, they shall promptly notify the Construction Manager, who shall make appropriate adjustments to the 
Guaranteed Maximum Price proposal, its basis, or both. 
 
§ 3.2.6 If the Owner notifies the Construction Manager that the Owner has accepted the Guaranteed Maximum Price 
proposal in writing before the date specified in the Guaranteed Maximum Price proposal, the Guaranteed Maximum Price 
proposal shall be deemed effective without further acceptance from the Construction Manager. Following acceptance of a 
Guaranteed Maximum Price, the Owner and Construction Manager shall execute the Guaranteed Maximum Price 
Amendment amending this Agreement, a copy of which the Owner shall provide to the Architect. The Guaranteed 
Maximum Price Amendment shall set forth the agreed upon Guaranteed Maximum Price with the information and 
assumptions upon which it is based. 
 
§ 3.2.7 The Construction Manager shall not incur any cost to be reimbursed as part of the Cost of the Work prior to the 
execution of the Guaranteed Maximum Price Amendment, unless the Owner provides prior written authorization for such 
costs. 
 
§ 3.2.8 The Owner shall authorize preparation of revisions to the Contract Documents that incorporate the agreed-upon 
assumptions and clarifications contained in the Guaranteed Maximum Price Amendment. The Owner shall promptly 
furnish such revised Contract Documents to the Construction Manager. The Construction Manager shall notify the Owner 
and Architect of any inconsistencies between the agreed-upon assumptions and clarifications contained in the Guaranteed 
Maximum Price Amendment and the revised Contract Documents. 
 
§ 3.2.9 The Construction Manager shall include in the Guaranteed Maximum Price all sales, consumer, use and similar 
taxes for the Work provided by the Construction Manager that are legally enacted, whether or not yet effective, at the time 
the Guaranteed Maximum Price Amendment is executed. 
 
§ 3.3 Construction Phase 
§ 3.3.1 General 
§ 3.3.1.1 For purposes of Section 8.1.2 of A201–2017, the date of commencement of the Work shall mean the date of 
commencement of the Construction Phase. 
 
§ 3.3.1.2 The Construction Phase shall commence upon the Owner’s execution of the Guaranteed Maximum Price 
Amendment or, prior to acceptance of the Guaranteed Maximum Price proposal, by written agreement of the parties. The 
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written agreement shall set forth a description of the Work to be performed by the Construction Manager, and any 
insurance and bond requirements for Work performed prior to execution of the Guaranteed Maximum Price Amendment. 
 
§ 3.3.2 Administration 
§ 3.3.2.1 The Construction Manager shall schedule and conduct meetings to discuss such matters as procedures, progress, 
coordination, scheduling, and status of the Work. The Construction Manager shall prepare and promptly distribute 
minutes of the meetings to the Owner and Architect. 
 
§ 3.3.2.2 Upon the execution of the Guaranteed Maximum Price Amendment, the Construction Manager shall prepare and 
submit to the Owner and Architect a construction schedule for the Work and a submittal schedule in accordance with 
Section 3.10 of A201–2017. 
 
§ 3.3.2.3 Monthly Report 
The Construction Manager shall record the progress of the Project. On a monthly basis, or otherwise as agreed to by the 
Owner, the Construction Manager shall submit written progress reports to the Owner and Architect, showing percentages 
of completion and other information required by the Owner. 
 
§ 3.3.2.4 Daily Logs 
The Construction Manager shall keep, and make available to the Owner and Architect, a daily log containing a record for 
each day of weather, portions of the Work in progress, number of workers on site, identification of equipment on site, 
problems that might affect progress of the work, accidents, injuries, and other information required by the Owner. 
 
§ 3.3.2.5 Cost Control 
The Construction Manager shall develop a system of cost control for the Work, including regular monitoring of actual 
costs for activities in progress and estimates for uncompleted tasks and proposed changes. The Construction Manager 
shall identify variances between actual and estimated costs and report the variances to the Owner and Architect, and shall 
provide this information in its monthly reports to the Owner and Architect, in accordance with Section 3.3.2.3 above. 
 
ARTICLE 4   OWNER’S RESPONSIBILITIES 
§ 4.1 Information and Services Required of the Owner 
§ 4.1.1 The Owner shall provide information with reasonable promptness, regarding requirements for and limitations on 
the Project, including a written program which shall set forth the Owner’s objectives, constraints, and criteria, including 
schedule, space requirements and relationships, flexibility and expandability, special equipment, systems, sustainability 
and site requirements. 
 
§ 4.1.2 Prior to the execution of the Guaranteed Maximum Price Amendment, the Construction Manager may request in 
writing that the Owner provide reasonable evidence that the Owner has made financial arrangements to fulfill the Owner’s 
obligations under the Contract. After execution of the Guaranteed Maximum Price Amendment, the Construction 
Manager may request such information as set forth in A201-2017 Section 2.2. 
 
§ 4.1.3 The Owner shall establish and periodically update the Owner’s budget for the Project, including (1) the budget for 
the Cost of the Work as defined in Article 7, (2) the Owner’s other costs, and (3) reasonable contingencies related to all of 
these costs. If the Owner significantly increases or decreases the Owner’s budget for the Cost of the Work, the Owner 
shall notify the Construction Manager and Architect. The Owner and the Architect, in consultation with the Construction 
Manager, shall thereafter agree to a corresponding change in the Project’s scope and quality. 
 
§ 4.1.4 Structural and Environmental Tests, Surveys and Reports. During the Preconstruction Phase, the Owner shall 
furnish the following information or services with reasonable promptness. The Owner shall also furnish any other 
information or services under the Owner’s control and relevant to the Construction Manager’s performance of the Work 
with reasonable promptness after receiving the Construction Manager’s written request for such information or services. 
The Construction Manager shall be entitled to rely on the accuracy of information and services furnished by the Owner but 
shall exercise proper precautions relating to the safe performance of the Work. 
 
§ 4.1.4.1 The Owner shall furnish tests, inspections, and reports, required by law and as otherwise agreed to by the parties, 
such as structural, mechanical, and chemical tests, tests for air and water pollution, and tests for hazardous materials. 
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§ 4.1.4.2 The Owner shall furnish surveys describing physical characteristics, legal limitations and utility locations for the 
site of the Project, and a written legal description of the site. The surveys and legal information shall include, as 
applicable, grades and lines of streets, alleys, pavements and adjoining property and structures; designated wetlands; 
adjacent drainage; rights-of-way, restrictions, easements, encroachments, zoning, deed restrictions, boundaries and 
contours of the site; locations, dimensions and other necessary data with respect to existing buildings, other improvements 
and trees; and information concerning available utility services and lines, both public and private, above and below grade, 
including inverts and depths. All the information on the survey shall be referenced to a Project benchmark. 
 
§ 4.1.4.3 The Owner, when such services are requested, shall furnish services of geotechnical engineers, which may 
include test borings, test pits, determinations of soil bearing values, percolation tests, evaluations of hazardous materials, 
seismic evaluation, ground corrosion tests and resistivity tests, including necessary operations for anticipating subsoil 
conditions, with written reports and appropriate recommendations. 
 
§ 4.1.5 During the Construction Phase, the Owner shall furnish information or services required of the Owner by the 
Contract Documents with reasonable promptness. The Owner shall also furnish any other information or services under 
the Owner’s control and relevant to the Construction Manager’s performance of the Work with reasonable promptness 
after receiving the Construction Manager’s written request for such information or services. 
 
§ 4.1.6 If the Owner identified a Sustainable Objective in Article 1, the Owner shall fulfill its responsibilities as required 
in AIA Document E234™–2019, Sustainable Projects Exhibit, Construction Manager as Constructor Edition, attached to 
this Agreement. 
 
§ 4.2 Owner’s Designated Representative 
The Owner shall identify a representative authorized to act on behalf of the Owner with respect to the Project. The 
Owner’s representative shall render decisions promptly and furnish information expeditiously, so as to avoid 
unreasonable delay in the services or Work of the Construction Manager. Except as otherwise provided in Section 4.2.1 of 
A201–2017, the Architect does not have such authority. The term “Owner” means the Owner or the Owner’s authorized 
representative. 
 
§ 4.2.1 Legal Requirements. The Owner shall furnish all legal, insurance and accounting services, including auditing 
services, that may be reasonably necessary at any time for the Project to meet the Owner’s needs and interests. 
 
§ 4.3 Architect 
The Owner shall retain an Architect to provide services, duties and responsibilities as described in AIA Document 
B133™–2019, Standard Form of Agreement Between Owner and Architect, Construction Manager as Constructor 
Edition, including any additional services requested by the Construction Manager that are necessary for the 
Preconstruction and Construction Phase services under this Agreement. The Owner shall provide the Construction 
Manager with a copy of the scope of services in the executed agreement between the Owner and the Architect, and any 
further modifications to the Architect’s scope of services in the agreement. 
 
ARTICLE 5   COMPENSATION AND PAYMENTS FOR PRECONSTRUCTION PHASE SERVICES 
§ 5.1 Compensation 
§ 5.1.1 For the Construction Manager’s Preconstruction Phase services described in Sections 3.1 and 3.2, the Owner shall 
compensate the Construction Manager as follows: 
(Insert amount of, or basis for, compensation and include a list of reimbursable cost items, as applicable.) 

 
«  » 
 
§ 5.1.2 The hourly billing rates for Preconstruction Phase services of the Construction Manager and the Construction 
Manager’s Consultants and Subcontractors, if any, are set forth below. 
(If applicable, attach an exhibit of hourly billing rates or insert them below.) 

 
«  » 
 

Individual or Position Rate 
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§ 5.1.2.1 Hourly billing rates for Preconstruction Phase services include all costs to be paid or incurred by the 
Construction Manager, as required by law or collective bargaining agreements, for taxes, insurance, contributions, 
assessments and benefits and, for personnel not covered by collective bargaining agreements, customary benefits such as 
sick leave, medical and health benefits, holidays, vacations and pensions, and shall remain unchanged unless the parties 
execute a Modification. 
 
§ 5.1.3 If the Preconstruction Phase services covered by this Agreement have not been completed within «  » ( «  » ) 
months of the date of this Agreement, through no fault of the Construction Manager, the Construction Manager’s 
compensation for Preconstruction Phase services shall be equitably adjusted. 
 
§ 5.2 Payments 
§ 5.2.1 Unless otherwise agreed, payments for services shall be made monthly in proportion to services performed. 
 
§ 5.2.2 Payments are due and payable upon presentation of the Construction Manager’s invoice. Amounts unpaid «  » ( «  
» ) days after the invoice date shall bear interest at the rate entered below, or in the absence thereof at the legal rate 
prevailing from time to time at the principal place of business of the Construction Manager. 
(Insert rate of monthly or annual interest agreed upon.) 

 
«  » % «  » 
 
ARTICLE 6   COMPENSATION FOR CONSTRUCTION PHASE SERVICES 
§ 6.1 Contract Sum 
§ 6.1.1 The Owner shall pay the Construction Manager the Contract Sum in current funds for the Construction Manager’s 
performance of the Contract after execution of the Guaranteed Maximum Price Amendment. The Contract Sum is the 
Cost of the Work as defined in Article 7 plus the Construction Manager’s Fee. 
 
§ 6.1.2 The Construction Manager’s Fee: 
(State a lump sum, percentage of Cost of the Work or other provision for determining the Construction Manager’s Fee.) 

 
«  » 
 
§ 6.1.3 The method of adjustment of the Construction Manager’s Fee for changes in the Work: 
 
«  » 
 
§ 6.1.4 Limitations, if any, on a Subcontractor’s overhead and profit for increases in the cost of its portion of the Work: 
 
«  » 
 
§ 6.1.5 Rental rates for Construction Manager-owned equipment shall not exceed «  » percent ( «  » %) of the standard 
rental rate paid at the place of the Project. 
 
§ 6.1.6 Liquidated damages, if any: 
(Insert terms and conditions for liquidated damages, if any.) 

 
«  » 
 
§ 6.1.7 Other: 
(Insert provisions for bonus, cost savings or other incentives, if any, that might result in a change to the Contract Sum.) 

 
«  » 
 
§ 6.2 Guaranteed Maximum Price 
The Construction Manager guarantees that the Contract Sum shall not exceed the Guaranteed Maximum Price set forth in 
the Guaranteed Maximum Price Amendment, subject to additions and deductions by Change Order as provided in the 
Contract Documents. Costs which would cause the Guaranteed Maximum Price to be exceeded shall be paid by the 
Construction Manager without reimbursement by the Owner. 
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§ 6.3 Changes in the Work 
§ 6.3.1 The Owner may, without invalidating the Contract, order changes in the Work within the general scope of the 
Contract consisting of additions, deletions or other revisions. The Owner shall issue such changes in writing. The 
Construction Manager may be entitled to an equitable adjustment in the Contract Time as a result of changes in the Work. 
 
§ 6.3.1.1 The Architect may order minor changes in the Work as provided in Article 7 of AIA Document A201–2017, 
General Conditions of the Contract for Construction. 
 
§ 6.3.2 Adjustments to the Guaranteed Maximum Price on account of changes in the Work subsequent to the execution of 
the Guaranteed Maximum Price Amendment may be determined by any of the methods listed in Article 7 of AIA 
Document A201–2017, General Conditions of the Contract for Construction. 
 
§ 6.3.3 Adjustments to subcontracts awarded on the basis of a stipulated sum shall be determined in accordance with 
Article 7 of A201–2017, as they refer to “cost” and “fee,” and not by Articles 6 and 7 of this Agreement. Adjustments to 
subcontracts awarded with the Owner’s prior written consent on the basis of cost plus a fee shall be calculated in 
accordance with the terms of those subcontracts. 
 
§ 6.3.4 In calculating adjustments to the Guaranteed Maximum Price, the terms “cost” and “costs” as used in Article 7 of 
AIA Document A201–2017 shall mean the Cost of the Work as defined in Article 7 of this Agreement and the term “fee” 
shall mean the Construction Manager’s Fee as defined in Section 6.1.2 of this Agreement. 
 
§ 6.3.5 If no specific provision is made in Section 6.1.3 for adjustment of the Construction Manager’s Fee in the case of 
changes in the Work, or if the extent of such changes is such, in the aggregate, that application of the adjustment 
provisions of Section 6.1.3 will cause substantial inequity to the Owner or Construction Manager, the Construction 
Manager’s Fee shall be equitably adjusted on the same basis that was used to establish the Fee for the original Work, and 
the Guaranteed Maximum Price shall be adjusted accordingly. 
 
ARTICLE 7   COST OF THE WORK FOR CONSTRUCTION PHASE 
§ 7.1 Costs to Be Reimbursed 
§ 7.1.1 The term Cost of the Work shall mean costs necessarily incurred by the Construction Manager in the proper 
performance of the Work. The Cost of the Work shall include only the items set forth in Sections 7.1 through 7.7. 
 
§ 7.1.2 Where, pursuant to the Contract Documents, any cost is subject to the Owner’s prior approval, the Construction 
Manager shall obtain such approval in writing prior to incurring the cost. 
 
§ 7.1.3 Costs shall be at rates not higher than the standard rates paid at the place of the Project, except with prior approval 
of the Owner. 
 
§ 7.2 Labor Costs 
§ 7.2.1 Wages or salaries of construction workers directly employed by the Construction Manager to perform the 
construction of the Work at the site or, with the Owner’s prior approval, at off-site workshops. 
 
§ 7.2.2 Wages or salaries of the Construction Manager’s supervisory and administrative personnel when stationed at the 
site and performing Work, with the Owner’s prior approval. 
 
§ 7.2.2.1 Wages or salaries of the Construction Manager’s supervisory and administrative personnel when performing 
Work and stationed at a location other than the site, but only for that portion of time required for the Work, and limited to 
the personnel and activities listed below: 
(Identify the personnel, type of activity and, if applicable, any agreed upon percentage of time to be devoted to the Work.) 

 
«  » 
 
§ 7.2.3 Wages and salaries of the Construction Manager’s supervisory or administrative personnel engaged at factories, 
workshops or while traveling, in expediting the production or transportation of materials or equipment required for the 
Work, but only for that portion of their time required for the Work. 
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§ 7.2.4 Costs paid or incurred by the Construction Manager, as required by law or collective bargaining agreements, for 
taxes, insurance, contributions, assessments and benefits and, for personnel not covered by collective bargaining 
agreements, customary benefits such as sick leave, medical and health benefits, holidays, vacations and pensions, 
provided such costs are based on wages and salaries included in the Cost of the Work under Sections 7.2.1 through 7.2.3. 
 
§ 7.2.5 If agreed rates for labor costs, in lieu of actual costs, are provided in this Agreement, the rates shall remain 
unchanged throughout the duration of this Agreement, unless the parties execute a Modification. 
 
§ 7.3 Subcontract Costs 
Payments made by the Construction Manager to Subcontractors in accordance with the requirements of the subcontracts 
and this Agreement. 
 
§ 7.4 Costs of Materials and Equipment Incorporated in the Completed Construction 
§ 7.4.1 Costs, including transportation and storage at the site, of materials and equipment incorporated, or to be 
incorporated, in the completed construction. 
 
§ 7.4.2 Costs of materials described in the preceding Section 7.4.1 in excess of those actually installed to allow for 
reasonable waste and spoilage. Unused excess materials, if any, shall become the Owner’s property at the completion of 
the Work or, at the Owner’s option, shall be sold by the Construction Manager. Any amounts realized from such sales 
shall be credited to the Owner as a deduction from the Cost of the Work. 
 
§ 7.5 Costs of Other Materials and Equipment, Temporary Facilities and Related Items 
§ 7.5.1 Costs of transportation, storage, installation, dismantling, maintenance, and removal of materials, supplies, 
temporary facilities, machinery, equipment and hand tools not customarily owned by construction workers that are 
provided by the Construction Manager at the site and fully consumed in the performance of the Work. Costs of materials, 
supplies, temporary facilities, machinery, equipment, and tools, that are not fully consumed, shall be based on the cost or 
value of the item at the time it is first used on the Project site less the value of the item when it is no longer used at the 
Project site. Costs for items not fully consumed by the Construction Manager shall mean fair market value. 
 
§ 7.5.2 Rental charges for temporary facilities, machinery, equipment, and hand tools not customarily owned by 
construction workers that are provided by the Construction Manager at the site, and the costs of transportation, 
installation, dismantling, minor repairs, and removal of such temporary facilities, machinery, equipment, and hand tools. 
Rates and quantities of equipment owned by the Construction Manager, or a related party as defined in Section 7.8, shall 
be subject to the Owner’s prior approval. The total rental cost of any such equipment may not exceed the purchase price of 
any comparable item. 
 
§ 7.5.3 Costs of removal of debris from the site of the Work and its proper and legal disposal. 
 
§ 7.5.4 Costs of the Construction Manager’s site office, including general office equipment and supplies. 
 
§ 7.5.5 Costs of materials and equipment suitably stored off the site at a mutually acceptable location, subject to the 
Owner’s prior approval. 
 
§ 7.6 Miscellaneous Costs 
§ 7.6.1 Premiums for that portion of insurance and bonds required by the Contract Documents that can be directly 
attributed to this Contract. 
 
§ 7.6.1.1 Costs for self-insurance, for either full or partial amounts of the coverages required by the Contract Documents, 
with the Owner’s prior approval. 
 
§ 7.6.1.2 Costs for insurance through a captive insurer owned or controlled by the Construction Manager, with the 
Owner’s prior approval. 
 
§ 7.6.2 Sales, use, or similar taxes, imposed by a governmental authority, that are related to the Work and for which the 
Construction Manager is liable. 
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§ 7.6.3 Fees and assessments for the building permit, and for other permits, licenses, and inspections, for which the 
Construction Manager is required by the Contract Documents to pay. 
 
§ 7.6.4 Fees of laboratories for tests required by the Contract Documents; except those related to defective or 
nonconforming Work for which reimbursement is excluded under Article 13 of AIA Document A201–2017 or by other 
provisions of the Contract Documents, and which do not fall within the scope of Section 7.7.3. 
 
§ 7.6.5 Royalties and license fees paid for the use of a particular design, process, or product, required by the Contract 
Documents. 
 
§ 7.6.5.1 The cost of defending suits or claims for infringement of patent rights arising from requirements of the Contract 
Documents, payments made in accordance with legal judgments against the Construction Manager resulting from such 
suits or claims, and payments of settlements made with the Owner’s consent, unless the Construction Manager had reason 
to believe that the required design, process, or product was an infringement of a copyright or a patent, and the 
Construction Manager failed to promptly furnish such information to the Architect as required by Article 3 of AIA 
Document A201–2017. The costs of legal defenses, judgments, and settlements shall not be included in the Cost of the 
Work used to calculate the Construction Manager’s Fee or subject to the Guaranteed Maximum Price. 
 
§ 7.6.6 Costs for communications services, electronic equipment, and software, directly related to the Work and located at 
the site, with the Owner’s prior approval. 
 
§ 7.6.7 Costs of document reproductions and delivery charges. 
 
§ 7.6.8 Deposits lost for causes other than the Construction Manager’s negligence or failure to fulfill a specific 
responsibility in the Contract Documents. 
 
§ 7.6.9 Legal, mediation and arbitration costs, including attorneys’ fees, other than those arising from disputes between the 
Owner and Construction Manager, reasonably incurred by the Construction Manager after the execution of this Agreement 
in the performance of the Work and with the Owner’s prior approval, which shall not be unreasonably withheld. 
 
§ 7.6.10 Expenses incurred in accordance with the Construction Manager’s standard written personnel policy for 
relocation and temporary living allowances of the Construction Manager’s personnel required for the Work, with the 
Owner’s prior approval. 
 
§ 7.6.11 That portion of the reasonable expenses of the Construction Manager’s supervisory or administrative personnel 
incurred while traveling in discharge of duties connected with the Work. 
 
§ 7.7 Other Costs and Emergencies 
§ 7.7.1 Other costs incurred in the performance of the Work, with the Owner’s prior approval. 
 
§ 7.7.2 Costs incurred in taking action to prevent threatened damage, injury, or loss, in case of an emergency affecting the 
safety of persons and property, as provided in Article 10 of AIA Document A201–2017. 
 
§ 7.7.3 Costs of repairing or correcting damaged or nonconforming Work executed by the Construction Manager, 
Subcontractors, or suppliers, provided that such damaged or nonconforming Work was not caused by the negligence of, or 
failure to fulfill a specific responsibility by, the Construction Manager, and only to the extent that the cost of repair or 
correction is not recovered by the Construction Manager from insurance, sureties, Subcontractors, suppliers, or others. 
 
§ 7.7.4 The costs described in Sections 7.1 through 7.7 shall be included in the Cost of the Work, notwithstanding any 
provision of AIA Document A201–2017 or other Conditions of the Contract which may require the Construction Manager 
to pay such costs, unless such costs are excluded by the provisions of Section 7.9. 
 
§ 7.8 Related Party Transactions 
§ 7.8.1 For purposes of this Section 7.8, the term “related party” shall mean (1) a parent, subsidiary, affiliate, or other 
entity having common ownership of, or sharing common management with, the Construction Manager; (2) any entity in 
which any stockholder in, or management employee of, the Construction Manager holds an equity interest in excess of ten 
percent in the aggregate; (3) any entity which has the right to control the business or affairs of the Construction Manager; 
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or (4) any person, or any member of the immediate family of any person, who has the right to control the business or 
affairs of the Construction Manager. 
 
§ 7.8.2 If any of the costs to be reimbursed arise from a transaction between the Construction Manager and a related party, 
the Construction Manager shall notify the Owner of the specific nature of the contemplated transaction, including the 
identity of the related party and the anticipated cost to be incurred, before any such transaction is consummated or cost 
incurred. If the Owner, after such notification, authorizes the proposed transaction in writing, then the cost incurred shall 
be included as a cost to be reimbursed, and the Construction Manager shall procure the Work, equipment, goods, or 
service, from the related party, as a Subcontractor, according to the terms of Article 9. If the Owner fails to authorize the 
transaction in writing, the Construction Manager shall procure the Work, equipment, goods, or service from some person 
or entity other than a related party according to the terms of Article 9. 
 
§ 7.9 Costs Not To Be Reimbursed 
§ 7.9.1 The Cost of the Work shall not include the items listed below: 

.1 Salaries and other compensation of the Construction Manager’s personnel stationed at the Construction 
Manager’s principal office or offices other than the site office, except as specifically provided in Section 
7.2, or as may be provided in Article 14; 

.2 Bonuses, profit sharing, incentive compensation, and any other discretionary payments, paid to anyone 
hired by the Construction Manager or paid to any Subcontractor or vendor, unless the Owner has provided 
prior approval; 

.3 Expenses of the Construction Manager’s principal office and offices other than the site office; 

.4 Overhead and general expenses, except as may be expressly included in Sections 7.1 to 7.7; 

.5 The Construction Manager’s capital expenses, including interest on the Construction Manager’s capital 
employed for the Work; 

.6 Except as provided in Section 7.7.3 of this Agreement, costs due to the negligence of, or failure to fulfill a 
specific responsibility of the Contract by, the Construction Manager, Subcontractors, and suppliers, or 
anyone directly or indirectly employed by any of them or for whose acts any of them may be liable; 

.7 Any cost not specifically and expressly described in Sections 7.1 to 7.7; 

.8 Costs, other than costs included in Change Orders approved by the Owner, that would cause the 
Guaranteed Maximum Price to be exceeded; and 

.9 Costs for services incurred during the Preconstruction Phase. 
 
ARTICLE 8   DISCOUNTS, REBATES, AND REFUNDS 
§ 8.1 Cash discounts obtained on payments made by the Construction Manager shall accrue to the Owner if (1) before 
making the payment, the Construction Manager included the amount to be paid, less such discount, in an Application for 
Payment and received payment from the Owner, or (2) the Owner has deposited funds with the Construction Manager 
with which to make payments; otherwise, cash discounts shall accrue to the Construction Manager. Trade discounts, 
rebates, refunds, and amounts received from sales of surplus materials and equipment shall accrue to the Owner, and the 
Construction Manager shall make provisions so that they can be obtained. 
 
§ 8.2 Amounts that accrue to the Owner in accordance with the provisions of Section 8.1 shall be credited to the Owner as 
a deduction from the Cost of the Work. 
 
ARTICLE 9   SUBCONTRACTS AND OTHER AGREEMENTS 
§ 9.1 Those portions of the Work that the Construction Manager does not customarily perform with the Construction 
Manager’s own personnel shall be performed under subcontracts or other appropriate agreements with the Construction 
Manager. The Owner may designate specific persons from whom, or entities from which, the Construction Manager shall 
obtain bids. The Construction Manager shall obtain bids from Subcontractors, and from suppliers of materials or 
equipment fabricated especially for the Work, who are qualified to perform that portion of the Work in accordance with 
the requirements of the Contract Documents. The Construction Manager shall deliver such bids to the Architect and 
Owner with an indication as to which bids the Construction Manager intends to accept. The Owner then has the right to 
review the Construction Manager’s list of proposed subcontractors and suppliers in consultation with the Architect and, 
subject to Section 9.1.1, to object to any subcontractor or supplier. Any advice of the Architect, or approval or objection 
by the Owner, shall not relieve the Construction Manager of its responsibility to perform the Work in accordance with the 
Contract Documents. The Construction Manager shall not be required to contract with anyone to whom the Construction 
Manager has reasonable objection. 
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§ 9.1.1 When a specific subcontractor or supplier (1) is recommended to the Owner by the Construction Manager; (2) is 
qualified to perform that portion of the Work; and (3) has submitted a bid that conforms to the requirements of the 
Contract Documents without reservations or exceptions, but the Owner requires that another bid be accepted, then the 
Construction Manager may require that a Change Order be issued to adjust the Guaranteed Maximum Price by the 
difference between the bid of the person or entity recommended to the Owner by the Construction Manager and the 
amount of the subcontract or other agreement actually signed with the person or entity designated by the Owner. 
 

§ 9.2 Subcontracts or other agreements shall conform to the applicable payment provisions of this Agreement, and shall 
not be awarded on the basis of cost plus a fee without the Owner’s prior written approval. If a subcontract is awarded on 
the basis of cost plus a fee, the Construction Manager shall provide in the subcontract for the Owner to receive the same 
audit rights with regard to the Subcontractor as the Owner receives with regard to the Construction Manager in Article 10. 
 
ARTICLE 10   ACCOUNTING RECORDS 
The Construction Manager shall keep full and detailed records and accounts related to the Cost of the Work, and exercise 
such controls, as may be necessary for proper financial management under this Contract and to substantiate all costs 
incurred. The accounting and control systems shall be satisfactory to the Owner. The Owner and the Owner’s auditors 
shall, during regular business hours and upon reasonable notice, be afforded access to, and shall be permitted to audit and 
copy, the Construction Manager’s records and accounts, including complete documentation supporting accounting 
entries, books, job cost reports, correspondence, instructions, drawings, receipts, subcontracts, Subcontractor’s proposals, 
Subcontractor’s invoices, purchase orders, vouchers, memoranda, and other data relating to this Contract. The 
Construction Manager shall preserve these records for a period of three years after final payment, or for such longer period 
as may be required by law. 
 
ARTICLE 11   PAYMENTS FOR CONSTRUCTION PHASE SERVICES 
§ 11.1 Progress Payments 
§ 11.1.1 Based upon Applications for Payment submitted to the Architect by the Construction Manager, and Certificates 
for Payment issued by the Architect, the Owner shall make progress payments on account of the Contract Sum, to the 
Construction Manager, as provided below and elsewhere in the Contract Documents. 
 
§ 11.1.2 The period covered by each Application for Payment shall be one calendar month ending on the last day of the 
month, or as follows: 
 
«  » 
 
§ 11.1.3 Provided that an Application for Payment is received by the Architect not later than the «  » day of a month, the 
Owner shall make payment of the amount certified to the Construction Manager not later than the «  » day of the «  » 
month. If an Application for Payment is received by the Architect after the application date fixed above, payment of the 
amount certified shall be made by the Owner not later than «  » ( «  » ) days after the Architect receives the Application for 
Payment. 
(Federal, state or local laws may require payment within a certain period of time.) 

 
§ 11.1.4 With each Application for Payment, the Construction Manager shall submit payrolls, petty cash accounts, receipted 
invoices or invoices with check vouchers attached, and any other evidence required by the Owner or Architect to demonstrate 
that payments already made by the Construction Manager on account of the Cost of the Work equal or exceed progress 
payments already received by the Construction Manager, plus payrolls for the period covered by the present Application for 
Payment, less that portion of the progress payments attributable to the Construction Manager’s Fee. 
 
§ 11.1.5 Each Application for Payment shall be based on the most recent schedule of values submitted by the Construction 
Manager in accordance with the Contract Documents. The schedule of values shall allocate the entire Guaranteed 
Maximum Price among: (1) the various portions of the Work; (2) any contingency for costs that are included in the 
Guaranteed Maximum Price but not otherwise allocated to another line item or included in a Change Order; and (3) the 
Construction Manager’s Fee. 
 
§ 11.1.5.1 The schedule of values shall be prepared in such form and supported by such data to substantiate its accuracy as 
the Architect may require. The schedule of values shall be used as a basis for reviewing the Construction Manager’s 
Applications for Payment. 
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§ 11.1.5.2 The allocation of the Guaranteed Maximum Price under this Section 11.1.5 shall not constitute a separate 
guaranteed maximum price for the Cost of the Work of each individual line item in the schedule of values. 
 
§ 11.1.5.3 When the Construction Manager allocates costs from a contingency to another line item in the schedule of 
values, the Construction Manager shall submit supporting documentation to the Architect. 
 
§ 11.1.6 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end of 
the period covered by the Application for Payment. The percentage of completion shall be the lesser of (1) the percentage 
of that portion of the Work which has actually been completed, or (2) the percentage obtained by dividing (a) the expense 
that has actually been incurred by the Construction Manager on account of that portion of the Work and for which the 
Construction Manager has made payment or intends to make payment prior to the next Application for Payment, by (b) 
the share of the Guaranteed Maximum Price allocated to that portion of the Work in the schedule of values. 
 
§ 11.1.7 In accordance with AIA Document A201–2017 and subject to other provisions of the Contract Documents, the 
amount of each progress payment shall be computed as follows: 
 
§ 11.1.7.1 The amount of each progress payment shall first include: 

.1 That portion of the Guaranteed Maximum Price properly allocable to completed Work as determined by 
multiplying the percentage of completion of each portion of the Work by the share of the Guaranteed 
Maximum Price allocated to that portion of the Work in the most recent schedule of values; 

.2 That portion of the Guaranteed Maximum Price properly allocable to materials and equipment delivered 
and suitably stored at the site for subsequent incorporation in the completed construction or, if approved in 
writing in advance by the Owner, suitably stored off the site at a location agreed upon in writing; 

.3 That portion of Construction Change Directives that the Architect determines, in the Architect’s 
professional judgment, to be reasonably justified; and 

.4 The Construction Manager’s Fee, computed upon the Cost of the Work described in the preceding Sections 
11.1.7.1.1 and 11.1.7.1.2 at the rate stated in Section 6.1.2 or, if the Construction Manager’s Fee is stated as 
a fixed sum in that Section, an amount that bears the same ratio to that fixed-sum fee as the Cost of the 
Work included in Sections 11.1.7.1.1 and 11.1.7.1.2 bears to a reasonable estimate of the probable Cost of 
the Work upon its completion. 

 
§ 11.1.7.2 The amount of each progress payment shall then be reduced by: 

.1 The aggregate of any amounts previously paid by the Owner; 

.2 The amount, if any, for Work that remains uncorrected and for which the Architect has previously withheld 
a Certificate for Payment as provided in Article 9 of AIA Document A201–2017; 

.3 Any amount for which the Construction Manager does not intend to pay a Subcontractor or material 
supplier, unless the Work has been performed by others the Construction Manager intends to pay; 

.4 For Work performed or defects discovered since the last payment application, any amount for which the 
Architect may withhold payment, or nullify a Certificate of Payment in whole or in part, as provided in 
Article 9 of AIA Document A201–2017; 

.5 The shortfall, if any, indicated by the Construction Manager in the documentation required by Section 
11.1.4 to substantiate prior Applications for Payment, or resulting from errors subsequently discovered by 
the Owner’s auditors in such documentation; and 

.6 Retainage withheld pursuant to Section 11.1.8. 
 
§ 11.1.8 Retainage 
§ 11.1.8.1 For each progress payment made prior to Substantial Completion of the Work, the Owner may withhold the 
following amount, as retainage, from the payment otherwise due: 
(Insert a percentage or amount to be withheld as retainage from each Application for Payment. The amount of retainage 

may be limited by governing law.) 
 
«  » 
 
§ 11.1.8.1.1 The following items are not subject to retainage: 
(Insert any items not subject to the withholding of retainage, such as general conditions, insurance, etc.) 

 
«  » 
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§ 11.1.8.2 Reduction or limitation of retainage, if any, shall be as follows: 
(If the retainage established in Section 11.1.8.1 is to be modified prior to Substantial Completion of the entire Work, insert 

provisions for such modification.) 

 
«  » 
 
§ 11.1.8.3 Except as set forth in this Section 11.1.8.3, upon Substantial Completion of the Work, the Construction 
Manager may submit an Application for Payment that includes the retainage withheld from prior Applications for 
Payment pursuant to this Section 11.1.8. The Application for Payment submitted at Substantial Completion shall not 
include retainage as follows: 
(Insert any other conditions for release of retainage, such as upon completion of the Owner’s audit and reconciliation, 

upon Substantial Completion.) 

 
«  » 
 
§ 11.1.9 If final completion of the Work is materially delayed through no fault of the Construction Manager, the Owner 
shall pay the Construction Manager any additional amounts in accordance with Article 9 of AIA Document A201–2017. 
 
§ 11.1.10 Except with the Owner’s prior written approval, the Construction Manager shall not make advance payments to 
suppliers for materials or equipment which have not been delivered and suitably stored at the site. 
 
§ 11.1.11 The Owner and the Construction Manager shall agree upon a mutually acceptable procedure for review and 
approval of payments to Subcontractors, and the percentage of retainage held on Subcontracts, and the Construction 
Manager shall execute subcontracts in accordance with those agreements. 
 
§ 11.1.12 In taking action on the Construction Manager’s Applications for Payment the Architect shall be entitled to rely 
on the accuracy and completeness of the information furnished by the Construction Manager, and such action shall not be 
deemed to be a representation that (1) the Architect has made a detailed examination, audit, or arithmetic verification, of 
the documentation submitted in accordance with Section 11.1.4 or other supporting data; (2) that the Architect has made 
exhaustive or continuous on-site inspections; or (3) that the Architect has made examinations to ascertain how or for what 
purposes the Construction Manager has used amounts previously paid on account of the Contract. Such examinations, 
audits, and verifications, if required by the Owner, will be performed by the Owner’s auditors acting in the sole interest of 
the Owner. 
 
§ 11.2 Final Payment 
§ 11.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the 
Construction Manager when 

.1 the Construction Manager has fully performed the Contract, except for the Construction Manager’s 
responsibility to correct Work as provided in Article 12 of AIA Document A201–2017, and to satisfy other 
requirements, if any, which extend beyond final payment; 

.2 the Construction Manager has submitted a final accounting for the Cost of the Work and a final Application 
for Payment; and 

.3 a final Certificate for Payment has been issued by the Architect in accordance with Section 11.2.2.2. 
 
§ 11.2.2 Within 30 days of the Owner’s receipt of the Construction Manager’s final accounting for the Cost of the Work, 
the Owner shall conduct an audit of the Cost of the Work or notify the Architect that it will not conduct an audit. 
 

§ 11.2.2.1 If the Owner conducts an audit of the Cost of the Work, the Owner shall, within 10 days after completion of the 
audit, submit a written report based upon the auditors’ findings to the Architect. 
 
§ 11.2.2.2 Within seven days after receipt of the written report described in Section 11.2.2.1, or receipt of notice that the 
Owner will not conduct an audit, and provided that the other conditions of Section 11.2.1 have been met, the Architect will 
either issue to the Owner a final Certificate for Payment with a copy to the Construction Manager, or notify the 
Construction Manager and Owner in writing of the Architect’s reasons for withholding a certificate as provided in Article 
9 of AIA Document A201–2017. The time periods stated in this Section 11.2.2 supersede those stated in Article 9 of AIA 
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Document A201–2017. The Architect is not responsible for verifying the accuracy of the Construction Manager’s final 
accounting. 
 
§ 11.2.2.3 If the Owner’s auditors’ report concludes that the Cost of the Work, as substantiated by the Construction 
Manager’s final accounting, is less than claimed by the Construction Manager, the Construction Manager shall be entitled 
to request mediation of the disputed amount without seeking an initial decision pursuant to Article 15 of AIA Document 
A201–2017. A request for mediation shall be made by the Construction Manager within 30 days after the Construction 
Manager’s receipt of a copy of the Architect’s final Certificate for Payment. Failure to request mediation within this 
30-day period shall result in the substantiated amount reported by the Owner’s auditors becoming binding on the 
Construction Manager. Pending a final resolution of the disputed amount, the Owner shall pay the Construction Manager 
the amount certified in the Architect’s final Certificate for Payment. 
 
§ 11.2.3 The Owner’s final payment to the Construction Manager shall be made no later than 30 days after the issuance of 
the Architect’s final Certificate for Payment, or as follows: 
 
«  » 
 
§ 11.2.4 If, subsequent to final payment, and at the Owner’s request, the Construction Manager incurs costs, described in 
Sections 7.1 through 7.7, and not excluded by Section 7.9, to correct defective or nonconforming Work, the Owner shall 
reimburse the Construction Manager for such costs, and the Construction Manager’s Fee applicable thereto, on the same 
basis as if such costs had been incurred prior to final payment, but not in excess of the Guaranteed Maximum Price. If 
adjustments to the Contract Sum are provided for in Section 6.1.7, the amount of those adjustments shall be recalculated, 
taking into account any reimbursements made pursuant to this Section 11.2.4 in determining the net amount to be paid by 
the Owner to the Construction Manager. 
 
§ 11.3 Interest 
Payments due and unpaid under the Contract shall bear interest from the date payment is due at the rate stated below, or in 
the absence thereof, at the legal rate prevailing from time to time at the place where the Project is located. 
(Insert rate of interest agreed upon, if any.) 

 
«  » % «  » 
 
ARTICLE 12   DISPUTE RESOLUTION 
§ 12.1 Initial Decision Maker 
§ 12.1.1 Any Claim between the Owner and Construction Manager shall be resolved in accordance with the provisions set 
forth in this Article 12 and Article 15 of A201–2017. However, for Claims arising from or relating to the Construction 
Manager’s Preconstruction Phase services, no decision by the Initial Decision Maker shall be required as a condition 
precedent to mediation or binding dispute resolution, and Section 12.1.2 of this Agreement shall not apply. 
 
§ 12.1.2 The Architect will serve as the Initial Decision Maker pursuant to Article 15 of AIA Document A201–2017 for 
Claims arising from or relating to the Construction Manager’s Construction Phase services, unless the parties appoint 
below another individual, not a party to the Agreement, to serve as the Initial Decision Maker. 
(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, if 

other than the Architect.) 

 
«  » 
«  » 
«  » 
«  » 
 
§ 12.2 Binding Dispute Resolution 
For any Claim subject to, but not resolved by mediation pursuant to Article 15 of AIA Document A201–2017, the method 
of binding dispute resolution shall be as follows: 
(Check the appropriate box.) 

 

[ «  » ] Arbitration pursuant to Article 15 of AIA Document A201–2017 
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[ «  » ] Litigation in a court of competent jurisdiction 

 

[ «  » ] Other: (Specify) 

 
«  » 

 
If the Owner and Construction Manager do not select a method of binding dispute resolution, or do not subsequently agree 
in writing to a binding dispute resolution method other than litigation, Claims will be resolved by litigation in a court of 
competent jurisdiction. 
 
ARTICLE 13   TERMINATION OR SUSPENSION 
§ 13.1 Termination Prior to Execution of the Guaranteed Maximum Price Amendment 
§ 13.1.1 If the Owner and the Construction Manager do not reach an agreement on the Guaranteed Maximum Price, the 
Owner may terminate this Agreement upon not less than seven days’ written notice to the Construction Manager, and the 
Construction Manager may terminate this Agreement, upon not less than seven days’ written notice to the Owner. 
 
§ 13.1.2 In the event of termination of this Agreement pursuant to Section 13.1.1, the Construction Manager shall be 
compensated for Preconstruction Phase services and Work performed prior to receipt of a notice of termination, in 
accordance with the terms of this Agreement. In no event shall the Construction Manager’s compensation under this 
Section exceed the compensation set forth in Section 5.1. 
 

§ 13.1.3 Prior to the execution of the Guaranteed Maximum Price Amendment, the Owner may terminate this Agreement 
upon not less than seven days’ written notice to the Construction Manager for the Owner’s convenience and without 
cause, and the Construction Manager may terminate this Agreement, upon not less than seven days’ written notice to the 
Owner, for the reasons set forth in Article 14 of A201–2017. 
 
§ 13.1.4 In the event of termination of this Agreement pursuant to Section 13.1.3, the Construction Manager shall be 
equitably compensated for Preconstruction Phase services and Work performed prior to receipt of a notice of termination. 
In no event shall the Construction Manager’s compensation under this Section exceed the compensation set forth in 
Section 5.1. 
 
§ 13.1.5 If the Owner terminates the Contract pursuant to Section 13.1.3 after the commencement of the Construction 
Phase but prior to the execution of the Guaranteed Maximum Price Amendment, the Owner shall pay to the Construction 
Manager an amount calculated as follows, which amount shall be in addition to any compensation paid to the Construction 
Manager under Section 13.1.4: 

.1 Take the Cost of the Work incurred by the Construction Manager to the date of termination; 

.2 Add the Construction Manager’s Fee computed upon the Cost of the Work to the date of termination at the 
rate stated in Section 6.1 or, if the Construction Manager’s Fee is stated as a fixed sum in that Section, an 
amount that bears the same ratio to that fixed-sum Fee as the Cost of the Work at the time of termination 
bears to a reasonable estimate of the probable Cost of the Work upon its completion; and 

.3 Subtract the aggregate of previous payments made by the Owner for Construction Phase services. 
 
§ 13.1.6 The Owner shall also pay the Construction Manager fair compensation, either by purchase or rental at the election 
of the Owner, for any equipment owned by the Construction Manager that the Owner elects to retain and that is not 
otherwise included in the Cost of the Work under Section 13.1.5.1. To the extent that the Owner elects to take legal 
assignment of subcontracts and purchase orders (including rental agreements), the Construction Manager shall, as a 
condition of receiving the payments referred to in this Article 13, execute and deliver all such papers and take all such 
steps, including the legal assignment of such subcontracts and other contractual rights of the Construction Manager, as the 
Owner may require for the purpose of fully vesting in the Owner the rights and benefits of the Construction Manager 
under such subcontracts or purchase orders. All Subcontracts, purchase orders and rental agreements entered into by the 
Construction Manager will contain provisions allowing for assignment to the Owner as described above. 
 
§ 13.1.6.1 If the Owner accepts assignment of subcontracts, purchase orders or rental agreements as described above, the 
Owner will reimburse or indemnify the Construction Manager for all costs arising under the subcontract, purchase order 
or rental agreement, if those costs would have been reimbursable as Cost of the Work if the contract had not been 
terminated. If the Owner chooses not to accept assignment of any subcontract, purchase order or rental agreement that 
would have constituted a Cost of the Work had this agreement not been terminated, the Construction Manager will 
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terminate the subcontract, purchase order or rental agreement and the Owner will pay the Construction Manager the costs 
necessarily incurred by the Construction Manager because of such termination. 
 
§ 13.2 Termination or Suspension Following Execution of the Guaranteed Maximum Price Amendment 
§ 13.2.1 Termination 
The Contract may be terminated by the Owner or the Construction Manager as provided in Article 14 of AIA Document 
A201–2017. 
 
§ 13.2.2 Termination by the Owner for Cause 
§ 13.2.2.1 If the Owner terminates the Contract for cause as provided in Article 14 of AIA Document A201–2017, the 
amount, if any, to be paid to the Construction Manager under Article 14 of AIA Document A201–2017 shall not cause the 
Guaranteed Maximum Price to be exceeded, nor shall it exceed an amount calculated as follows: 

.1 Take the Cost of the Work incurred by the Construction Manager to the date of termination; 

.2 Add the Construction Manager’s Fee, computed upon the Cost of the Work to the date of termination at the 
rate stated in Section 6.1 or, if the Construction Manager’ Fee is stated as a fixed sum in that Section, an 
amount that bears the same ratio to that fixed-sum Fee as the Cost of the Work at the time of termination 
bears to a reasonable estimate of the probable Cost of the Work upon its completion; 

.3 Subtract the aggregate of previous payments made by the Owner; and 

.4 Subtract the costs and damages incurred, or to be incurred, by the Owner under Article 14 of AIA 
Document A201–2017. 

 
§ 13.2.2.2 The Owner shall also pay the Construction Manager fair compensation, either by purchase or rental at the 
election of the Owner, for any equipment owned by the Construction Manager that the Owner elects to retain and that is 
not otherwise included in the Cost of the Work under Section 13.2.2.1.1. To the extent that the Owner elects to take legal 
assignment of subcontracts and purchase orders (including rental agreements), the Construction Manager shall, as a 
condition of receiving the payments referred to in this Article 13, execute and deliver all such papers and take all such 
steps, including the legal assignment of such subcontracts and other contractual rights of the Construction Manager, as the 
Owner may require for the purpose of fully vesting in the Owner the rights and benefits of the Construction Manager 
under such subcontracts or purchase orders. 
 
§ 13.2.3 Termination by the Owner for Convenience 
If the Owner terminates the Contract for convenience in accordance with Article 14 of AIA Document A201–2017, then 
the Owner shall pay the Construction Manager a termination fee as follows: 
(Insert the amount of or method for determining the fee, if any, payable to the Construction Manager following a 

termination for the Owner’s convenience.) 

 
«  » 
 
§ 13.3 Suspension 
The Work may be suspended by the Owner as provided in Article 14 of AIA Document A201–2017; in such case, the 
Guaranteed Maximum Price and Contract Time shall be increased as provided in Article 14 of AIA Document A201–
2017, except that the term “profit” shall be understood to mean the Construction Manager’s Fee as described in Sections 
6.1 and 6.3.5 of this Agreement. 
 
ARTICLE 14   MISCELLANEOUS PROVISIONS 
§ 14.1 Terms in this Agreement shall have the same meaning as those in A201–2017. Where reference is made in this 
Agreement to a provision of AIA Document A201–2017 or another Contract Document, the reference refers to that 
provision as amended or supplemented by other provisions of the Contract Documents. 
 
§ 14.2 Successors and Assigns 
§ 14.2.1 The Owner and Construction Manager, respectively, bind themselves, their partners, successors, assigns and 
legal representatives to covenants, agreements, and obligations contained in the Contract Documents. Except as provided 
in Section 14.2.2 of this Agreement, and in Section 13.2.2 of A201–2017, neither party to the Contract shall assign the 
Contract as a whole without written consent of the other. If either party attempts to make an assignment without such 
consent, that party shall nevertheless remain legally responsible for all obligations under the Contract. 
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§ 14.2.2 The Owner may, without consent of the Construction Manager, assign the Contract to a lender providing 
construction financing for the Project, if the lender assumes the Owner’s rights and obligations under the Contract 
Documents. The Construction Manager shall execute all consents reasonably required to facilitate the assignment. 
 
§ 14.3 Insurance and Bonds 
§ 14.3.1 Preconstruction Phase 
The Construction Manager shall maintain the following insurance for the duration of the Preconstruction Services 
performed under this Agreement. If any of the requirements set forth below exceed the types and limits the Construction 
Manager normally maintains, the Owner shall reimburse the Construction Manager for any additional cost. 
 
§ 14.3.1.1 Commercial General Liability with policy limits of not less than «  » ($ «  » ) for each occurrence and  «  » ($ «  
» ) in the aggregate for bodily injury and property damage. 
 
§ 14.3.1.2 Automobile Liability covering vehicles owned, and non-owned vehicles used, by the Construction Manager 
with policy limits of not less than «  » ($ «  » ) per accident for bodily injury, death of any person, and property damage 
arising out of the ownership, maintenance and use of those motor vehicles, along with any other statutorily required 
automobile coverage. 
 
§ 14.3.1.3 The Construction Manager may achieve the required limits and coverage for Commercial General Liability and 
Automobile Liability through a combination of primary and excess or umbrella liability insurance, provided that such 
primary and excess or umbrella liability insurance policies result in the same or greater coverage as the coverages required  
under Sections 14.3.1.1 and 14.3.1.2, and in no event shall any excess or umbrella liability insurance provide narrower 
coverage than the primary policy. The excess policy shall not require the exhaustion of the underlying limits only through 
the actual payment by the underlying insurers. 
 
§ 14.3.1.4 Workers’ Compensation at statutory limits and Employers Liability with policy limits not less than  «  » ($ «  » 
) each accident, «  » ($ «  » ) each employee, and «  » ($ «  » ) policy limit. 
 
§ 14.3.1.5 Professional Liability covering negligent acts, errors and omissions in the performance of professional services, 
with policy limits of not less than «  » ($ «  » ) per claim and «  » ($ «  » ) in the aggregate. 
 
§ 14.3.1.6 Other Insurance 
(List below any other insurance coverage to be provided by the Construction Manager and any applicable limits.) 

 
Coverage Limits 
    

 
§ 14.3.1.7 Additional Insured Obligations. To the fullest extent permitted by law, the Construction Manager shall cause 
the primary and excess or umbrella polices for Commercial General Liability and Automobile Liability to include the 
Owner as an additional insured for claims caused in whole or in part by the Construction Manager’s negligent acts or 
omissions. The additional insured coverage shall be primary and non-contributory to any of the Owner’s insurance 
policies and shall apply to both ongoing and completed operations. 
 
§ 14.3.1.8 The Construction Manager shall provide certificates of insurance to the Owner that evidence compliance with 
the requirements in this Section 14.3.1. 
 
§ 14.3.2 Construction Phase 
After execution of the Guaranteed Maximum Price Amendment, the Owner and the Construction Manager shall purchase 
and maintain insurance as set forth in AIA Document A133™–2019, Standard Form of Agreement Between Owner and 
Construction Manager as Constructor where the basis of payment is the Cost of the Work Plus a Fee with a Guaranteed 
Maximum Price, Exhibit B, Insurance and Bonds, and elsewhere in the Contract Documents. 
 
§ 14.3.2.1 The Construction Manager shall provide bonds as set forth in AIA Document A133™–2019 Exhibit B, and 
elsewhere in the Contract Documents. 
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§ 14.4 Notice in electronic format, pursuant to Article 1 of AIA Document A201–2017, may be given in accordance with 
AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, if completed, or as otherwise set 
forth below: 
(If other than in accordance with AIA Document E203–2013, insert requirements for delivering notice in electronic 

format such as name, title, and email address of the recipient and whether and how the system will be required to generate 

a read receipt for the transmission.) 

 
«  » 
 
§ 14.5 Other provisions: 
 
«  » 
 
ARTICLE 15   SCOPE OF THE AGREEMENT 
§ 15.1 This Agreement represents the entire and integrated agreement between the Owner and the Construction Manager 
and supersedes all prior negotiations, representations or agreements, either written or oral. This Agreement may be 
amended only by written instrument signed by both Owner and Construction Manager. 
 
§ 15.2 The following documents comprise the Agreement: 

.1 AIA Document A133™–2019, Standard Form of Agreement Between Owner and Construction Manager 
as Constructor where the basis of payment is the Cost of the Work Plus a Fee with a Guaranteed Maximum 
Price 

.2 AIA Document A133™-2019, Exhibit A, Guaranteed Maximum Price Amendment, if executed 

.3 AIA Document A133™–2019, Exhibit B, Insurance and Bonds 

.4 AIA Document A201™–2017, General Conditions of the Contract for Construction 

.5 AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, dated as 
indicated below: 
(Insert the date of the E203-2013 incorporated into this Agreement.) 

 
«  » 

 
.6 Other Exhibits: 

(Check all boxes that apply.) 

 

[ «  » ] AIA Document E234™–2019, Sustainable Projects Exhibit, Construction Manager as 

Constructor Edition, dated as indicated below: 
(Insert the date of the E234-2019 incorporated into this Agreement.) 

 
 «  » 

 

[ «  » ] Supplementary and other Conditions of the Contract: 

 
Document Title Date Pages 

      
 
.7 Other documents, if any, listed below: 

(List here any additional documents that are intended to form part of the Contract Documents. AIA 

Document A201–2017 provides that the advertisement or invitation to bid, Instructions to Bidders, sample 

forms, the Construction Manager’s bid or proposal, portions of Addenda relating to bidding or proposal 

requirements, and other information furnished by the Owner in anticipation of receiving bids or proposals, 

are not part of the Contract Documents unless enumerated in this Agreement. Any such documents should 

be listed here only if intended to be part of the Contract Documents.) 

 
«  » 
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This Agreement is entered into as of the day and year first written above. 
 
 

       

OWNER (Signature)  CONSTRUCTION MANAGER (Signature) 

«  »«  »  «  »«  » 

(Printed name and title)  (Printed name and title) 

 



SAUSSY ENGINEERING
400 Johnny Mercer Boulevard, Suite E
P.O. Box 30597 Phone:  (912) 898-8255

 Savannah, Georgia 31410 

Page 1 of 2

February 5, 2024

DPR Architecture
12A East Grady Street
Statesboro, GA 30458

Attn: Kevin Palmer

Re: Emergency Department Renovation / Emanuel Medical Center
Project No. 23118

Gentlemen:

The Georgia State Minimum Standard Building Code (International Building Code, 2018 
edition), Chapter 17, �Special Inspections and Tests�, requires the owner or the registered design 
professional in responsible charge acting as the owner�s agent employ one or more special 
inspectors to provide special inspections during construction.  These requirements are further 
expanded in the �Special Structural Inspections� notes listed in the structural drawings included 
with the contract documents on the above referenced project.  

The special inspections program consists of three independent forms which must be filled out 
and submitted to the Building Department.  The forms are as follows:

� Statement of Special Inspections
� Schedule of Special Inspection Services
� Final Report of Special Inspections

Statement of Special Inspections

This form provides general information about the project and the registered design professionals 
in responsible charge of the project design and establishes the frequency interim inspection 
reports should be furnished.  Additionally, the building official can request interim reports at a 
different frequency than the registered design professional.

In accordance with Section 1704.2.3, this form must be submitted by the contractor to the 
Building Department as a condition for permit issuance.  A copy of this form should be kept at 
the project site with the �Schedule of Special Inspection Services�.

Schedule of Special Inspection Services

This form provides an itemized list of special inspection activities which are required and must 
be submitted with the �Statement of Special Inspections� as a condition for permit issuance.  We 
have completed the form relative to the �yes� or �no� items which apply to this project.  The 
special inspection agents, selected by the contractor and approved by the architect/engineer, must 
be listed at the end of the form and identified adjacent to each required task under the �agent� 
column. 

It should be noted that multiple special inspectors are permitted.  The multiple special inspectors 
are identified and numbered at the end of the form.  The number next to the individual, firm, or 
agency�s name would be listed in the schedule under the column heading �agent� for the task 
that individual, firm, or agency will perform.  Where it is desirable to have more than one special 
inspector involved in the same task, the numbers for both parties would be listed adjacent to that 
task.
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P.O. Box 30597 Phone:  (912) 898-8255

 Savannah, Georgia 31410 

Page 2 of 2

The only column not filled in on the schedule at the time of permit application should be the 
�completed column�.  When an individual special inspection task in the schedule is completed 
for the last time on the project and the special inspector has performed their final review, 
inspection or test of that item for the project, the special inspector should initial and date the cell 
in the �completed� column adjacent to that task.  At the conclusion of the project, a copy of the 
Schedule of Special Inspection Services form with the signatures in the completed column for 
each task must be submitted to the Building Department along with a copy of the �Final Report 
of Special Inspections�.  Three copies of each of these documents must be submitted to the 
architect for file and distribution.  

Final Report of Special Inspections

This form must be submitted by the contractor when all the special inspection requirements for 
the project have been fulfilled.  Each special inspector corresponding to an agent number in the 
�Schedule of Special Inspection Services� will be required to complete a copy of this form for 
submittal to the Building Department for their scope of work.  The special inspection program 
will not be considered complete until all forms from all agents have been submitted and received 
by the Building Department and the architect.

If items in the special inspection schedule are not completed when required or, in the opinion of 
the special inspector are found to be not applicable, the engineer of record should be notified 
immediately to discuss/resolve said issues.  The contractor must not wait until issuance of the 
final report to bring this to the attention of the design professionals.

Additional forms which are required to be completed by the Special Inspections agents and 
submitted to the contractor, building official, and architect at a frequency indicated on the 
�Statement of Special Inspections� are attached and are as follows:

� Special Inspection Interim Report
� Special Inspection Discrepancy Notice
� Special Inspection Daily Report

Where applicable, additional forms as noted below are required to be completed by the 
contractor or fabricators as indicated and submitted to the Building Department and architect 
prior to construction.  They are as follows:

� Fabricators Certificate of Compliance

Please review the attached documents and familiarize yourself with the requirements of IBC 
2018 Chapter 17 and advise if you have any questions or comments regarding its content or 
requirements.  As a reminder, the contract documents permit selection of the special inspection 
agency(s) by the contractor, however, the selected agency(s) must be approved by the Architect.  
The inspection services agency must be engaged and compensated directly by the owner or the 
owner�s representative.

If there are any questions, please do not hesitate to contact me.

Yours truly,

W. Hunter Saussy III, P.E., S.E.
WHS/rlm 
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STATEMENT OF SPECIAL INSPECTIONS

PROJECT: Emergency Department Renovation / Emanuel Medical Center      
LOCATION: Swainsboro, Georgia
PERMIT APPLICANT: To be determined
APPLICANT�S ADDRESS: To be determined
ARCHITECT OF RECORD: Kevin Palmer, AIA
STRUCTURAL ENGINEER OF RECORD: W. Hunter Saussy III, P.E., S.E.
MECHANICAL ENGINEER OF RECORD: Caprice Baumert, P.E.
ELECTRICAL ENGINEER OF RECORD: John Hoops, P.E.
REGISTERED DESIGN PROFESSIONAL IN RESPONSIBLE CHARGE: W. Hunter Saussy III, P.E., S.E.

This Statement of Special Inspections is submitted in accordance with Section 1704.3 of the 2018 International 
Building Code.  It includes a Schedule of Special Inspection Services applicable to the above-referenced Project 
as well as the identity of the individuals, agencies, or firms intended to be retained for conducting these 
inspections. If applicable, it includes Requirements for Seismic Resistance and/or Requirements for Wind 
Resistance.

Are Requirements for Seismic Resistance included in the Statement of Special 
Inspections?   Yes   No

Are Requirements for Wind Resistance included in the Statement of Special Inspections?   Yes   No

The Special Inspector(s) shall keep records of all inspections and shall furnish interim inspection reports to the 
Building Official and to the Registered Design Professional in Responsible Charge at a frequency agreed upon by 
the Design Professional and the Building Official prior to the start of work. Discrepancies shall be brought to the 
immediate attention of the Contractor for correction.  If the discrepancies are not corrected, the discrepancies 
shall be brought to the attention of the Building Official and the Registered Design Professional in Responsible 
Charge prior to completion of that phase of work.  A Final Report of Special Inspections documenting required 
special inspections and corrections of any discrepancies noted in the inspections shall be submitted to the 
Building Official and the Registered Design Professional in Responsible Charge at the conclusion of the project.

Frequency of interim report submittals to the Registered Design Professional in Responsible Charge:       

          Weekly           Bi-Weekly          Monthly  Other; specify: at project completion

The Special Inspection program does not relieve the Contractor of the responsibility to comply with the Contract 
Documents.  Jobsite safety and means and methods of construction are solely the responsibility of the Contractor.

Statement of Special Inspections Prepared by:

W. Hunter Saussy III
Type or print name

    2/5/2024
Signature       Date

Building Official�s Acceptance:

Signature Date
Permit Number:

Frequency of interim report submittals to the Building Official:       

          Monthly          Bi- Monthly    X  Upon Completion  Other; specify:



PROJECT

         APPLICABLE TO THIS PROJECT

MATERIAL / ACTIVITY SERVICE Y/N EXTENT AGENT* DATE COMPLETED

1705.1.1 Special Cases (work 

unusual in nature, including but not 

limited to alternative materials and 

systems, unusual design applications, 

materials and systems with special 

manufacturer's requirements - add 

additional rows as needed.)

Submittal review, shop (3) and/or 

field inspection

1. Inspection of anchors post-installed in 

solid grouted masonry: Per research 

reports including verification of anchor 

type, anchor dimensions, hole 

dimensions, hole cleaning procedures, 

anchor spacing, edge distances, 

masonry unit, grout, masonry 

compressive strength, anchor 

embedment and tightening torque

Field inspection

N

Periodic or as 

required by the 

research report 

issued by an approved 

source

2. Aggregate Pier Inspection:  The 

special inspector's responsibilities 

include, but are not limited to, review of 

the  aggregate pier designer's use of 

soil parameters as presented in the 

project soils report, and during 

construction, verification of aggregate 

properties, type and number of lifts of 

aggregate, hole size and depths and top 

elevations of the pier elements, and 

applied energy.  Additionally, results of 

qualitative tests on production aggregate 

pier elements such as modulus load 

testing, uplift pull-out testing, bottom 

stabilization tests and dynamic cone 

penetration tests, shall be reviewed to 

verify compliance with design 

specifications.

Field inspection

N

Periodic or as 

required by the 

research report 

issued by an approved 

source

1. Fabricator and erector documents 

(Verify reports and certificates as listed 

in AISC 360, Section N 3.2 for 

compliance with construction 

documents)

Submittal Review

Y

Each submittal

2. Material verification of structural  steel Shop (3) and field inspection
Y

Periodic

3. Structural steel welding:                       

a. Inspection tasks Prior to Welding 

(Observe, or perform for each welded 

joint or member, the QA tasks listed in 

AISC 360, Table N5.4-1)

Shop (3) and field inspection

Y

Observe or Perform 

as noted (4)

b. Inspection tasks During Welding 

(Observe, or perform for each welded 

joint or member, the QA tasks listed in 

AISC 360, Table N5.4-2)

Shop (3) and field inspection

Y

Observe (4)

c. Inspection tasks After Welding 

(Observe, or perform for each welded 

joint or member, the QA tasks listed in 

AISC 360, Table N5.4-3)

Shop (3) and field inspection

Y

Observe or Perform 

as noted (4)

d. Nondestructive testing (NDT) of 

welded joints: see Commentary

1) Complete penetration groove 

welds 5/16" or greater in risk 

category  III or IV

Shop (3) or field ultrasonic testing 

- 100%
Y

Periodic

2) Complete penetration groove 

welds 5/16" or greater in risk 

category  II

Shop (3) or field ultrasonic testing 

- 10% of welds minimum
N

Periodic

3) Welded joints subject to fatigue 

when required by AISC 360, 

Appendix 3, Table A-3.1

Shop (3) or field radiographic or 

Ultrasonic testing
N

Periodic

4) Fabricator's NDT reports when 

fabricator performs NDT
Verify reports N Each submittal (5)

4. Structural steel bolting:                       Shop (3) and field inspection

SCHEDULE OF SPECIAL INSPECTIONS SERVICES

1705.2.1 Structural Steel Construction
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PROJECT

         APPLICABLE TO THIS PROJECT

MATERIAL / ACTIVITY SERVICE Y/N EXTENT AGENT* DATE COMPLETED

SCHEDULE OF SPECIAL INSPECTIONS SERVICES

a. Inspection tasks Prior to Bolting 

(Observe, or perform tasks for each 

bolted connection, in accordance with 

QA tasks listed in AISC 360, Table 

N5.6-1) Y

Observe or Perform 

as noted (4)

b. Inspection tasks During Bolting 

(Observe the QA tasks listed in AISC 

360, Table N5.6-2)

Observe (4)

1) Pre-tensioned and slip-critical 

joints
a) Turn-of-nut with matching 

markings N
Periodic

b) Direct tension indicator                         N Periodic

c) Twist-off type tension control bolt                         
Y

Periodic

d) Turn-of-nut without matching 

markings N
Continuous

e) Calibrated wrench                       N Continuous
2) Snug-tight joints N Periodic

c. Inspection tasks After Bolting 

(Perform tasks for each bolted 

connection in accordance with QA 

tasks listed in AISC 360, Table N5.6-

3) Y

Perform (4)

5. Visual inspection of exposed cut 

surfaces of galvanized structural steel 

main members and exposed corners of 

the rectangular HSS for cracks 

subsequent to galvanizing

Shop (3) or field inspection

N

Periodic

6. Embedments (Verify diameter, grade, 

type, length, embedment. See 1705.3 for 

anchors)

Field inspection
Y

Periodic

7. Verify member locations, braces, 

stiffeners, and application of joint details 

at each connection comply with 

construction documents

Field inspection

Y

Periodic

1. Manufacturer documents (Verify 

reports and certificates as listed in SDI 

QA/QC, Section 2, Paragraphs 2.1 and 

2.2 for compliance with construction 

documents)

Submittal Review

Y

Each submittal

2. Material verification of steel deck, 

mechanical fasteners and welding 

materials

Shop (3) and field inspection
Y

Periodic

3. Cold-formed steel deck placement: Shop (3) and field inspection
a. Inspection tasks Prior to Deck 

Placement (Perform the QA tasks 

listed in SDI QA/QC, Appendix 1 Table 

1.1) Y

Perform (4)

b. Inspection tasks After Deck 

Placement (Perform the QA tasks 

listed in SDI QA/QC, Appendix 1 Table 

1.2) Y

Perform (4)

4. Cold-formed steel deck welding: Shop (3) and field inspection
a. Inspection tasks Prior to Welding 

(Observe the QA tasks listed in SDI 

QA/QC, Appendix 1 Table 1.3) Y
Observe (4)

b. Inspection tasks During Welding 

(Observe the QA tasks listed in SDI 

QA/QC, Appendix 1 Table 1.4) Y
Observe (4)

c. Inspection tasks After Welding 

(Perform the QA tasks listed in SDI 

QA/QC, Appendix 1 Table 1.5) Y
Perform (4)

5. Cold-formed steel deck mechanical 

fastening:
Shop (3) and field inspection

a. Inspection tasks Prior to Mechanical 

Fastening (Observe the QA tasks 

listed in SDI QA/QC, Appendix 1 Table 

1.6) N

Observe (4)

b. Inspection tasks During Mechanical 

Fastening (Observe the QA tasks 

listed in SDI QA/QC, Appendix 1 Table 

1.7) N

Observe (4)

1705.2.2 Cold-Formed Steel Deck
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         APPLICABLE TO THIS PROJECT

MATERIAL / ACTIVITY SERVICE Y/N EXTENT AGENT* DATE COMPLETED

SCHEDULE OF SPECIAL INSPECTIONS SERVICES

c. Inspection tasks After Mechanical 

Fastening (Perform the QA tasks listed 

in SDI QA/QC, Appendix 1 Table 1.8) N

Perform (4)

1. Installation of open-web steel joists 

and joist girders.

a. End connections - welding or bolted. per SJI CJ or SJI 100
N

Periodic

b.. Bridging - horizontal or diagonal.
1) Standard bridging. per SJI CJ or SJI 100 N Periodic
2) Bridging that differs from the 

specifications listed in SJI CJ or SJI 

100. N
Periodic

Verify temporary and permanent 

restraint/bracing are installed in 

accordance with the approved truss 

submittal package

Field inspection

N

Periodic

1. Inspection and placement verification 

of reinforcing steel and prestressing 

tendons.

Shop (3) and field inspection
Y

Periodic

2.  Reinforcing bar welding:
 a. Verification of weldability of bars 

other than ASTM A706. N
Periodic

 b. Inspection of single-pass fillet welds 

5/16 or less in size. N
Periodic

 c. Inspection of all other welds. N Continuous
3. Inspection of anchors cast in 

concrete.
Shop (3) and field inspection

Y
Periodic

4. Inspection of anchors post-installed in 

hardened concrete members per 

research reports, or, if no specific 

requirements are provided, 

requirements shall be provided by the 

registered design professional and 

approved by the building official, 

including verification of anchor type, 

anchor dimensions, hole dimensions, 

hole cleaning procedures, anchor 

spacing, edge distances, concrete 

minimum thickness, anchor embedment 

and tightening torque

Field inspection

Periodic or as 

required by the 

research report 

issued by an approved 

source

 a. Adhesive anchors installed in 

horizontal or upward-inclined orientation 

that resist sustained tension loads.
N

Continuous

 b. Mechanical and adhesive anchors 

not defined in 4a. N
Periodic

5. Verify use of approved design mix Shop (3) and field inspection Y Periodic

6. Prior to placement, fresh concrete 

sampling, perform slump and air content 

tests and determine temperature of 

concrete and perform any other tests as 

specified in construction documents.

Shop (3) and field inspection

Y

Continuous

7. Inspection of concrete and shotcrete 

placement for proper application 

techniques

Shop (3) and field inspection
Y

Continuous

8. Verify maintenance of specified 

curing temperature and techniques
Shop (3) and field inspection

Y
Periodic

9. Inspection of prestressed concrete: Shop (3) and field inspection
a.  Application of prestressing force N Continuous
b.  Grouting of bonded prestressing 

tendons N
Continuous

10. Inspect erection of precast concrete 

members N
Periodic

11. Verification of in-situ concrete 

strength, prior to stressing of tendons in 

post tensioned concrete and prior to 

removal of shores and forms from 

beams and structural slabs

Review field testing and 

laboratory reports

N

Periodic

12. Inspection of formwork for shape, 

lines, location and dimensions
Field inspection

Y
Periodic

1705.2.3. Open-Web Steel Joists and Joist Girders

1705.2.4. Cold-Formed Steel Trusses Spanning 60 feet or Greater

1705.3 Concrete Construction
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         APPLICABLE TO THIS PROJECT

MATERIAL / ACTIVITY SERVICE Y/N EXTENT AGENT* DATE COMPLETED

SCHEDULE OF SPECIAL INSPECTIONS SERVICES

13. Concrete strength testing and 

verification of  compliance with 

construction documents

Field testing and review of 

laboratory reports Y
Periodic

1. Prior to construction, verification of 

compliance of submittals 
Submittal Review

N
Prior to Construction

1. Prior to construction verification of 

f'm and f'AAC except where 

specifically required by the code

Testing by unit strength method 

or prism test method
N

Prior to Construction

2. During construction, verification of 

Slump Flow and Visual Stability 

Index (VSI) when self-consolidating 

grout is delivered to project site.

Testing by unit strength method 

or prism test method

N

Periodic

1. During construction, verification of 

f'm and f'AAC for every 5,000 SF
Testing by unit strength method 

or prism test method N
Periodic

2. During construction, verification of 

proportions of materials as delivered 

to the project site for premixed or 

preblended mortar, prestressing 

grout, and grout other than self-

consolidating grout.

Field inspection

Y

Periodic

a. Proportions of the site-prepared 

mortar
Field inspection

Y
Periodic

b. Grade and size of prestressing 

tendons and anchorages
Field Inspection

N
Periodic

c. Grade, type, and size of 

reinforcement, anchor bolts, and 

prestressing tendons and 

anchorages

Field Inspection

Y

Periodic

(D) Levels 2 and 3 Quality Assurance: 

1705.4 Masonry Construction

(A) Level 1, 2 and 3 Quality Assurance:

(B) Level 2 & 3 Quality Assurance: 

(C) Level 3 Quality Assurance: 

MINIMUM VERIFICATION REQUIREMENTS

MINIMUM  SPECIAL INSPECTION REQUIREMENTS

1. As masonry construction begins, verify that the following are in 
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         APPLICABLE TO THIS PROJECT

MATERIAL / ACTIVITY SERVICE Y/N EXTENT AGENT* DATE COMPLETED

SCHEDULE OF SPECIAL INSPECTIONS SERVICES

d. Prestressing technique Field Inspection N Periodic

e. Properties of thin-bed mortar for 

AAC masonry
N

Level 2 - Continuous
(b)

Level 2 - Periodic
(c)

(b) Required for the first 5,000 square feet            

(c) Required after the first 5,000 square feet N Level 3 - Continuous

N Level 2 - Periodic
N Level 3 - Continuous

N Level 2 - Periodic
N Level 3 - Continuous

b. Placement of prestressing tendons 

and anchorages
Field Inspection

N
Periodic

N Level 2 - Periodic  
Y Level 3 - Continuous

d. Proportions of site-prepared grout 

and prestresssing grout for bonded 

tendons

Field Inspection
N

Periodic

a. Materials and procedures with the 

approved submittals
Field inspection

N
Periodic

b. Placement of masonry units and 

mortar joint construction
Field Inspection

Y
Periodic

c. Size and location of structural 

members
Field inspection

Y
Periodic

N Level 2 - Periodic  

N

Level 3 - Continuous

i. Placement of AAC masonry units 

and construction of thin-bed mortar 

joints 
N

Level 2 - Continuous
(b)

Level 2 - Periodic
(c)

(b) Required for the first 5,000 square feet            

(c) Required after the first 5,000 square feet N Level 3 - Continuous

N
Level 2 - Periodic  

Y Level 3 - Continuous

1. For prefabricated wood structural 

elements, inspection of the fabrication 

process and assemblies in accordance 

with Section 1704.2.5.

In-plant review (3)

N

Periodic

2. For high-load diaphragms, verify 

grade and thickness of structural panel 

sheathing agree with approved building 

plans.  

Field inspection

N

Periodic

3. For high-load diaphragms, verify 

nominal size of framing members at 

adjoining panel edges, nail or staple 

diameter and length, number of fastener 

lines, and that spacing between 

fasteners in each line and at edge 

margins agree with approved building 

plans

Field inspection

N

Periodic

1705.5 Wood Construction

Field Inspection

f. Sample panel construction Field Inspection

Field inspection

3. Verify compliance of the following during construction:

Field inspection

4. Observe preparation of grout 

specimens, mortar specimens, and/or 

prisms

Field inspection

h. Placement of grout and 

prestressing grout for bonded 

tendons is in compliance

Field inspection

N

Continuous  

N
Continuous  

f. Preparation, construction, and 

protection of masonry during cold 

weather (temperature below 40
o
F) or 

hot weather (temperature above 

90
o
F) 

Field inspection

Y

Periodic  

N
Continuous  

d. Type, size, location of anchors, 

including other details of anchorage 

of masonry to structural members, 

frames, or other construction

Field inspection

e. Welding of reinforcement Field inspection

2. Prior to grouting, verify that the following are in compliance:

a. Grout space Field Inspection

g. Application and measurement of 

prestressing force
Field testing

c. Placement of reinforcement, 

connectors, and anchor bolts
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         APPLICABLE TO THIS PROJECT

MATERIAL / ACTIVITY SERVICE Y/N EXTENT AGENT* DATE COMPLETED

SCHEDULE OF SPECIAL INSPECTIONS SERVICES

4. Metal-plate-connected wood trusses:

a. Verification that permanent individual 

truss member restraint/bracing has 

been installed in accordance with the 

approved truss submittal package when 

the truss height is greater than or equal 

to 60".

Field inspection

N

Periodic

b. For trusses spanning 60 feet or 

greater: verify temporary and permanent 

restraint/bracing are installed in 

accordance with the approved truss 

submittal package

Field inspection

N

Periodic

1. Verify materials below shallow 

foundations are adequate to achieve the 

design bearing capacity.

Field inspection
Y

Periodic

2. Verify excavations are extended to 

proper depth and have reached proper 

material.

Field inspection

Y

Periodic

3. Perform classification and testing of 

compacted fill materials.
Field inspection

Y
Periodic

4. Verify use of proper materials, 

densities, and lift thicknesses during 

placement and compaction of controlled 

fill

Field inspection

Y

Continuous

5. Prior to placement of controlled fill, 

inspect subgrade and verify that site has 

been prepared properly

Field inspection
Y

Periodic

1. Verify element materials, sizes and 

lengths comply with requirements
Field inspection

N
Continuous

2. Determine capacities of test elements 

and conduct additional load tests, as 

required

Field inspection
N

Continuous

3. Inspect driving operations and 

maintain complete and accurate records 

for each element

Field inspection
N

Continuous

4. Verify placement locations and 

plumbness, confirm type and size of 

hammer, record number of blows per 

foot of penetration, determine required 

penetrations to achieve design capacity, 

record tip and butt elevations and 

document any damage to foundation 

element

Field inspection

N

Continuous

5. For steel elements, perform additional 

inspections per Section 1705.2
See Section 1705.2

N
See Section 1705.2

6. For concrete elements and concrete-

filled elements, perform tests and 

additional inspections per Section 

1705.3

See Section 1705.3

N

See Section 1705.3

7. For specialty elements, perform 

additional inspections as determined by 

the registered design professional in 

responsible charge

Field inspection

N

In accordance with 

construction 

documents

1705.6 Soils

1705.7 Driven Deep Foundations
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         APPLICABLE TO THIS PROJECT

MATERIAL / ACTIVITY SERVICE Y/N EXTENT AGENT* DATE COMPLETED

SCHEDULE OF SPECIAL INSPECTIONS SERVICES

1.Inspect drilling operations and 

maintain complete and accurate records 

for each element

Field inspection
N

Continuous

2. Verify placement locations and 

plumbness, confirm element diameters, 

bell diameters (if applicable), lengths, 

embedment into bedrock (if applicable) 

and adequate end-bearing strata 

capacity. Record concrete or grout 

volumes

Field inspection

N

Continuous

3. For concrete elements, perform tests 

and additional inspections in 

accordance with Section 1705.3

See Section 1705.3
N

See Section 1705.3

Verify installation equipment, pile 

dimensions, tip elevations, final depth, 

final installation torque and other 

installation data as required by 

construction documents.

Field inspection 

N

Continuous

1. List of fabricated items requiring 

special inspection during fabrication:
Shop inspection

N

As noted in each 

applicable shop 

activity

2. List of fabricated items to be 

fabricated on the premises of a 

fabricator approved to perform such 

work without special inspection 

(including name of approved agency 

providing periodic auditing): N

1. Inspection of field gluing operations of 

elements of the main windforce-

resisting system

Field inspection
N

Continuous

2. Inspection of nailing, bolting, 

anchoring and other fastening of 

components within the main windforce-

resisting system, including wood shear 

walls, wood diaphragms, drag struts, 

braces and hold-downs.

Shop (3) and field inspection

N

Periodic

1.Inspection during welding operations 

of elements of the main windforce-

resisting system

Shop (3) and field inspection
N

Periodic

2. Inspection of screw attachment, 

bolting, anchoring and other fastening of 

components within the main windforce-

resisting system, including shear walls, 

braces, diaphragms, collectors (drag 

struts) and hold-downs.

Shop (3) and field inspection

N

Periodic

1. Roof covering, roof deck and roof 

framing connections.
Shop (3) and field inspection

N
Periodic

2. Exterior wall covering and wall 

connections to roof and floor 

diaphragms.

Shop (3) and field inspection
N

Periodic

1.  Seismic force-resisting systems in 

SDC B, C, D, E, or F.
Shop (3) and field inspection

N
 In accordance with 

AISC 341
2. Structural steel elements in SDC B, 

C, D, E, or F other than those in Item 1. 

including struts, collectors, chords and 

foundation elements.

Shop (3) and field inspection

N

 In accordance with 

AISC 341

1705.11.1 Structural Wood Special Inspections For Wind Resistance

1705.11.2 Cold-formed Steel Special Inspections For Wind Resistance

1705.11.3 Wind-resisting Components

1705.12.1 Structural Steel Special Inspections for Seismic Resistance 

1705.8 Cast-in-Place Deep Foundations

1705.9 Helical Pile Foundations

1705.10  Fabricated items
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         APPLICABLE TO THIS PROJECT

MATERIAL / ACTIVITY SERVICE Y/N EXTENT AGENT* DATE COMPLETED

SCHEDULE OF SPECIAL INSPECTIONS SERVICES

1. Field gluing operations of elements of 

the seismic-force resisting system for 

SDC C, D, E or F.

Field inspection
N

Continuous

2. Nailing, bolting, anchoring and other 

fastening of components within the 

seismic-force-resisting system including 

wood shear walls, wood diaphragms, 

drag struts, shear panels and hold-

downs for SDC C, D, E or F. 

Shop (3) and field inspection

N

Periodic

1. During welding operations of 

elements of the seismic-force-resisting 

system for SDC C, D, E or F.

Shop (3) and field inspection

N

Periodic

2. Screw attachment, bolting, anchoring 

and other fastening of components 

within the seismic-force-resisting 

system  including shear walls, braces, 

diaphragms, collectors (drag struts) and 

hold-downs for SDC C, D, E or F.

Shop (3) and field inspection

N

Periodic

For SDC C, D, E or F, inspect and verify 

that that the component label, 

anchorage or mounting conforms to the 

certificate of compliance in accordance 

with ASCE 7 Section 13.2.2.

Field inspection

N

Periodic

1. For SDC D, E or F, inspection during 

the erection and fastening of  exterior 

cladding and interior or exterior veneer 

more than 30 feet above grade or 

walking surface and  weighing more 

than 5 psf.

Field inspection

N

Periodic

2. For SDC D, E or F, inspection during 

the erection and fastening of interior 

nonbearing walls more than 30 feet 

above grade or walking surface and  

weighing more than 15 psf.

Field inspection

N

Periodic

3. For SDC D, E or F, inspection during 

the erection and fastening of exterior 

nonbearing walls more than 30 feet 

above grade or walking surface. N

4. For SDC D, E or F, inspection during 

anchorage of access floors
Field inspection N Periodic

1. Inspection during the anchorage of 

electrical equipment for emergency or 

standby power systems in SDC C, D, E 

or F

Field inspection

N

Periodic

2. Inspection during the anchorage of 

other electrical equipment in SDC E or F
Field inspection

N

Periodic

3. Inspection during installation and 

anchorage of piping systems designed 

to carry hazardous materials, and their 

associated mechanical units in SDC C, 

D, E or F

Field inspection

N

Periodic

1705.12.3 Cold-formed Steel Light-Frame Construction Special Inspections for Seismic Resistance 

1705.12.4 Designated Seismic Systems Verification Special Inspections for Seismic Resistance 

1705.12.5 Architectural Components Special Inspections for Seismic Resistance

1705.12.6 Plumbing, Mechanical and Electrical Components Special Inspections for Seismic Resistance

1705.12.2 Structural Wood Special Inspections for Seismic Resistance 
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         APPLICABLE TO THIS PROJECT

MATERIAL / ACTIVITY SERVICE Y/N EXTENT AGENT* DATE COMPLETED

SCHEDULE OF SPECIAL INSPECTIONS SERVICES

4. Inspection during the installation and 

anchorage of HVAC ductwork designed 

to contain hazardous materials in SDC 

C, D, E or F

Field inspection

N

Periodic

5. Inspection during the installation and 

anchorage of vibration isolation systems 

in SDC C, D, E or F where nominal 

clearance of 1/4 inch or  less is required 

by the approved construction documents

Field inspection

N

Periodic

6. Inspection during installation of 

mechanical and electrical equipment, 

including duct work, piping systems and 

their structural supports, where 

automatic fire sprinkler systems are 

installed in structures assigned to SDC 

C, D, E, or F to verify one of the 

following unless flexible sprinkler hose 

fittings are used:  
a. ASCE/SEI 7, Section 13.2.3 minimum 

required clearances have been 

provided.

Field inspection
N

Periodic

b. A three inch or greater nominal 

clearance has been provided between 

fire protection sprinkler system drops 

and sprigs and:  structural members not 

used collectively or independently to 

support the sprinklers; equipment 

attached to the building structure; and 

other systems' piping.

Field inspection

N

Periodic

Inspection during the anchorage of 

storage racks 8 feet or greater in height 

in structures assigned to SDC D, E or F.

Field inspection

N

Periodic

Inspection during the fabrication and 

installation of isolator units and energy 

dissipation devices used as part of the 

seismic isolation system in structures 

assigned to SDC B, C, D, E or F.

Shop and field inspection

N

Periodic

Inspection of installation of cold-formed 

steel special bolted moment frames in 

the seismic force-resisting systems in 

structures assigned to SDC D, E or F.

Field inspection

N

Periodic

1. Nondestructive testing of structural 

steel in the seismic force-resisting 

systems in accordance with AISC 341 in 

structures assigned to SDC B, C, D, E 

or F.

Field test

N

Periodic

2. Nondestructive testing of structural 

steel elements in the seismic force-

resisting systems not covered in 1 above 

including struts, collectors, chords and 

foundation elements in accordance with 

AISC 341 in structures assigned to SDC 

B, C, D, E or F.

Field test

N

Periodic

1705.12.8 Seismic Isolation Systems

1705.12.9 Cold-formed Steel Special Bolted Moment Frames

1705.13.1 Structural Steel Testing for Seismic Resistance

1705.12.7 Storage Racks Special Inspections for Seismic Resistance

ACEC/SEAOG SI GL 01 – 19 B9 of B10



PROJECT

         APPLICABLE TO THIS PROJECT

MATERIAL / ACTIVITY SERVICE Y/N EXTENT AGENT* DATE COMPLETED

SCHEDULE OF SPECIAL INSPECTIONS SERVICES

Review certificate of compliance for 

designated seismic system components 

in structures assigned to SDC B, C, D, E 

or F.

Certificate of compliance review

N

Each submittal

Review certificate of compliance for 

designated seismic system components 

in structures assigned to SDC C, D, E or 

F

Certificate of compliance review

N

Each submittal

Test seismic isolation system in 

accordance with ASCE 7 Section 17.8 in 

structures assigned to SDC B, C, D, E 

or F.

Prototype testing

N

Per ASCE 7

1. Verify surface condition preparation of 

structural members
Field inspection

N
Periodic

2. Verify minimum thickness of sprayed 

fire-resistant materials applied to 

structural members

Field inspection
N

Periodic

3. Verify density of the sprayed fire-

resistant material complies with 

approved fire-resistant design

Field inspection and testing
N

Per IBC Section 

1705.14.5

4. Verify the cohesive/adhesive bond 

strength of the cured sprayed fire-

resistant material

Field inspection and testing
N

Per IBC Section 

1705.14.6

5. Condition of finished application Field inspection N Periodic

Inspect and test mastic and intumescent 

fire-resistant coatings applied to 

structural elements and decks per AWCI 

12-B

Field inspection and testing

N

Periodic

Inspection of water-resistive barrier over 

sheathing substrate
Field inspection N Periodic

1. Inspect penetration firestop systems Field testing N Per ASTM E2174
2. Inspect fire-resistant joint systems Field testing N Per ASTM E2393

1. Leakage testing and recording of 

device locations prior to  concealment
Field testing

N
Periodic

2. Prior to occupancy and after sufficient 

completion, pressure difference testing, 

flow measurements, and detection and 

control verification

Field testing

N

Periodic

  * INSPECTION AGENTS
       FIRM ADDRESS TELEPHONE NO.
  1. 
  2. 
  3. 

  4. 
Notes: 1. The inspection and testing agent(s) shall be engaged by the Owner or the Owner's Agent, and not by the Contractor or Subcontractor whose work is to be 

                inspected or tested.  Any conflict of interest must be disclosed to the Building Official prior to commencing work. The qualifications of the Special Inspector(s) 

                and/or testing agencies may be subject to the approval of the Building Official and/or the Design Professional.

           2. The list of Special Inspectors may be submitted as a separate document, if noted so above.

           3. Shop Inspections of fabricated items are not required where  the fabricator is approved in accordance with IBC Section 1704.2.5.1

                and listed in activity 1709.2.

   4. Observe: Observe on a random basis, operations need not be delayed pending these inspections. Perform: These tasks shall be performed for each welded 

        joint, bolted connection, or steel element.

   5. NDT of welds completed in an approved fabricator's shop may be performed by that fabricator when approved by the AHJ. Refer to AISC 360, N6. 

  

Are Special Inspections for Seismic Resistance  included in the Statement of Special Inspections ? No
Are Special Inspections for Wind Resistance  included in the Statement of Special Inspections ? No

DATE: 2/5/2024

1705.18 Smoke Control Systems

1705.13.4 Seismic Isolation Systems

1705.14 Sprayed Fire-resistant Materials

1705.15 Mastic and Intumescent Fire-Resistant Coatings

1705.16 Exterior Insulation and Finish Systems (EIFS)

1705.17 Fire-Resistant Penetrations and Joints

1705.13.2 Seismic Certification of Nonstructural Components

1705.13.3 Seismic Certification of Designated Seismic Systems
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FINAL REPORT OF SPECIAL INSPECTIONS

PROJECT: Emergency Department Renovation / Emanuel Medical Center      
LOCATION: Swainsboro, Georgia
PERMIT APPLICANT: To be determined
APPLICANT�S ADDRESS: To be determined
ARCHITECT OF RECORD: Kevin Palmer, AIA
STRUCTURAL ENGINEER OF RECORD: W. Hunter Saussy III, P.E., S.E.
MECHANICAL ENGINEER OF RECORD: Caprice Baumert, P.E.
ELECTRICAL ENGINEER OF RECORD: John Hoops, P.E.
REGISTERED DESIGN PROFESSIONAL IN RESPONSIBLE CHARGE:  W. Hunter Saussy III, PE, SE  

To the best of my information, knowledge, and belief, which are based upon observations or 
diligent supervision of our inspection services for the above-referenced Project, I hereby state 
that the special inspections or testing required for this Project, and designated for this Agent in 
the Schedule of Special Inspection Services, have been completed in accordance with the 
Contract Documents.

The Special Inspection program does not relieve the Contractor of the responsibility to comply 
with the Contract Documents.  Jobsite safety and means and methods of construction are solely 
the responsibility of the Contractor.

Interim reports submitted prior to this final report and numbered      to      form a basis for, and 
are to be considered an integral part of this final report. The following discrepancies that were 
outstanding since the last interim report dated  have been corrected:

(Attach 8 ½�x11� continuation sheet(s) if required to complete the description of corrections)

Prepared By:

Special Inspection Agent/Firm

Type or print name

Signature Date



PROJECT NAME / ADDRESS:

INSPECTION TYPE(S) COVERAGE

O CONTINUOUS O PERIODIC

TIME BEGINNING INSPECTION: TIME ENDING INSPECTION:

DESCRIBE INSPECTIONS MADE, INCLUDING LOCATIONS:

LIST TESTS MADE:

LIST ITEMS REQUIRING CORRECTIONS, CORRECTIONS OF PREVIOUSLY LISTED ITEMS AND

PREVIOUSLY LISTED UNCORRECTED ITEMS: PROVIDE COPIES OF DISCREPANCY NOTICES:

COMMENTS:

DESIGN DRAWINGS, AND SPECIFICATIONS, EXCEPT AS NOTED ABOVE.

CERTIFICATION: NUMBER:

One copy of this report to remain at job site with the contractor for review upon request.

SPECIAL INSPECTION DAILY REPORT

DATE:SIGNED:

PRINTED FULL NAME

NOTE BY "SPECIAL INSPECTOR" OR 

PROVIDE NAME OF TESTING AGENCY 

TO THE BEST OF MY KNOWLEDGE, WORK INSPECTED WAS IN ACCORDANCE WITH THE APPROVED
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SPECIAL INSPECTION INTERIM REPORT

PROJECT NAME / ADDRESS:

INSPECTION TYPE(S) COVERAGE

CONTINUOUS PERIODIC

TIME ENDING INSPECTION:

DESCRIBE INSPECTIONS MADE, INCLUDING LOCATIONS:

LIST TESTS MADE:

DATE

HOURS

LIST ITEMS REQUIRING CORRECTIONS, CORRECTIONS OF PREVIOUSLY LISTED ITEMS AND

PREVIOUSLY LISTED UNCORRECTED ITEMS: PROVIDE COPIES OF DISCREPANCY NOTICES:

COMMENTS:

DESIGN DRAWINGS, AND SPECIFICATIONS, EXCEPT AS NOTED ABOVE.

CERTIFICATION: NUMBER:

One copy of this report to remain at job site with the contractor for review upon request.

TOTAL 

INSPECTION TIME 

EACH DAY

TIME BEGINNING INSPECTION:

TO THE BEST OF MY KNOWLEDGE, WORK INSPECTED WAS IN ACCORDANCE WITH THE APPROVED

SIGNED:

PRINTED FULL NAME

NOTE BY "SPECIAL INSPECTOR" OR 

PROVIDE NAME OF TESTING AGENCY 

DATE:
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SPECIAL INSPECTION DISCREPANCY NOTICE

PROJECT NAME / ADDRESS:

INSPECTION TYPE(S) COVERAGE

CONTINUOUS PERIODIC

AREA INSPECTED

CERTIFICATION: NUMBER:

One copy of this report to remain at job site with the contractor for review upon request.

O     ENGINEER/ARCHITECT

O     CONTRACTOR

O     OWNER

DATE:

DATE: TIME:

DISCREPANCY NOTICE No.

NOTE BY "SPECIAL INSPECTOR" OR 

PROVIDE NAME OF TESTING AGENCY 

PRINTED FULL NAME

MAKE THE FOLLOWING CORRECTIONS AND SECURE INSPECTION APPROVAL PRIOR TO 

PROCEEDING WITH THIS PHASE OF THE WORK.

TYPE OF INSPECTION

NOTICE DELIVERED TO:

SIGNED:
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Fabricator’s Certificate of Compliance 
             
 
Each approved fabricator that is exempt from Special Inspection of shop fabrication and 
implementation procedures per section 1704.2.5.1 of the International Building Code 
must submit Fabricator’s Certificate of Compliance at the completion of fabrication. 
 
Project:            
 
Fabricator’s Name:           
 
Address:            
 
Certification or Approval Agency:         
 
Certification Number:           
 
Date of Last Audit or Approval:         
 
Description of structural members and assemblies that have been fabricated: 
             
             
             
             
             
             
             
             
             
             
             
             
 
I hereby certify that items described above were fabricated in strict accordance with the 
approved construction documents. 
 
 
           
Name and Title (type or print) 
 
 
           
Signature       Date 
 
 
Attach copies of fabricator’s certification or building code evaluation service report and 
fabricator’s quality control manual. 
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SECTION 024119 - SELECTIVE STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 
2. Demolition and removal of selected site elements. 
3. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 
1. Division 01 Section "Execution" for cutting and patching procedures. 

1.3 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site 
unless indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage:  Carefully detach from existing construction, in a manner to 
prevent damage, and deliver to Owner. 

C. Remove and Reinstall:  Detach items from existing construction, prepare for reuse, and 
reinstall where indicated. 

D. Existing to Remain:  Existing items of construction that are not to be permanently 
removed and that are not otherwise indicated to be removed, removed and salvaged, or 
removed and reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, 
cornerstones and their contents, commemorative plaques and tablets, and other items of 
interest or value to Owner that may be uncovered during demolition remain the property 
of Owner.  Salvage existing face brick, pre-cast lintels, pre-cast trim, pre-cast sills, etc. 



                               
    EMANUEL MEDICAL CENTER                  February 14, 2024 

                                            Emergency Dept. Additions & Renovations                    Bid Set 

SELECTIVE STRUCTURE DEMOLITION 02 4119 - 2 

1. Carefully salvage in a manner to prevent damage and store for re-use. 

1.5 PREINSTALLATION MEETINGS 

A. Pre-demolition Conference:  Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of 

materials, demolition personnel, equipment, and facilities needed to make progress 
and avoid delays. 

4. Review requirements of work performed by other trades that rely on substrates 
exposed by selective demolition operations. 

5. Review areas where existing construction is to remain and requires protection. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For refrigerant recovery technician. 

B. Proposed Protection Measures:  Submit report, including drawings, that indicates the 
measures proposed for protecting individuals and property for environmental protection.  
Indicate proposed locations and construction of barriers. 

C. Schedule of Selective Demolition Activities:  Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and 
ending dates for each activity.   

2. Interruption of utility services.  Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 

D. Pre-demolition Photographs or Video:  Submit before Work begins. 

E. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician 
responsible for recovering refrigerant, stating that all refrigerant that was present was 
recovered and that recovery was performed according to EPA regulations.  Include name 
and address of technician and date refrigerant was recovered. 

1.7 CLOSEOUT SUBMITTALS 

A. Inventory:  Submit a list of items that have been removed and salvaged. 

B. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill 
facility licensed to accept hazardous wastes. 
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1.8 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications:  Certified by an EPA-approved 
certification program. 

1.9 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area.  
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner 
as far as practical. 

1. Before selective demolition, Owner will remove the following items: 

a. All loose equipment, fixtures and furnishings 

C. Notify Architect of discrepancies between existing conditions and Drawings before 
proceeding with selective demolition. 

D. Historic Areas:  Demolition and hauling equipment and other materials shall be of sizes 
that clear surfaces within historic spaces and openings, including temporary protection, 
by 12 inches or more. 

E. Storage or sale of removed items or materials on-site is not permitted. 

PART 2 - PRODUCTS 

2.1 PEFORMANCE REQUIREMENTS 

A. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning selective demolition.  Comply with hauling and disposal regulations of 
authorities having jurisdiction. 

B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective 
demolition operations. 
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B. Review record documents of existing construction provided by Owner.  Owner does not 
guarantee that existing conditions are same as those indicated in record documents. 

C. Survey existing conditions and correlate with requirements indicated to determine extent 
of selective demolition required. 

D. When unanticipated mechanical, electrical, or structural elements that conflict with 
intended function or design are encountered, investigate and measure the nature and 
extent of conflict.  Promptly submit a written report to Architect. 

E. Consult Project Structural Engineer with concerns of condition of building to determine 
whether removing any element might result in structural deficiency or unplanned collapse 
of any portion of structure or adjacent structures during selective building demolition 
operations. 

F. Survey of Existing Conditions:  Record existing conditions by use of photographs. 

1. Comply with requirements specified in Division 01 Section "Photographic 
Documentation." 

2. Inventory and record the condition of items to be removed and salvaged.  Provide 
photographs of conditions that might be misconstrued as damage caused by 
salvage operations. 

3. Before selective demolition or removal of existing building elements that will be 
reproduced or duplicated in final Work (such as exterior pre-cast trim), make 
permanent record of measurements, materials, and construction details required to 
make exact reproduction. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain:  Maintain services/systems indicated to 
remain and protect them against damage. 

1. Comply with requirements for existing services/systems interruptions specified in 
Division 01 Section "Summary." 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned:  Locate, identify, 
disconnect, and seal or cap off indicated utility services and mechanical/electrical 
systems serving areas to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by 
Contractor. 

2. Arrange to shut off indicated utilities with utility companies. 
3. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that 
maintain continuity of services/systems to other parts of building. 

4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 
systems, equipment, and components indicated to be removed. 
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a. Piping to Be Removed:  Remove portion of piping indicated to be removed 
and cap or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with 
same or compatible piping material. 

c. Equipment to Be Removed:  Disconnect and cap services and remove 
equipment. 

d. Equipment to Be Removed and Reinstalled:  Disconnect and cap services 
and remove, clean, and store equipment; when appropriate, reinstall, 
reconnect, and make equipment operational. 

e. Equipment to Be Removed and Salvaged:  Disconnect and cap services and 
remove equipment and deliver to Owner. 

f. Ducts to Be Removed:  Remove portion of ducts indicated to be removed 
and plug remaining ducts with same or compatible ductwork material. 

C. Refrigerant:  Remove refrigerant from mechanical equipment to be selectively 
demolished according to 40 CFR 82 and regulations of authorities having jurisdiction. 

3.3 PREPARATION 

A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and 
other adjacent occupied and used facilities. 

1. Comply with requirements for access and protection specified in Division 01 
Section "Temporary Facilities and Controls." 

B. Temporary Facilities:  Provide temporary barricades and other protection required to 
prevent injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition 
area and to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition 
of existing construction on exterior surfaces and new construction, to prevent water 
leakage and damage to structure and interior areas. 

C. Temporary Shoring:  Provide and maintain shoring, bracing, and structural supports as 
required to preserve stability and prevent movement, settlement, or collapse of 
construction and finishes to remain, and to prevent unexpected or uncontrolled 
movement or collapse of construction being demolished. 

1. Strengthen or add new supports when required during progress of selective 
demolition. 
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3.4 SELECTIVE DEMOLITION, GENERAL 

A. General:  Demolish and remove existing construction only to the extent required by new 
construction and as indicated.  Use methods required to complete the Work within 
limitations of governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level.  
Complete selective demolition operations above each floor or tier before disturbing 
supporting members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required.  
Use cutting methods least likely to damage construction to remain or adjoining 
construction.  Use hand tools or small power tools designed for sawing or grinding, 
not hammering and chopping, to minimize disturbance of adjacent surfaces.  
Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid 
marring existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials.  At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of 
hidden space before starting flame-cutting operations.  Maintain portable fire-
suppression devices during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials 

and promptly dispose of off-site. 
7. Remove structural framing members and lower to ground by method suitable to 

avoid free fall and to prevent ground impact or dust generation. 
8. Locate selective demolition equipment and remove debris and materials so as not 

to impose excessive loads on supporting walls, floors, or framing. 
9. Dispose of demolished items and materials promptly. Comply with requirements in 

Division 01 Section "Construction Waste Management and Disposal 

B. Reuse of Building Elements:  Project has been designed to result in end-of-Project rates 
for reuse of building elements as follows.  Do not demolish building elements beyond 
what is indicated on Drawings without Architect's approval. 

C. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing.  Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated.  Comply with installation requirements for 

new materials and equipment.  Provide connections, supports, and miscellaneous 
materials necessary to make item functional for use indicated. 

D. Existing Items to Remain:  Protect construction indicated to remain against damage and 
soiling during selective demolition.  When permitted by Architect, items may be removed 
to a suitable, protected storage location during selective demolition and cleaned and 
reinstalled in their original locations after selective demolition operations are complete. 
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3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to 
remain and at regular intervals using power-driven saw, then remove concrete between 
saw cuts. 

B. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to 
remain, using power-driven saw, then remove masonry between saw cuts. 

C. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up 
and remove. 

D. Resilient Floor Coverings:  Remove floor coverings and adhesive according to 
recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient 
Floor Coverings." Do not use methods requiring solvent-based adhesive strippers. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Except for items or materials indicated to be recycled, reused, salvaged, 
reinstalled, or otherwise indicated to remain Owner's property, remove demolished 
materials from Project site and legally dispose of them in an EPA-approved landfill. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device 

that will convey debris to grade level in a controlled descent. 
4. Comply with requirements specified in Division 01 Section "Construction Waste 

Management and Disposal." 

B. Burning:  Do not burn demolished materials. 

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of 
them. 

3.7 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations.  Return adjacent areas to condition existing before selective 
demolition operations began. 

3.8 SELECTIVE DEMOLITION SCHEDULE 

A. Existing Construction to Be Removed:  As indicated on Demolition Drawings. 
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B. Existing Items to Be Removed and Reinstalled:  As indicated on Architectural and 
Demolition Drawings.  Pay special attention to medical equipment (headwall units- 
overhead medical lights, etc.) that are to be reinstalled or relocated. 

C. Existing Items to Remain:  As indicated on the construction drawings.   

END OF SECTION 024119 
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SECTION 03 3000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Provide all cast-in-place concrete, complete, in place, as indicated on the Drawings,
specified herein and required for the complete installation.

1.2 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.3 SUMMARY

A. This Section specifies cast-in place concrete, including formwork, reinforcing, mix design,
placement procedures, and finishes.

B. Cast-in-place concrete includes the following:
1. Foundations and footings.
2. Slabs-on-grade.
3. Equipment pads and bases.

1.4 SUBMITTALS

A. General:  Submit the following according to Conditions of the Contract and Division 1
Specification Sections.

B. Product data for proprietary materials and items, including reinforcement and forming
accessories, admixtures, patching compounds, waterstops, joint systems, curing
compounds, dry-shake finish materials, and others if requested by Architect.

C. Shop drawings for Concrete Reinforcement:
1. Shop drawings shall be submitted by the Contractor to the Architect and review

action received prior to fabrication.  When corrections are required, copies will be
returned noting such.  Drawings shall then be corrected and resubmitted until final
review action is received.  Coordination of shop drawing shall be such that
corrections noted on one sheet that affects another drawing will be transmitted and
made on all sheets and also resubmitted.

2. Shop drawings shall also include:
a. Location of all proposed construction joints, keying and waterstops;
b. Location of all openings, depressions, construction and control joints, trenches,

sleeves, inserts and items affecting the reinforcement and placing of concrete.
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3. The Contractor shall be responsible for checking quantities and dimensions in
accordance with contract drawings.  Where discrepancies in dimensions are noted,
the Contractor shall notify the Architect of such discrepancies and corrected
dimensions will then be furnished by the Architect.  Corrected dimensions shall be
reflected on shop drawings.

4. Contract drawings receive precedence over shop drawings unless otherwise
authorized in writing.

5. Shop drawings furnished for reinforcing steel shall contain fabrication details as well
as placement drawings which are to be used in conjunction with contract drawings.

6. Detailing and fabrication of reinforcing shall conform to ACI 315 “Details and
Detailing of Concrete Reinforcement”, and ACI 315R “Manual of Engineering and
Placing Drawings for Reinforced Concrete Structures”.

D. Samples of materials as requested by Architect, including names, sources, and
descriptions, as follows:
1. Color finishes.
2. Normal weight aggregates.
3. Reglets.
4. Vapor barrier.
5. Form liners.

E. Submit 5 copies of laboratory test reports for concrete materials and mix design test.  All
concrete mix designs shall be prepared by a qualified testing laboratory.

F. Material certificates in lieu of material laboratory test reports when permitted by Architect. 
Material certificates shall be signed by manufacturer and Contractor, certifying that each
material item complies with or exceeds specified requirements.  Provide certification from
admixture manufacturers that chloride content complies with specification requirements.

G. Review Action: Submittals are reviewed for general conformance with the design concept
only and are subject to all requirements of the contract documents.  Contractor is
responsible for dimensions, quantities and coordination with other trades.  Reviews do
not authorize any changes involving additional cost unless stated in separate letter or
change order.

1.5 QUALITY ASSURANCE

A. Codes and Standards:  Comply with provisions of the following codes, specifications, and
standards, except where more stringent requirements are shown or specified:
1. American Concrete Institute (ACI) 301, "Specifications for Structural Concrete for

Buildings."
2. ACI 311.4R, “Manual of Concrete Inspection.”
3. ACI 318, "Building Code Requirements for Reinforced Concrete."
4. ACI 304R, “Guide for Measuring, Mixing, Transporting and Placing Concrete.”
5. Concrete Reinforcing Steel Institute (CRSI) "Manual of Standard Practice."
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B. Concrete Testing Service:  
1. All testing services specified in this section of these specifications shall be

performed by a recognized, independent laboratory approved by the Architect and
Owner.

2. The Contractor shall furnish to the testing agency samples of all proposed material
to be used which requires testing.

3. Testing agency shall check and review proposed materials to be used for
compliance with these specifications, perform all testing in accordance with
referenced standards and provide all reports.

4. Contractor shall furnish all project specifications, testing material, mill reports,
design mixes and cylinders, and shall notify laboratory of concrete pouring
schedules so as not to delay progress of the work.

5. No material or mixes shall be used on project unless approved by the Architect.
6. Materials and installed work may require testing and retesting, as directed by the

Architect, at anytime during the progress of the work.  Allow free access to material
stockpiles and facilities at all times.  Retesting of rejected material and installed
work, shall be provided at the Contractor’s expense.

C. Tests for Concrete Materials:
1. Portland cement shall be sampled and tested to determine the properties in

accordance with ASTM C 150.
2. Aggregates shall be sampled and tested in accordance with ASTM C 33 (normal

weight).

D. Supervision: All reinforced concrete construction shall be performed under the personal
supervision of the contractor’s superintendent.  This superintendent shall keep a record
of all concrete poured on the job.  The record shall show in detail the area poured, the
time and date of the pour and weather conditions which existed at the time of the pour. 
Upon completion of the work, this record shall be turned over to the Architect.

PART 2 - PRODUCTS

2.1 FORM MATERIALS

A. Forms for Exposed Finish Concrete:  Plywood, metal, metal-framed plywood faced, or
other acceptable panel-type materials to provide continuous, straight, smooth, exposed
surfaces.  Furnish in largest practicable sizes to minimize number of joints and to conform
to joint system shown on drawings.

B. Forms for Unexposed Finish Concrete:  Plywood, lumber, metal, or another acceptable
material.  Provide lumber dressed on at least two edges and one side for tight fit.

C. Forms for Textured Finish Concrete:  Units of face design, size, arrangement, and
configuration to match Architect's control sample.  Provide solid backing and form
supports to ensure stability of textured form liners.
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D. Form Release Agent:  Provide commercial formulation form release agent with a
maximum of 350 mg/l volatile organic compounds (VOCs) that will not bond with, stain,
or adversely affect concrete surfaces and will not impair subsequent treatments of
concrete surfaces.

E. Form Ties:  
1. Factory-fabricated, adjustable-length, removable or snap-off metal form ties

designed to prevent form deflection and to prevent spalling of concrete upon
removal.  Provide units that will leave no metal closer than 1-1/2 inches to the plane
of the exposed concrete surface.

2. Provide ties that, when removed, will leave holes not larger than 1 inch in diameter
in the concrete surface.

2.2 REINFORCING MATERIALS

A. Reinforcing Bars:  ASTM A 615, Grade 60, deformed.

B. Steel Wire:  ASTM A 1064, plain, cold-drawn steel.

C. Welded Wire Fabric:  ASTM A 1064, welded steel wire fabric.

D. Deformed-Steel Welded Wire Fabric:  ASTM A 1064.

E. Supports for Reinforcement:  Bolsters, chairs, spacers, and other devices for spacing,
supporting, and fastening reinforcing bars and welded wire fabric in place.  Use wire bar-
type supports complying with CRSI specifications.
1. For slabs-on-grade, including thickened slab areas, use supports with sand plates

or horizontal runners where base material will not support chair legs.
2. For exposed-to-view concrete surfaces where legs of supports are in contact with

forms, provide supports with legs that are protected by plastic (CRSI, Class 1) or
stainless steel (CRSI, Class 2).

3. For foundations, support reinforcing in bottom at footings with whole concrete bricks
at 4'-0" on center.

2.3 CONCRETE MATERIALS

A. Portland Cement:  
1. Comply with ASTM C 150, Type I.
2. Use one brand of cement throughout Project unless otherwise acceptable to

Architect.

B. Fly Ash:  ASTM C 618, Type F.

C. Normal-Weight Aggregates:  
1. Comply with ASTM C 33 Class 4M and as specified.  Provide aggregates from a

single source for exposed concrete.
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2. For exposed exterior surfaces, do not use fine or coarse aggregates that contain
substances that cause spalling.

3. Local aggregates not complying with ASTM C 33 that have been shown to produce
concrete of adequate strength and durability by special tests or actual service may
be used when acceptable to Architect.

4. Do not use aggregates containing soluble salts, iron sulphide, pyrite, marcasite or
ochre which can cause strains on exposed concrete surfaces.

5. Dune sand, bank run sand and manufactured sand are not acceptable.
6. Coarse Aggregate: Clean, uncoated, processed aggregate containing no clay, mud,

loam or foreign matter, as follows:
a. Crushed stone, processed from natural rock or stone.
b. Washed gravel, either natural or crushed.  Use of pit or bank run gravel is not

permitted.
c. Maximum Aggregate Size: Not larger than one-fifth of the narrowest dimension

between sides of forms, one-third of the depths of slabs nor three-fourths of the
minimum clear spacing between individual reinforcing bars or bundles of bars
nor over 1" in max. size except for block fill where max. size shall not exceed
½".  

These limitations may be waived if, in the judgement of the Architect,
workability and methods of consolidation are such that concrete can be placed
without honeycomb or voids.

D. Water:  Potable.

E. Admixtures, General:  Provide concrete admixtures that contain not more than 0.1
percent chloride ions.

F. Air-Entraining Admixture:  
1. Comply with ASTM C 260, certified by manufacturer to be compatible with other

required admixtures.

G. Water-Reducing Admixture:  
1. Comply with ASTM C 494, Type A.

H. High-Range Water-Reducing Admixture:  
1. Comply with ASTM C 494, Type F or Type G.

I. Water-Reducing, Accelerating Admixture:  
1. Comply with ASTM C 494, Type E.

J. Water-Reducing, Retarding Admixture:  
1. Comply with ASTM C 494, Type D.

K. Calcium Chloride: Calcium chloride will not be permitted in concrete.
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2.4 RELATED MATERIALS

A. Preformed Expansion Joint Fillers: Premolded fillers shall meet “Specifications for
Premolded Expansion Joint Fillers for Concrete Paving and Structural Construction”,
ASTM D 1751.

B. Reglets:  Where sheet flashing or bituminous membranes are terminated in reglets,
provide reglets of not less than 0.0217-inch-thick (26-gage) galvanized sheet steel.  Fill
reglet or cover face opening to prevent intrusion of concrete or debris.

C. Slab on Grade Floor Joint Forms:
1. Interior spaces: 24 ga., pre-shaped keyed type galvanized steel joint forms and

stakes.  Galvanizing shall be hot-dipped conforming to ASTM A 653 Grade 80 Steel
G90 coating class.

2. Exterior spaces: Wood or metal removable tongue and groove joint forms.

D. Chemical Hardener: Colorless aqueous solution containing a blend of magnesium
fluosilicate and zinc fluosilicate combined with a wetting agent, containing not less than
2 pounds of fluosilicates per gallon.

E. Sand Fill:  Clean, manufactured or natural sand.

F. Membrane-Forming Curing Compound: ASTM C 1315, 30% solids content minimum,
Type 1, Class A.

G. Vapor Barrier: Provide vapor barrier that is resistant to deterioration when tested
according to ASTM E 1745, as follows:
1. Membrane sheet not less than 10 mils thick, meeting ASTM E 1745, Class C.

H. Nonslip Aggregate Finish:  Provide fused aluminum oxide granules or crushed emery as
the abrasive aggregate for a nonslip finish, with emery aggregate containing not less than
50 percent aluminum oxide and not less than 25 percent ferric oxide.  Use material that
is factory-graded, packaged, rustproof, non-glazing, and unaffected by freezing, moisture,
and cleaning materials.

I. Colored Wear-Resistant Finish:  
1. Use packaged dry combination of materials consisting of portland cement, graded

quartz aggregate, coloring pigments, and plasticizing admixture.  Use coloring
pigments that are finely ground non-fading mineral oxides interground with cement. 
Color as selected by Architect from manufacturers' standards, unless otherwise
indicated.

J. Absorptive Cover:  Burlap cloth made from jute or kenaf, weighing approximately 9 oz.
per sq. yd., complying with AASHTO M 182, Class 2.
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K. Moisture-Retaining Cover:  One of the following, complying with ASTM C 171.
1. Waterproof paper.
2. Polyethylene film.
3. Polyethylene-coated burlap.

L. Liquid Membrane-Forming Curing Compound:  Liquid-type membrane-forming curing
compound complying with ASTM C 309, Type I, Class A. 

M. Epoxy Adhesive:  
1. ASTM C 881, two-component material suitable for use on dry or damp surfaces. 

Provide material type, grade, and class to suit Project requirements.

N. Anchor Rods: ASTM F 1554, headed type, grade 36, unless specified otherwise.

2.5 PROPORTIONING AND DESIGNING MIXES

A. Prepare design mixes for each type and strength of concrete by either laboratory trial
batch or field experience methods as specified in ACI 301.  For the trial batch method,
use an independent testing agency acceptable to Architect for preparing and reporting
proposed mix designs.
1. Limit use of fly ash to not exceed 25 percent of cement content by weight.

B. Submit written reports to Architect of each proposed mix for each class of concrete at
least 15 days prior to start of Work.  Do not begin concrete production until proposed mix
designs have been reviewed by Architect.

C. Design mixes to provide normal weight concrete with the following properties as indicated
on drawings and schedules:
1. Exterior Concrete, Exposure Category F:

a. Formed Concrete (Class F1):  4500 psi, 28-day compressive strength; 0.45
water/cement; air-entrained.

b. Slab on Grade (Class F2):   4500 psi, 28-day compressive strength; 0.45
water/cement; air-entrained.

c. Foundations (Class F0):  3000 psi, 28-day compressive strength; non-air-
entrained.

2. Interior Concrete:
a. Formed Concrete:  4000 psi, 28-day compressive strength; 564 lbs. Cement

per cubic yard minimum; non-air-entrained.
b. Slabs on Grade:  3000 psi, 28-day compressive strength; non-air-entrained.
c. Foundations: 3000 psi, 28-day compressive strength; non-air-entrained.

3. Concrete Masonry Grout:  2500 psi, 28-day compressive strength.

D. Slump Limits:  Proportion and design mixes to result in concrete slump at point of
placement as follows:
1. Ramps, slabs, and sloping surfaces:  Not more than 4 inches.
2. Reinforced foundation systems:  Not less than 1 inch and not more than 4 inches.
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3. Concrete containing high-range water-reducing admixture (superplasticizer):  Not
more than 8 inches after adding admixture to site-verified 2-to-3-inch slump
concrete.

4. Concrete masonry grout: not less than 8 inches and not more than 11 inches.
5. Other concrete:  Not more than 4 inches.

E. Adjustment to Concrete Mixes:  Mix design adjustments may be requested by Contractor
when characteristics of materials, job conditions, weather, test results, or other
circumstances warrant, as accepted by Architect.  Laboratory test data for revised mix
design and strength results must be submitted to and accepted by Architect before using
in Work.  No water shall be added to concrete mix at job site unless approved by
Architect, except where indicated on delivery ticket that water has been withheld at batch
plant and total amount of water does not exceed the total amount of mix water on the
approved mix design.

2.6 ADMIXTURES

A. Use water-reducing admixture or high-range water-reducing admixture (superplasticizer)
in concrete, as required, for placement and workability.

B. Use accelerating admixture in concrete slabs placed at ambient temperatures below 50
deg F (10 deg C).

C. Use high-range water-reducing admixture in pumped concrete, concrete for heavy-use
industrial slabs, architectural concrete, parking structure slabs, concrete required to be
watertight, and concrete with water-cement ratios below 0.50.

D. Use air-entraining admixture in exterior exposed concrete unless otherwise indicated. 
Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at
point of placement having total air content with a tolerance of plus or minus 1-1/2 percent
within the following limits:
1. Concrete structures and slabs exposed to freezing and thawing, deicer chemicals,

or hydraulic pressure:
a. 4.5 percent (Exposure Class F1); 5.5 percent (Exposure Class F2) for 1-1/2-

inch maximum aggregate.
b. 4.5 percent (Exposure Class F1); 6.0 percent (Exposure Class F2) for 1-inch

maximum aggregate.
c. 5.0 percent (Exposure Class F1); 6.0 percent (Exposure Class F2) for 3/4-inch

maximum aggregate.
d. 5.5 percent (Exposure Class F1); 7.0 percent (Exposure Class F2) for 1/2-inch

maximum aggregate.
2. Other concrete not exposed to freezing and thawing (Exposure Class F0), or

hydraulic pressure, or to receive a surface hardener.  No air-entrainment.  Maximum
total air content shall not exceed 3 percent.
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E. Use admixtures for water reduction and set accelerating or retarding in strict compliance
with manufacturer's directions.

2.7 CONCRETE MIXING

A. Job-Site Mixing:  
1. Mix concrete materials in appropriate drum-type batch machine mixer.  For mixers

of 1 cu. yd. or smaller capacity, continue mixing at least 1-1/2 minutes, but not more
than 5 minutes after ingredients are in mixer, before any part of batch is released. 
For mixers of capacity larger than 1 cu. yd., increase minimum 1-1/2 minutes of
mixing time by 15 seconds for each additional cu. yd.

2. Provide batch ticket for each batch discharged and used in the Work, indicating
Project identification name and number, date, mix type, mix time, quantity, and
amount of water introduced.

B. Ready-Mixed Concrete:  
1. Comply with requirements of ASTM C 94, and as specified.
2. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C),

reduce mixing and delivery time from 1-1/2 hours to 75 minutes, and when air
temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60
minutes.

PART 3 - EXECUTION

3.1 GENERAL

A. Coordinate the installation of joint materials, vapor barrier, and other related materials
with placement of forms and reinforcing steel.

3.2 FORMS

A. General:  
1. Design, erect, support, brace, and maintain formwork to support vertical, lateral,

static, and dynamic loads that might be applied until concrete structure can support
such loads.  Construct formwork so concrete members and structures are of correct
size, shape, alignment, elevation, and position.  Maintain formwork construction
tolerances and surface irregularities complying with the following ACI 347 limits:

2. Provide Class A tolerances for concrete surfaces exposed to view.
3. Provide Class C tolerances for other concrete surfaces.

B. Construct forms to sizes, shapes, lines, and dimensions shown and to obtain accurate
alignment, location, grades, level, and plumb work in finished structures.  Provide for
openings, offsets, sinkages, keyways, recesses, moldings, rustications, reglets, chamfers,
blocking, screeds, bulkheads, anchorages and inserts, and other features required in the
Work.  Use selected materials to obtain required finishes.  Solidly butt joints and provide
backup at joints to prevent cement paste from leaking.
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C. Fabricate forms for easy removal without hammering or prying against concrete surfaces. 
Provide crush plates or wrecking plates where stripping may damage cast concrete
surfaces.  Provide top forms for inclined surfaces where slope is too steep to place
concrete with bottom forms only.  Kerf wood inserts for forming keyways, reglets,
recesses, and the like for easy removal.

D. Provide temporary openings for clean-outs and inspections where interior area of
formwork is inaccessible before and during concrete placement.  Securely brace
temporary openings and set tightly to forms to prevent losing concrete mortar.  Locate
temporary openings in forms at inconspicuous locations.

E. Chamfer exposed corners and edges as indicated, using wood, metal, PVC, or rubber
chamfer strips fabricated to produce uniform smooth lines and tight edge joints.

F. Provisions for Other Trades:  Provide openings in concrete formwork to accommodate
work of other trades.  Determine size and location of openings, recesses, and chases
from trades providing such items.  Accurately place and securely support items built into
forms.

G. Cleaning and Tightening:  Thoroughly clean forms and adjacent surfaces to receive
concrete.  Remove chips, wood, sawdust, dirt, or other debris just before placing
concrete.  Retighten forms and bracing before placing concrete, as required, to prevent
mortar leaks and maintain proper alignment.

3.3 VAPOR BARRIER INSTALLATION

A. General:  Place vapor barrier sheeting in position with longest dimension parallel with
direction of pour.

B. Lap joints 6 inches and seal with manufacturer's recommended mastic or pressure-
sensitive tape.

3.4 PLACING REINFORCEMENT

A. General:  
1. Comply with Concrete Reinforcing Steel Institute's recommended practice for

"Placing Reinforcing Bars," for details and methods of reinforcement placement and
supports and as specified.

2. Avoiding cutting or puncturing vapor barrier during reinforcement placement and
concreting operations.  Repair damages before placing concrete.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials that
reduce or destroy bond with concrete.

CAST-IN-PLACE CONCRETE 03 3000 - 10

23118



          Emanuel County Medical Center ER February 14, 2024

                 Issued for Bid

C. Accurately position, support, and secure reinforcement against displacement.  Locate and
support reinforcing by metal chairs, runners, bolsters, spacers, and hangers, as approved
by Architect.

D. Place reinforcement to maintain minimum coverages as indicated for concrete protection. 
Arrange, space, and securely tie bars and bar supports to hold reinforcement in position
during concrete placement operations.  Set wire ties so ends are directed into concrete,
not toward exposed concrete surfaces.

E. Install welded wire fabric in lengths as long as practicable.  Lap adjoining pieces at least
one full mesh and lace splices with wire.  Offset laps of adjoining widths to prevent
continuous laps in either direction.

F. Isolation Joints in Slabs-on-Grade: Construct isolation joints in slabs-on-grade at all points
of contact between slabs-on-grade and vertical surfaces column pedestals, foundation
walls, grade beams and elsewhere as indicated on the drawings.

3.5 JOINTS

A. Construction Joints:  Locate and install construction joints so they do not impair strength
or appearance of the structure, as acceptable to Architect.

B. Provide keyways at least 1-1/2 inches deep in construction joints in walls and slabs and
between walls and footings.  Bulkheads designed and accepted for this purpose may be
used for slabs.

C. Place construction joints perpendicular to main reinforcement.  Continue reinforcement
across construction joints except as indicated otherwise.  Do not continue reinforcement
through sides of strip placements.

D. Use bonding agent on existing concrete surfaces that will be joined with fresh concrete.

E. Construction Joints in Slabs-on-Grade:
1. Construction joints for slab-on-grade (floor joints) shall be tongue and groove key

type wood or steel joint form.  Prefabricated metal floor joint forms shall be installed
as per manufacturer’s instructions.

2. All floor joints to be removed shall be painted on one side with grease or mastic to
prevent bond.

3. Galvanized steel interior floor joint forms may be set to permit simultaneous pouring
of concrete on both sides.  Metal form to be left in place.

F. Isolation Joints in Slabs-on-Grade:  Construct isolation joints in slabs-on-grade at points
of contact between slabs-on-grade and vertical surfaces, such as column pedestals,
foundation walls, grade beams, and other locations, as indicated.
1. Joint fillers and sealants are specified in Division 7 Section "Joint Sealants."
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3.6 INSTALLING EMBEDDED ITEMS AND ANCHORS

A. General:  Set and build into formwork anchorage devices and other embedded items
required for other work that is attached to or supported by cast-in-place concrete.  Use
setting drawings, diagrams, instructions, and directions provided by suppliers of items to
be attached.

B. Install reglets to receive top edge of foundation sheet waterproofing and to receive
through-wall flashings in outer face of concrete frame at exterior walls, where flashing is
shown at lintels, relieving angles, and other conditions.

C. Install dovetail anchor slots in concrete structures as indicated on drawings.

D. Edge Forms and Screed Strips for Slabs:  Set edge forms, or bulkheads and intermediate
screed strips for slabs to obtain the elevations and contours in the finished slab surface. 
Provide and secure units to support the type of screed strips by the use of strike-off
templates or accepted compacting type screeds.  Screed strips are to be constructed,
supported and set to avoid displacement of reinforcing steel positions.

E. All post-installed mechanical anchors shall be tested in accordance with ACI 355.2 and
shall be installed as directed by the inspected manufactured written instructions and in
accordance with the ICC-ES report.

F. All post-installed adhesive anchors shall be tested in accordance with ACI 355.4 and shall
be installed as directed by the inspected manufactured written instructions and in
accordance with the ICC-ES report.

3.7 PREPARING FORM SURFACES

A. General:  Coat contact surfaces of forms with an approved, non-residual, low-VOC, form-
coating compound before placing reinforcement.

B. Do not allow excess form-coating material to accumulate in forms or come into contact
with in-place concrete surfaces against which fresh concrete will be placed.  Apply
according to manufacturer's instructions.
1. Coat steel forms with a non-staining, rust-preventative material.  Rust-stained steel

formwork is not acceptable.

3.8 CONCRETE PLACEMENT

A. Inspection:  Before placing concrete, inspect and complete formwork installation,
reinforcing steel, and items to be embedded or cast in.  Notify other trades to permit
installation of their work.

B. General:  Comply with ACI 304R, "Guide for Measuring, Mixing, Transporting, and
Placing Concrete," and as specified.
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C. Deposit concrete continuously or in layers of such thickness that no new concrete will be
placed on concrete that has hardened sufficiently to cause seams or planes of weakness. 
If a section cannot be placed continuously, provide construction joints as specified. 
Deposit concrete to avoid segregation at its final location.

D. Placing Concrete in Forms:  
1. Deposit concrete in forms in horizontal layers no deeper than 24 inches and in a

manner to avoid inclined construction joints.  Where placement consists of several
layers, place each layer while preceding layer is still plastic to avoid cold joints.

2. Consolidate placed concrete by mechanical vibrating equipment supplemented by
hand-spading, rodding, or tamping.  Use equipment and procedures for
consolidation of concrete complying with ACI 309R.

3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw
vibrators vertically at uniformly spaced locations no farther than the visible
effectiveness of the machine.  Place vibrators to rapidly penetrate placed layer and
at least 6 inches into preceding layer.  Do not insert vibrators into lower layers of
concrete that have begun to set.  At each insertion, limit duration of vibration to time
necessary to consolidate concrete and complete embedment of reinforcement and
other embedded items without causing mix to segregate.

E. Placing Concrete Slabs:  
1. Deposit and consolidate concrete slabs in a continuous operation, within limits of

construction joints, until completing placement of a panel or section.
2. Consolidate concrete during placement operations so that concrete is thoroughly

worked around reinforcement, other embedded items and into corners.
3. Bring slab surfaces to correct level with a straightedge and strike off.  Use bull floats

or darbies to smooth surface free of humps or hollows.  Do not disturb slab surfaces
prior to beginning finishing operations.

4. Maintain reinforcing in proper position on chairs during concrete placement.

F. Cold-Weather Placement:  Comply with provisions of ACI 306R and as follows.  Protect
concrete work from physical damage or reduced strength that could be caused by frost,
freezing actions, or low temperatures.

G. When air temperature has fallen to or is expected to fall below 40 deg F (4 deg C),
uniformly heat water and aggregates before mixing to obtain a concrete mixture
temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg
C) at point of placement.
1. Do not use frozen materials or materials containing ice or snow.  Do not place

concrete on frozen subgrade or on subgrade containing frozen materials.
2. Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise accepted in mix designs.

H. Hot-Weather Placement:  When hot weather conditions exist that would impair quality and
strength of concrete, place concrete complying with ACI 305R and as specified.
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1. Cool ingredients before mixing to maintain concrete temperature at time of
placement to below 90 deg F (32 deg C).  Mixing water may be chilled or chopped
ice may be used to control temperature, provided water equivalent of ice is
calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete
is Contractor's option.

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel
temperature will not exceed the ambient air temperature immediately before
embedding in concrete.

3. Fog spray forms, reinforcing steel, and subgrade just before placing concrete. 
Keep subgrade moisture uniform without puddles or dry areas.

4. Use water-reducing retarding admixture when required by high temperatures, low
humidity, or other adverse placing conditions, as acceptable to Architect.

3.9 FINISHING FORMED SURFACES

A. Rough-Formed Finish:  Provide a rough-formed finish on formed concrete surfaces not
exposed to view in the finished Work or concealed by other construction.  This is the
concrete surface having texture imparted by form-facing material used, with tie holes and
defective areas repaired and patched, and fins and other projections exceeding 1/4 inch
in height rubbed down or chipped off.

B. Smooth-Formed Finish:  Provide a smooth-formed finish on formed concrete surfaces
exposed to view or to be covered with a coating material applied directly to concrete, or
a covering material applied directly to concrete, such as waterproofing, dampproofing,
veneer plaster, painting, or another similar system.  This is an as-cast concrete surface
obtained with selected form-facing material, arranged in an orderly and symmetrical
manner with a minimum of seams.  Repair and patch defective areas with fins and other
projections completely removed and smoothed.

C. Smooth-Rubbed Finish:  Provide smooth-rubbed finish on scheduled concrete surfaces
that have received smooth-formed finish treatment not later than 1 day after form
removal.
1. Moisten concrete surfaces and rub with carborundum brick or another abrasive until

producing a uniform color and texture.  Do not apply cement grout other than that
created by the rubbing process.

D. Grout-Cleaned Finish:  
1. Provide grout-cleaned finish on scheduled concrete surfaces that have received

smooth-formed finish treatment.
2. Combine one part portland cement to one and one-half parts fine sand by volume,

and a 50:50 mixture of acrylic or styrene butadiene-based bonding admixture and
water to form the consistency of thick paint.  Blend standard portland cement and
white portland cement in amounts determined by trial patches so that final color of
dry grout will match adjacent surfaces.
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3. Thoroughly wet concrete surfaces, apply grout to coat surfaces, and fill small holes. 
Remove excess grout by scraping and rubbing with clean burlap.  Keep damp by
fog spray for at least 36 hours after rubbing.

E. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed
surfaces adjacent to formed surfaces, strike-off smooth and finish with a texture matching
adjacent formed surfaces.  Continue final surface treatment of formed surfaces uniformly
across adjacent unformed surfaces unless otherwise indicated.

3.10 MONOLITHIC SLAB FINISHES

A. Scratch Finish:  Apply scratch finish to monolithic slab surfaces to receive concrete floor
topping or mortar setting beds for tile, portland cement terrazzo, and other bonded
applied cementitious finish flooring material, and where indicated.
1. After placing slabs, finish surface to tolerances of F(F) 15 (floor flatness) and F(L)

13 (floor levelness) measured according to ASTM E 1155.  Slope surfaces uniformly
to drains where required.  After leveling, roughen surface before final set with stiff
brushes, brooms, or rakes.

B. Float Finish:  
1. Apply float finish to monolithic slab surfaces to receive trowel finish and other

finishes as specified; slab surfaces to be covered with membrane or elastic
waterproofing, membrane or elastic roofing, or sand-bed terrazzo; and where
indicated.

2. After screeding, consolidating, and leveling concrete slabs, do not work surface until
ready for floating.  Begin floating, using float blades or float shoes only, when
surface water has disappeared, or when concrete has stiffened sufficiently to permit
operation of power-driven floats, or both.  Consolidate surface with power-driven
floats or by hand-floating if area is small or inaccessible to power units.  Finish
surfaces to tolerances of F(F) 20 (floor flatness) and F(L) 15 (floor levelness)
measured according to ASTM E 1155.  Cut down high spots and fill low spots. 
Uniformly slope surfaces to drains.  Immediately after leveling, refloat surface to a
uniform, smooth, granular texture.

C. Trowel Finish:  
1. Apply a trowel finish to monolithic slab surfaces exposed to view and slab surfaces

to be covered with resilient flooring, carpet, ceramic or quarry tile, paint, or another
thin film-finish coating system.

2. After floating, begin first trowel-finish operation using a power-driven trowel.  Begin
final troweling when surface produces a ringing sound as trowel is moved over
surface.  Consolidate concrete surface by final hand-troweling operation, free of
trowel marks, uniform in texture and appearance, and finish surfaces to tolerances
of F(F) 38 (floor flatness) and F(L) 30 (floor levelness) and minimum local
tolerances of F(F) 25 and F(L) 20 measured according to ASTM E 1155.  Grind
smooth any surface defects that would telegraph through applied floor covering
system.
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D. Trowel and Fine Broom Finish:  Where ceramic or quarry tile is to be installed with thin-
set mortar, apply a trowel finish as specified, then immediately follow by slightly scarifying
the surface with a fine broom.

E. Nonslip Broom Finish:  
1. Apply a nonslip broom finish to exterior concrete platforms, steps, and ramps, and

elsewhere as indicated.
2. Immediately after float finishing, slightly roughen concrete surface by brooming with

fiber-bristle broom perpendicular to main traffic route.  Coordinate required final
finish with Architect before application.

F. Nonslip Aggregate Finish:  
1. Apply nonslip aggregate finish to concrete stair treads, platforms, ramps, sloped

walks, and where indicated.
2. After completing float finishing and before starting trowel finish, uniformly spread 25

lb of dampened nonslip aggregate per 100 sq. ft. of surface.  Tamp aggregate flush
with surface using a steel trowel, but do not force below surface.  After broadcasting
and tamping, apply trowel finishing as specified.

3. After curing, lightly work surface with a steel wire brush or an abrasive stone, and
water to expose nonslip aggregate.

G. Chemical Hardener Finish:
1. Apply chemical hardener finish to all exposed dry interior concrete floors exposed

to view.
2. Apply liquid chemical hardener after complete curing and drying of the concrete

surface.
3. Dilute the liquid hardener with water and apply three coats:

First Coat: 1/3 strength
Second Coat: 1/2 strength
Third Coat: 2/3 strength

4. Evenly apply all coats and allow 24 hours drying time between coats.
5. Apply proprietary chemical hardeners, in accordance with manufacturer’s printed

instruction.
6. After final coat of chemical-hardener solution is applied and dried, remove surplus

hardener by scrubbing and mopping with water.

H. F(L) and F(F) Exceptions:
1. F(L) tolerances and testing specified herein shall not be applicable to formed

elevated concrete slab surfaces.
2. F(L) and F(F) tolerances and testing specified shall not be applicable to surfaces

within two feet of any floor joints, pre-positioned embedments, or any types of full-
depth penetrations in accordance with ASTM E-1155.
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3.11 MISCELLANEOUS CONCRETE ITEMS

A. Filling In:  Fill in holes and openings left in concrete structures for passage of work by
other trades, unless otherwise shown or directed, after work of other trades is in place. 
Mix, place, and cure concrete as specified to blend with in-place construction.  Provide
other miscellaneous concrete filling shown or required to complete Work.

B. Equipment Bases and Foundations:  Provide machine and equipment bases and
foundations as shown on drawings.  Set anchor bolts for machines and equipment to
template at correct elevations, complying with diagrams or templates of manufacturer
furnishing machines and equipment..

3.12 CONCRETE CURING AND PROTECTION

A. General:  Protect freshly placed concrete from premature drying and excessive cold or
hot temperatures.  In hot, dry, and windy weather protect concrete from rapid moisture
loss before and during finishing operations with an evaporation-control material.  Apply
according to manufacturer's instructions after screeding and bull floating, but before
power floating and troweling.

B. Start initial curing as soon as free water has disappeared from concrete surface after
placing and finishing.  Weather permitting, keep continuously moist for not less than 7
days.

C. Curing Methods:  Cure concrete by curing compound, by moist curing, by moisture-
retaining cover curing, or by combining these methods, as specified.

D. Provide moisture curing by the following methods:
1. Keep concrete surface continuously wet by covering with water.
2. Use continuous water-fog spray.
3. Cover concrete surface with specified absorptive cover, thoroughly saturate cover

with water, and keep continuously wet.  Place absorptive cover to provide coverage
of concrete surfaces and edges, with a 4-inch lap over adjacent absorptive covers.

E. Provide moisture-retaining cover curing as follows:
1. Cover concrete surfaces with moisture-retaining cover for curing concrete, placed

in widest practicable width with sides and ends lapped at least 3 inches and sealed
by waterproof tape or adhesive.  Immediately repair any holes or tears during curing
period using cover material and waterproof tape.

F. Apply curing compound on exposed interior slabs and on exterior slabs, walks, and curbs
as follows:
1. Apply curing compound to concrete slabs as soon as final finishing operations are

complete (within 2 hours and after surface water sheen has disappeared).  Apply
uniformly in continuous operation by power spray or roller according to
manufacturer's directions.  Recoat areas subjected to heavy rainfall within 3 hours
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after initial application.  Maintain continuity of coating and repair damage during
curing period.

2. Use membrane curing compounds that will not affect surfaces to be covered with
finish materials applied directly to concrete.

G. Curing Formed Surfaces:  Cure formed concrete surfaces, including underside of beams,
supported slabs, and other similar surfaces, by moist curing with forms in place for the
full curing period or until forms are removed.  If forms are removed, continue curing by
methods specified above, as applicable.

H. Curing Unformed Surfaces:  Cure unformed surfaces, including slabs, floor topping, and
other flat surfaces, by applying the appropriate curing method.
1. Final cure concrete surfaces to receive finish flooring with a moisture-retaining

cover, unless otherwise directed.

3.13 CONCRETE SURFACE REPAIRS

A. Patching Defective Areas:  Repair and patch defective areas with cement mortar
immediately after removing forms, when acceptable to Architect.

B. Mix dry-pack mortar, consisting of one part portland cement to 2-1/2 parts fine aggregate
passing a No. 16 mesh sieve, using only enough water as required for handling and
placing.
1. Cut out honeycombs, rock pockets, voids over 1/4 inch in any dimension, and holes

left by tie rods and bolts down to solid concrete but in no case to a depth less than
1 inch.  Make edges of cuts perpendicular to the concrete surface.  Thoroughly
clean, dampen with water, and brush-coat the area to be patched with bonding
agent.  Place patching mortar before bonding agent has dried.

2. For surfaces exposed to view, blend white portland cement and standard portland
cement so that, when dry, patching mortar will match surrounding color.  Provide
test areas at inconspicuous locations to verify mixture and color match before
proceeding with patching.  Compact mortar in place and strike-off slightly higher
than surrounding surface.

C. Repairing Formed Surfaces:  
1. Remove and replace concrete having defective surfaces if defects cannot be

repaired to satisfaction of Architect.  Surface defects include color and texture
irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets, fins and other
projections on the surface, and stains and other discolorations that cannot be
removed by cleaning.  Flush out form tie holes and fill with dry-pack mortar or
precast cement cone plugs secured in place with bonding agent.

2. Repair concealed formed surfaces, where possible, containing defects that affect
the concrete's durability.  If defects cannot be repaired, remove and replace the
concrete.
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D. Repairing Unformed Surfaces:  
1. Test unformed surfaces, such as monolithic slabs, for smoothness and verify

surface tolerances specified for each surface and finish.  Correct low and high areas
as specified.  Test unformed surfaces sloped to drain for trueness of slope and
smoothness by using a template having the required slope.

2. Repair finished unformed surfaces containing defects that affect the concrete's
durability.  Surface defects include crazing and cracks in excess of 0.01 inch wide
or that penetrate to the reinforcement or completely through non-reinforced sections
regardless of width, spalling, popouts, honeycombs, rock pockets, and other
objectionable conditions.

3. Correct high areas in unformed surfaces by grinding after concrete has cured at
least 14 days.

4. Correct low areas in unformed surfaces during or immediately after completing
surface finishing operations by cutting out low areas and replacing with patching
mortar.  Finish repaired areas to blend into adjacent concrete.  Proprietary
underlayment compounds may be used when acceptable to Architect.

5. Repair defective areas, except random cracks and single holes not exceeding 1
inch in diameter, by cutting out and replacing with fresh concrete.  Remove
defective areas with clean, square cuts and expose reinforcing steel with at least
3/4-inch clearance all around.  Dampen concrete surfaces in contact with patching
concrete and apply bonding agent.  Mix patching concrete of same materials to
provide concrete of same type or class as original concrete.  Place, compact, and
finish to blend with adjacent finished concrete.  Cure in same manner as adjacent
concrete.

E. Repair isolated random cracks and single holes 1 inch or less in diameter by dry-pack
method.  Groove top of cracks and cut out holes to sound concrete and clean of dust, dirt,
and loose particles.  Dampen cleaned concrete surfaces and apply bonding compound. 
Place dry-pack before bonding agent has dried.  Compact dry-pack mixture in place and
finish to match adjacent concrete.  Keep patched area continuously moist for at least 72
hours.

F. Perform structural repairs with prior approval of Architect for method and procedure,
using specified epoxy adhesive and mortar.

G. Repair methods not specified above may be used, subject to acceptance of Architect.

3.14 QUALITY CONTROL TESTING DURING CONSTRUCTION

A. General:  The Contractor will employ a testing agency to perform tests and to submit test
reports.

B. Sampling and testing for quality control during concrete placement may include the
following, as directed by Architect.
1. Sampling Fresh Concrete:  ASTM C 172, except modified for slump to comply with

ASTM C 94.
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a. Slump:  ASTM C 143; one test at point of discharge for each day's pour of
each type of concrete; additional tests when concrete consistency seems to
have changed.

b. Air Content:  ASTM C 173, volumetric method for lightweight or normal weight
concrete; ASTM C 231, pressure method for normal weight concrete; one for
each day's pour of each type of air-entrained concrete.

c. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature
is 40 deg F (4 deg C) and below, when 80 deg F (27 deg C) and above, and
one test for each set of compressive-strength specimens.

d. Compression Test Specimen:  ASTM C 31; one set of four standard cylinders
for each compressive-strength test, unless otherwise directed.  Mold and store
cylinders for laboratory-cured test specimens except when field-cured test
specimens are required.

e. Compressive-Strength Tests:  ASTM C 39; one set for each day's pour
exceeding 5 cu. yd. plus additional sets for each 50 cu. yd. more than the first
25 cu. yd. of each concrete class placed in any one day; one specimen tested
at 7 days, two specimens tested at 28 days, and one specimen retained in
reserve for later testing if required.

2. When frequency of testing will provide fewer than five strength tests for a given
class of concrete, conduct testing from at least five randomly selected batches or
from each batch if fewer than five are used.

3. When total quantity of a given class of concrete is less than 50 cu. yd., Architect
may waive strength testing if adequate evidence of satisfactory strength is provided.

4. When strength of field-cured cylinders is less than 85 percent of companion
laboratory-cured cylinders, evaluate current operations and provide corrective
procedures for protecting and curing the in-place concrete.

5. Strength level of concrete will be considered satisfactory if averages of sets of three
consecutive strength test results equal or exceed specified compressive strength
and no individual strength test result falls below specified compressive strength by
more than 500 psi.

C. Test results will be reported in writing to the Architect within 24 hours after tests.  Reports
of compressive strength tests shall contain the Project identification name and number,
date of concrete placement, name of concrete testing service, concrete type and class,
location of concrete batch in structure, design compressive strength at 28 days, concrete
mix proportions and materials, compressive breaking strength, and type of break for both
7-day tests and 28-day tests.

D. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may
be permitted but shall not be used as the sole basis for acceptance or rejection.

E. Floor Tolerance Testing: Test slab in accordance with ASTM E1155 within 24 hours of
the final troweling.  Provide tolerance report including key plan showing location and
results of testing to the Architect.
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F. Additional Tests:  The testing agency will make additional tests of in-place concrete when
test results indicate specified concrete strengths and other characteristics have not been
attained in the structure, as directed by Architect.  Testing agency may conduct tests to
determine adequacy of concrete by cored cylinders complying with ASTM C 42, or by
other methods as directed.

END OF SECTION 03 3000
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SECTION 04 2001 - UNIT MASONRY- CMU 

PART 1 - GENERAL- Foundation Walls and Shaft Enclosures 

1.1 RELATED DOCUMENTS 

1.1.1 Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

1.2.1 Section Includes: 
1.2.1.1 Mortar and grout. 
1.2.1.2 Steel reinforcing bars. 
1.2.1.3 Ties and anchors. 
1.2.1.4 Embedded flashing. 
1.2.1.5 Miscellaneous masonry accessories. 

1.3 DEFINITIONS 

1.3.1 CMU(s):  Concrete masonry unit(s). 

1.3.2 Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells. 

1.4 PERFORMANCE REQUIREMENTS 

1.4.1 Provide unit masonry that develops indicated net-area compressive strengths at 28 
days. 

1.4.1.1 Determine net-area compressive strength of masonry from average net-area 
compressive strengths of masonry units and mortar types (unit-strength 
method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

1.5 SUBMITTALS 

1.5.1 Product Data:  For each type of product indicated. 

1.5.2 Samples for Verification:  For each type and color of mortar to match existing 

1.6 QUALITY ASSURANCE 

1.6.1 Testing Agency Qualifications:  Qualified according to ASTM C 1093 for testing 
indicated. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

1.7.1 Store masonry units on elevated platforms in a dry location.  If units are not stored in 
an enclosed location, cover tops and sides of stacks with waterproof sheeting, 
securely tied.  If units become wet, do not install until they are dry. 

1.7.2 Store cementitious materials on elevated platforms, under cover, and in a dry 
location.  Do not use cementitious materials that have become damp. 

1.7.3 Store aggregates where grading and other required characteristics can be 
maintained and contamination avoided. 

1.7.4 Deliver preblended, dry mortar mix in moisture-resistant containers designed for use 
with dispensing silos.  Store preblended, dry mortar mix in delivery containers on 
elevated platforms, under cover, and in a dry location or in covered weatherproof 
dispensing silos. 

1.7.5 Store masonry accessories, including metal items, to prevent corrosion and 
accumulation of dirt and oil. 

PART 2 - PRODUCTS 

2.1 MASONRY UNITS, GENERAL 

2.1.1 Defective Units:  Referenced masonry unit standards may allow a certain percentage 
of units to contain chips, cracks, or other defects exceeding limits stated in the 
standard.  Do not use units where such defects will be exposed in the completed 
Work. 

2.1.2 Fire-Resistance Ratings:  Where indicated, provide units that comply with 
requirements for fire-resistance ratings indicated as determined by testing according 
to ASTM E 119, by equivalent masonry thickness, or by other means, as acceptable 
to authorities having jurisdiction. 

2.2 MORTAR AND GROUT MATERIALS 

2.2.1 Regional Materials:  Provide aggregate for mortar and grout that have been 
extracted, harvested, or recovered, as well as manufactured, within 500 miles of 
Project site. 

2.2.2 Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-
weather construction.  Provide natural color or white cement as required to produce 
mortar color indicated. 

2.2.3 Aggregate for Mortar:  ASTM C 144. 
2.2.3.1 For mortar that is exposed to view, use washed aggregate consisting of natural 

sand or crushed stone. 
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2.2.3.2 For joints less than 1/4 inch thick, use aggregate graded with 100 percent 
passing the No. 16 sieve. 

2.2.3.3 Colored-Mortar Aggregates:  Natural sand or crushed stone of color necessary 
to produce required mortar color. 

2.2.4 Aggregate for Grout:  ASTM C 404. 

2.2.5 Refractory Mortar Mix:  Ground fireclay or non-water-soluble, calcium aluminate, 
medium-duty refractory mortar that passes ASTM C 199 test; or an equivalent 
product acceptable to authorities having jurisdiction. 

2.2.6 Water:  Potable. 

2.3 REINFORCEMENT 

2.3.1 Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, 
Grade 60. 

2.3.2 Masonry Joint Reinforcement for Single-Wythe Masonry:  Either ladder or truss type 
with single pair of side rods. 

2.4 TIES AND ANCHORS 

2.4.1 Materials:  Provide ties and anchors specified in this article that are made from 
materials that comply with the following unless otherwise indicated. 

2.4.1.1 Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with 
ASTM A 153/A 153M, Class B-2 coating. 

2.4.2 Adjustable Masonry-Veneer Anchors: 
2.4.2.1 Contractor's Option:  Unless otherwise indicated 
2.4.2.2  
2.4.2.3 MISCELLANEOUS ANCHORS 

2.4.3 Anchor Bolts:  Headed or L-shaped steel bolts complying with ASTM A 307, 
Grade A; with ASTM A 563 hex nuts and, where indicated, flat washers; hot-dip 
galvanized to comply with ASTM A 153/A 153M, Class C; of dimensions indicated. 

2.5 EMBEDDED FLASHING MATERIALS 

2.5.1 Metal Flashing:  Provide metal flashing complying with SMACNA's "Architectural 
Sheet Metal Manual"" and as follows: 

2.5.1.1.1 Products:  Subject to compliance with requirements, available products 
that may be incorporated into the Work include, but are not limited to, the 
following: 

2.5.1.1.1.1 Cheney Flashing Company; Cheney Flashing (Dovetail) or Cheney 
3-Way Flashing (Sawtooth). 
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2.5.1.1.1.2 Keystone Flashing Company, Inc.; Keystone 3-Way Interlocking 
Thruwall Flashing. 

2.5.1.1.1.3 Sandell Manufacturing Co., Inc.; Mechanically Keyed Flashing. 
2.5.1.2 Fabricate through-wall flashing with drip edge unless otherwise indicated.  

Fabricate by extending flashing 1/2 inch out from wall, with outer edge bent 
down 30 degrees and hemmed. 

2.5.1.3 Metal Drip Edge:  Fabricate from stainless steel.  Extend at least 3 inches into 
wall and 1/2 inch out from wall, with outer edge bent down 30 degrees and 
hemmed. 

2.5.2 Application:  Unless otherwise indicated, use the following: 
2.5.2.1 Where flashing is indicated to receive counterflashing, use metal flashing. 
2.5.2.2 Where flashing is indicated to be turned down at or beyond the wall face, use 

metal flashing. 
2.5.2.3 Where flashing is partly exposed and is indicated to terminate at the wall face, 

use metal flashing with a drip edge with a sealant stop or flexible flashing with 
a metal drip edge or elastomeric thermoplastic flashing with drip edge or 
flexible flashing with a metal sealant stop. 

2.5.2.4 Where flashing is fully concealed, use metal flashing or flexible flashing. 

2.6 MORTAR AND GROUT MIXES 

2.6.1 General:  Do not use admixtures, including pigments, air-entraining agents, 
accelerators, retarders, water-repellent agents, antifreeze compounds, or other 
admixtures, unless otherwise indicated. 

2.6.1.1 Use Portland cement-lime masonry cement or mortar cement mortar unless 
otherwise indicated. 

2.6.2 Grout for Unit Masonry:  Comply with ASTM C 476. 
2.6.2.1 Use grout of type indicated or, if not otherwise indicated, of type (fine or 

coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for 
dimensions of grout spaces and pour height. 

2.6.2.2 Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 
for specified 28-day compressive strength indicated, but not less than 2000 psi. 

2.6.2.3 Provide grout with a slump of 8 to 11 inches as measured according to 
ASTM C 143/C 143M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

3.1.1 Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

3.1.1.1 Verify that foundations are within tolerances specified. 
3.1.1.2 Verify that reinforcing dowels are properly placed. 
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3.1.2 Before installation, examine rough-in and built-in construction for piping systems to 
verify actual locations of piping connections. 

3.1.3 Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

3.2.1 Leave openings for equipment to be installed before completing masonry.  After 
installing equipment, complete masonry to match the construction immediately 
adjacent to opening. 

3.2.2 Use full-size units without cutting if possible.  If cutting is required to provide a 
continuous pattern or to fit adjoining construction, cut units with motor-driven saws; 
provide clean, sharp, unchipped edges.  Allow units to dry before laying unless 
wetting of units is specified.  Install cut units with cut surfaces and, where possible, 
cut edges concealed. 

3.2.3 Select and arrange units for exposed unit masonry to produce a uniform blend of 
colors and textures. 

3.3 TOLERANCES 

3.3.1 Dimensions and Locations of Elements: 
3.3.1.1 For dimensions in cross section or elevation do not vary by more than plus 1/2 

inch or minus 1/4 inch. 
3.3.1.2 For location of elements in plan do not vary from that indicated by more than 

plus or minus 1/2 inch. 
3.3.1.3 For location of elements in elevation do not vary from that indicated by more 

than plus or minus 1/4 inch in a story height or 1/2 inch total. 

3.3.2 Lines and Levels: 
3.3.2.1 For bed joints and top surfaces of bearing walls do not vary from level by more 

than 1/4 inch in 10 feet, or 1/2 inch maximum. 
3.3.2.2 For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, 

do not vary from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 
1/2 inch maximum. 

3.3.2.3 For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 
10 feet, 3/8 inch in 20 feet, or 1/2 inch maximum. 

3.3.2.4 For conspicuous vertical lines, such as external corners, door jambs, reveals, 
and expansion and control joints, do not vary from plumb by more than 1/8 inch 
in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum. 

3.3.2.5 For lines and surfaces do not vary from straight by more than 1/4 inch in 10 
feet, 3/8 inch in 20 feet, or 1/2 inch maximum. 

3.3.2.6 For vertical alignment of exposed head joints, do not vary from plumb by more 
than 1/4 inch in 10 feet, or 1/2 inch maximum. 

3.3.3 Joints: 
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3.3.3.1 For bed joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch, with a maximum thickness limited to 1/2 inch. 

3.3.3.2 For exposed bed joints, do not vary from bed-joint thickness of adjacent 
courses by more than 1/8 inch. 

3.3.3.3 For head and collar joints, do not vary from thickness indicated by more than 
plus 3/8 inch or minus 1/4 inch. 

3.3.3.4 For exposed head joints, do not vary from thickness indicated by more than 
plus or minus 1/8 inch.  Do not vary from adjacent bed-joint and head-joint 
thicknesses by more than 1/8 inch. 

3.3.3.5 For exposed bed joints and head joints of stacked bond, do not vary from a 
straight line by more than 1/16 inch from one masonry unit to the next. 

3.4 LAYING MASONRY WALLS 

3.4.1 Lay out walls in advance for accurate spacing of surface bond patterns with uniform 
joint thicknesses and for accurate location of openings, movement-type joints, 
returns, and offsets.  Avoid using less-than-half-size units, particularly at corners, 
jambs, and, where possible, at other locations. 

3.4.2 Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed 
masonry in running bond; do not use units with less than nominal 4-inch horizontal 
face dimensions at corners or jambs. 

3.4.3 Lay concealed masonry with all units in a wythe in running bond or bonded by 
lapping not less than 4-inches.  Bond and interlock each course of each wythe at 
corners.  Do not use units with less than nominal 4-inch horizontal face dimensions 
at corners or jambs. 

3.4.4 Stopping and Resuming Work:  Stop work by racking back units in each course from 
those in course below; do not tooth.  When resuming work, clean masonry surfaces 
that are to receive mortar, remove loose masonry units and mortar, and wet brick if 
required before laying fresh masonry. 

3.4.5 Fill space between steel frames and masonry solidly with mortar unless otherwise 
indicated. 

3.4.6 Where built-in items are to be embedded in cores of hollow masonry units, place a 
layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or 
grout into core. 

3.4.7 Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, 
posts, and similar items unless otherwise indicated. 

3.4.7.1 Install compressible filler in joint between top of partition and underside of 
structure above. 

3.4.7.2 Fasten partition top anchors to structure above and build into top of partition.  
Grout cells of CMUs solidly around plastic tubes of anchors and push tubes 
down into grout to provide 1/2-inch clearance between end of anchor rod and 
end of tube.  Space anchors 48 inches o.c. unless otherwise indicated. 
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3.5 MORTAR BEDDING AND JOINTING 

3.5.1 Lay hollow CMUs as follows: 
3.5.1.1 With face shells fully bedded in mortar and with head joints of depth equal to 

bed joints. 
3.5.1.2 With webs fully bedded in mortar in all courses of piers, columns, and pilasters. 
3.5.1.3 With webs fully bedded in mortar in grouted masonry, including starting course 

on footings. 
3.5.1.4 With entire units, including areas under cells, fully bedded in mortar at starting 

course on footings where cells are not grouted. 
3.5.1.5 Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly 

with clear water. 
3.5.1.6 Wet joint surfaces thoroughly before applying mortar. 

3.5.2 Tool exposed joints slightly concave when thumbprint hard, using a jointer larger 
than joint thickness unless otherwise indicated. 

3.6 MASONRY JOINT REINFORCEMENT 

3.6.1 General:  Install entire length of longitudinal side rods in mortar with a minimum 
cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere.  Lap reinforcement a 
minimum of 6 inches. 

3.6.1.1 Space reinforcement not more than 16 inches o.c. 

3.6.2 Interrupt joint reinforcement at control and expansion joints unless otherwise 
indicated. 

3.6.3 Provide continuity at corners by using prefabricated L-shaped units. 

3.6.4 Cut and bend reinforcing units as directed by manufacturer for continuity at corners, 
returns, offsets, column fireproofing, pipe enclosures, and other special conditions. 

3.7 LINTELS 

3.7.1 Provide masonry lintels where shown and where openings of more than 12 inches 
for brick-size units and 24 inches for block-size units are shown without structural 
steel or other supporting lintels. 

3.7.2 Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 

3.8 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS 

3.8.1 Install flashing as follows unless otherwise indicated: 
3.8.1.1 Prepare masonry surfaces so they are smooth and free from projections that 

could puncture flashing.  Where flashing is within mortar joint, place through-
wall flashing on sloping bed of mortar and cover with mortar.  Before covering 
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with mortar, seal penetrations in flashing with adhesive, sealant, or tape as 
recommended by flashing manufacturer. 

3.8.1.2 At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry 
at each end.  At heads and sills, extend flashing 6 inches at ends and turn up 
not less than 2 inches to form end dams. 

3.8.1.3 Install metal drip edges beneath flexible flashing at exterior face of wall.  Stop 
flexible flashing 1/2 inch back from outside face of wall and adhere flexible 
flashing to top of metal drip edge. 

3.8.2 Install single-wythe CMU flashing system in bed joints of CMU walls where indicated 
to comply with manufacturer's written instructions.  Install CMU cell pans with 
upturned edges located below face shells and webs of CMUs above and with weep 
spouts aligned with face of wall.  Install CMU web covers so that they cover upturned 
edges of CMU cell pans at CMU webs and extend from face shell to face shell. 

3.9 FIELD QUALITY CONTROL 

3.9.1 Inspections:  Level 1 special inspections according to the "International Building 
Code." 

3.9.1.1 Place grout only after inspectors have verified compliance of grout spaces and 
of grades, sizes, and locations of reinforcement. 

3.10 REPAIRING, POINTING, AND CLEANING 

3.10.1 Remove and replace masonry units that are loose, chipped, broken, stained, or 
otherwise damaged or that do not match adjoining units.  Install new units to match 
adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement. 

3.10.2 Pointing:  During the tooling of joints, enlarge voids and holes, except weep 
holes, and completely fill with mortar.  Point up joints, including corners, openings, 
and adjacent construction, to provide a neat, uniform appearance.  Prepare joints for 
sealant application, where indicated. 

3.11 MASONRY WASTE DISPOSAL 

3.11.1 Salvageable Materials:  Unless otherwise indicated, excess masonry materials 
are Contractor's property.  At completion of unit masonry work, remove from Project 
site. 

3.11.2 Excess Masonry Waste:  Remove excess clean masonry waste that cannot be 
used as fill, as described above, and other masonry waste, and legally dispose of off 
Owner's property. 

END OF SECTION 04 2001 
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SECTION 05 1200 - STRUCTURAL STEEL

PART 1 - GENERAL

1.1 WORK INCLUDED

A. The extent of structural steel work is shown on the drawings, including schedules, notes
and details to show size and location of members, typical connections and type of steel.

B. Approval by the Owner or his representative of shop drawings prepared by the fabricator
indicates the fabricator has correctly interpreted the contract requirements.  Approval
does not relieve the fabricator of the responsibility for accuracy of detailed dimensions on
shop drawings nor the general fit-up of parts to be assembled in the field.

1.2 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Related Work:

Miscellaneous Metal
Steel Joists

1.3 SUMMARY

A. This Section includes fabrication and erection of structural steel work, as shown on
drawings including schedules, notes, and details showing size and location of members,
typical connections, and types of steel required.

B. Structural steel is that work defined in American Institute of Steel Construction (AISC)
"Code of Standard Practice" and as otherwise shown on drawings.

C. Miscellaneous Metal Fabrications are specified elsewhere in Division 5.

D. Refer to Division 3 for anchor rod installation in concrete, Division 4 for anchor rod
installation in masonry.

1.4 SUBMITTALS

A. General:  Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

STRUCTURAL STEEL 05 1200 - 1
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B. Product data or manufacturer's specifications and installation instructions for following
products.  Include laboratory test reports and other data to show compliance with
specifications (including specified standards).
1. Structural steel (each type), including certified copies of mill reports covering

chemical and physical properties.
2. High-strength bolts (each type), including nuts and washers.
3. Unfinished bolts and nuts.
4. Structural steel primer paint.
5. Shrinkage-resistant grout.

C. Shop drawings prepared under supervision of a licensed Structural Engineer, including
complete details and schedules for fabrication and assembly of structural steel members,
procedures, and diagrams.
1. Include details of cuts, connections, camber, holes, and other pertinent data. 

Indicate welds by standard AWS symbols and show size, length, and type of each
weld.

2. Provide setting drawings, templates, and directions for installation of anchor bolts
and other anchorages to be installed as work of other sections.

3. Submit shop drawings including complete details and schedule for fabrication and
shop assembly of members, and details, schedules, procedures and diagrams,
showing the sequence of erection.

4. Contractor shall check, approve and stamp all shop drawings prior to submittals to
Architect.

5. The shop drawings shall be reviewed by Architect prior to fabrication.  Architect’s
review is for design only.  Contractor is responsible for dimensions, quantities, and
coordination with other trades.  Engineer’s review and acceptance of shop drawings
is subject to all contract requirements and does not authorize any changes involving
additional cost to Owner.

6. Include details of cuts, connections, splices, camber and holes.  Indicate welds by
standard AWS symbols, and show size, length and type of each weld.

7. Provide setting drawings, templates, and directions for the installation of anchor
bolts and anchorages to be installed by others.

8. Shop drawings shall be made to conform to the design drawings.  Contract
drawings shall take precedence over Shop Drawings.

9. Shop drawings that include elements designed by the fabricator shall be signed and
sealed by a professional engineer licensed in the State of Georgia.

D. Test reports conducted on shop- and field-bolted and welded connections.  Include data
on type(s) of tests conducted and test results.

E. For each approved fabricator that is exempt from special inspections of shop fabrications
and implementation procedures in accordance with Section 1704.2.5.1 of IBC 2018, the
Contractor shall submit “Fabricator’s Certificate of Compliance”.  Contractor shall also
provide copies of fabricator’s certification or building code evaluation services report and
fabricator’s quality control manual.

STRUCTURAL STEEL 05 1200 - 2
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1.5 QUALITY ASSURANCE

A. Codes and Standards:  
1. Comply with provisions of following, except as otherwise indicated:
2. American Institute of Steel Construction (AISC) "Code of Standard Practice for

Steel Buildings and Bridges."
3. AISC "Specifications for Structural Steel Buildings," including "Commentary."
4. AISC "Specification for Structural Joints using High-Strength Bolts”.
5. American Welding Society (AWS) D1.1 "Structural Welding Code - Steel."
6. ASTM A6 "General Requirements for Delivery of Rolled Steel Plates, Shapes, Sheet

Piling and Bars for Structural Use."

B. Fabrication and Erection Qualifications:
1. Fabricator and erector must have a minimum of five years experience with a proven

record of satisfactory work.
2. Fabricator and erector must have had work of similar type of construction to be

considered as “satisfactory work”.
3. Fabricators must meet requirements set forth in Section 1704.2.5 of IBC 2018

except Fabricators who are exempt based on participation in the AISC Quality
Certification Program and are designated an AISC-Certified Plant, Category Sbd.

4. The Architect shall be the sole judge as to whether the fabricator and erector
satisfactorily meets these requirements.

5. “Steel Fabricator” and “Steel Erector” shall be an organized steel company engaged
in this type of work.

6. If any fabricator or steel erector is doubtful as to whether he meets these
requirements, he may submit information to the Architect at least 10 days before the
bid opening in order to qualify.

C. Qualifications for Welding Work:  
1. Qualify welding procedures and welding operators in accordance with AWS

"Qualification" requirements.
2. Provide certification that welders to be employed in work have satisfactorily passed

AWS qualification tests within the previous 12 months.
3. If recertification of welders is required, retesting will be Contractor's responsibility

and shall be at no cost to the Owner.

D. Source Quality Control:
1. Materials and fabrication procedures are subject to inspection and tests in the mill,

shop and field, conducted by a qualified inspection agency.  Such inspections and
tests will not relieve the Contractor of responsibility for providing materials and
fabrication procedures in compliance with specified requirements.

2. Remove and replace materials or fabricated components which do not comply.
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E. Design of Members and Connections:
1. All details are typical; similar details apply to similar conditions, unless otherwise

indicated on the drawings.  Verify dimensions at the site without causing delay in the
work.

2. Notify the Architect whenever design of members and connections for any portion
of the structures is not indicated on the drawings or specified herein.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to site at such intervals to ensure uninterrupted progress of work.

B. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place
concrete or masonry, in ample time to not to delay work.

C. Store materials to permit easy access for inspection and identification.  Keep steel
members off ground by using pallets, platforms, or other supports.  Protect steel
members and packaged materials from erosion and deterioration.  If bolts and nuts
become dry or rusty, clean and relubricate before use.

D. Do not store materials on structure in a manner that might cause distortion or damage to
members or supporting structures.  Repair or replace damaged materials or structures
as directed.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Metal Surfaces, General:  For fabrication of work that will be exposed to view, use only
materials that are smooth and free of surface blemishes including pitting, rust and scale
seam marks, roller marks, rolled trade names, and roughness.  Remove such blemishes
by grinding, or by welding and grinding, prior to cleaning, treating, and applying surface
finishes.

B. Structural Steel Wide Flange Shapes: ASTM A992 Grade 50.

C. Other Structural Steel Shapes, Plates, and Bars:  ASTM A36.

D. Cold-Formed Steel Tubing:  ASTM A500, Grade C, Grade 50.

E. Steel Castings:  ASTM A27, Grade 65-35, medium-strength carbon steel.

F. Anchor Rods:  ASTM F1554, headed type, grade 36, unless otherwise indicated.

G. Unfinished Threaded Fasteners:  
1. ASTM A 307, Grade A, regular low-carbon steel bolts and nuts.
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2. Provide either hexagonal or square heads and nuts, except use only hexagonal
units for exposed connections.

H. High-Strength Threaded Fasteners:  
1. Heavy hexagon structural bolts, heavy hexagon nuts, and hardened washers, as

follows:
2. ASTM F3125 “Standard Specification for High Strength Structural Bolts and

Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150
ksi Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 Mpa
Minimum Tensile Strength”.

3. Where indicated as galvanized, provide units that are zinc coated, either
mechanically deposited complying with ASTM B 695, Class 50, or hot-dip
galvanized complying with ASTM A 153.

4. Twist-off type tension-control bolt assemblies complying with ASTM F1852.

I. Electrodes for Welding:  Comply with AWS Code.

J. Structural Steel Primer Paint:  SSPC - Paint 11.

K. Non-metallic Shrinkage-Resistant Grout:  
1. Premixed, non-metallic, non-corrosive, non-staining product containing selected

silica sands, Portland cement, shrinkage compensating agents, plasticizing and
water-reducing agents, complying with CE-CRD-C621.

2.2 FABRICATION

A. Shop Fabrication and Assembly:  
1. Fabricate and assemble structural assemblies in shop to greatest extent possible. 

Fabricate items of structural steel in accordance with AISC Specifications and as
indicated on final shop drawings.  Provide parabolic camber in structural members
where indicated.

2. Properly mark and match-mark materials for field assembly.  Fabricate for delivery
sequence that will expedite erection and minimize field handling of materials.

B. Connections:  
1. Weld or bolt shop connections, as indicated.
2. Provide high-strength threaded fasteners for all principal bolted connections, except

unfinished bolts may be used for temporary bracing to facilitate erection.  Bolts
through 4" wide beam flanges shall be 5/8" diameter.  Other bolts shall be 3/4"
diameter.

3. Unless indicated or detailed otherwise on plans, all connections shall be detailed
and designed by the fabricator under the direct supervision of a Professional
Engineer, registered in the State of Georgia.  Connections shall be designed as
unrestrained flexible connections described as simple connections under Section
B3 of the AISC Specifications for Structural Steel Buildings.
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4. Except where otherwise detailed or specified on the contract drawings, all framed
connections shall be detailed and designed by the fabricator in accordance with Part
9 of the AISC Manual of Steel Construction.  Framed beam connections shall be
capable of transmitting a minimum of fifty percent of total capacity of beam
determined from the tables in Part 3 of AISC Manual of Steel Construction for shape
and span unless otherwise noted on the drawings.

5. Design calculations for the connections designed by the contractor shall be
submitted for the files of the architect.  Calculations shall bear the seal of a
Professional Engineer registered in the State of Georgia.  Shop drawings containing
connections for which calculations have not been received will be returned
unchecked as incomplete submittals.

6. Connections shall be detailed and designed with provisions for eccentricities. 
Minimum connection capacity to be 10 kips unless otherwise noted on the drawings.

C. Bolt field connections, except where welded connections or other connections are
indicated.
1. Provide high-strength threaded fasteners for all bolted connections.
2. Provide unfinished threaded fasteners for only bolted connections of secondary

framing members to primary members (including purlins, girts, and other framing
members taking only nominal stresses) and for temporary bracing to facilitate
erection.

3. All bolted connections shall be pretensioned.

D. High-Strength Bolted Construction:  
1. Install high-strength threaded fasteners in accordance with Research Council on

Structural Connections "Standard Specification for High Strength Structural Bolts
and Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and
150 ksi Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 Mpa
Minimum Tensile Strength".

2. All bolts shall have a hardened washer under the turning element.
3. Installation of direct tension indicator bolt systems shall be in accordance with

manufacturer’s instructions.
4. To the extent possible, all bolted connections shall be made with twist-off type bolts

unless field clearances prohibit such bolting.

E. Welded Construction:  Comply with AWS Code for procedures, appearance and quality
of welds, and methods used in correcting welding work.

F. Assemble and weld built-up sections by methods that will produce true alignment of axes
without warp.

G. Expansion Joints:  Provide expansion joints in steel shelf angles when part of structural
steel frame; locate at vertical brick expansion joints as indicated on drawings.
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H. Cooperation with Other Trades:
1. Provide holes for securing other work to structural steel framing, and for the

passage of other work through steel framing members, as shown on the final shop
drawings.  Provide threaded nut welded to framing, and other specialty items as
shown to receive other work.

2. Cut, drill or punch holes perpendicular to metal surfaces.  Do not flame cut holes or
enlarge holes by burning.  Drill holes in bearing plates.

3. All loose plates, bolts and inserts between the structural steel and work of other
trades are to be furnished by the fabricator and set by other trades.

4. All loose lintels to be furnished by the fabricator and set by other trades.

2.3 SHOP PAINTING

A. General:  
1. Shop-paint structural steel, except those members or portions of members to be

embedded in concrete or mortar.  Paint embedded steel that is partially exposed on
exposed portions and initial 2 inches of embedded areas only.

2. Do not paint surfaces to be welded or high-strength bolted with friction-type
connections.

3. Do not paint surfaces scheduled to receive sprayed-on fireproofing.
4. Do not paint steel scheduled to be hot-dipped galvanized.
5. Apply 2 coats of paint to surfaces that are inaccessible after assembly or erection. 

Change color of second coat to distinguish it from first.

B. Surface Preparation:  After inspection and before shipping, clean steelwork to be painted. 
Remove loose rust, loose mill scale, and spatter, slag, or flux deposits.  Clean steel in
accordance with Steel Structures Painting Council (SSPC) as follows:
1. SP-1 "Solvent Cleaning."
2. SP-2 "Hand-Tool Cleaning."
3. SP-3 "Power-Tool Cleaning."
4. SP-6 "Commercial Blast Cleaning."
5. SP-7 "Brush-Off Blast Cleaning."

C. Painting:  Immediately after surface preparation, apply structural steel primer paint in
accordance with manufacturer's instructions and at a rate to provide dry film thickness of
not less than 2.0 mils.  Use painting methods that result in full coverage of joints, corners,
edges, and exposed surfaces.

D. Painting:  Provide a two-coat, shop-applied paint system complying with Steel Structures
Painting Council (SSPC) Paint System Guide No. 7.00.

2.4 SOURCE QUALITY CONTROL

A. General:  
1. Materials and fabrication procedures are subject to inspection and tests in mill,

shop, and field, conducted by a qualified inspection agency.  Testing agency will
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perform at least one shop inspection at the start of fabrication to verify the
fabricators quality assurance and quality control procedures, and qualification for
exemption from shop inspections required by IBC 2018 Chapter 17.  Such
inspections and tests will not relieve Contractor of responsibility for providing
materials and fabrication procedures in compliance with specified requirements.

2. Promptly remove and replace materials or fabricated components that do not
comply.

B. Design of Members and Connections:  
1. Details shown are typical; similar details apply to similar conditions, unless

otherwise indicated.  Verify dimensions at site whenever possible without causing
delay in the work.

2. Promptly notify Architect whenever design of members and connections for any
portion of structure are not clearly indicated.

PART 3 - EXECUTION

3.1 ERECTION

A. General:
1. Comply with AISC Specifications, AISC Code of Standard Practice, OSHA

requirements, and as herein specified.
2. All steel framing shall be considered non-self-supporting steel frames as defined by

Article 7.9.3 of the AISC Code of Standard Practice dated September 1, 1986.
3. Contractor shall provide all necessary temporary support until required connections

or other interacting elements are complete, including all diaphragms, horizontal
bracing, moment frames, braced frames, and shear walls.

B. Temporary Shoring and Bracing:  Provide temporary shoring and bracing members with
connections of sufficient strength to bear imposed loads.  Remove temporary members
and connections when permanent members are in place and final connections are made. 
Provide temporary guy lines to achieve proper alignment of structures as erection
proceeds.

C. Temporary Planking:  Provide temporary planking and working platforms as necessary
to effectively complete work.

D. Setting Base Plates and Bearing Plates:  
1. Clean concrete and masonry bearing surfaces of bond-reducing materials and

roughen to improve bond to surfaces.  Clean bottom surface of base and bearing
plates.

2. Set loose and attached base plates and bearing plates for structural members on
wedges or other adjusting devices.

3. Tighten anchor bolts after supported members have been positioned and plumbed. 
Do not remove wedges or shims, but if protruding, cut off flush with edge of base
or bearing plate prior to packing with grout.
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4. Pack grout solidly between bearing surfaces and bases or plates to ensure that no
voids remain.  Finish exposed surfaces, protect installed materials, and allow to
cure.

5. For proprietary grout materials, comply with manufacturer's instructions.

E. Field Assembly:  
1. Set structural frames accurately to lines and elevations indicated.  Align and adjust

various members forming part of complete frame or structure before permanently
fastening.  Clean bearing surfaces and other surfaces that will be in permanent
contact before assembly.  Perform necessary adjustments to compensate for
discrepancies in elevations and alignment.

2. Level and plumb individual members of structure within specified AISC tolerances.
3. Splice members only where indicated and accepted on shop drawings.

F. Erection Bolts:  
1. On exposed welded construction, remove erection bolts, fill holes with plug welds,

and grind smooth at exposed surfaces.
2. Comply with AISC Specifications for bearing, adequacy of temporary connections,

alignment, and removal of paint on surfaces adjacent to field welds.
3. Do not enlarge unfair holes in members by burning or by using drift pins, except in

secondary bracing members.  Ream holes that must be enlarged to admit bolts.

G. Gas Cutting:  Do not use gas cutting torches in field for correcting fabrication errors in
primary structural framing.  Cutting will be permitted only on secondary members that are
not under stress, as acceptable to Architect.  Finish gas-cut sections equal to a sheared
appearance when permitted.

H. Touch-Up Painting:  
1. Immediately after erection, clean field welds, bolted connections, and abraded areas

of shop paint.  Apply paint to exposed areas using same material as used for shop
painting.

2. Apply by brush or spray to provide minimum dry film thickness of 2.0 mils.

3.2 QUALITY CONTROL

A. Engage an independent testing and inspection agency to inspect high-strength bolted
connections and welded connections and to perform tests and prepare test reports.

B. Testing agency shall conduct and interpret tests, state in each report whether test
specimens comply with requirements, and specifically state any deviations therefrom.

C. Provide access for testing agency to places where structural steel work is being
fabricated or produced so that required inspection and testing can be accomplished.

D. Testing agency may inspect structural steel at plant before shipment.
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E. Correct deficiencies in structural steel work that inspections and laboratory test reports
have indicated to be not in compliance with requirements.  Perform additional tests, at
Contractor's expense, as necessary to reconfirm any non-compliance of original work and
to show compliance of corrected work.

F. Shop-Bolted Connections:  
1. Inspect or test in accordance with AISC specifications.

G. Shop Welding:  Inspect and test during fabrication of structural steel assemblies, as
follows:
1. Certify welders and conduct inspections and tests as required.  Record types and

locations of defects found in work.  Record work required and performed to correct
deficiencies.

2. Perform visual inspection of all welds.
3. Perform tests of tension and moment resisting welds using one of the following

procedures:
a. Liquid Penetrant Inspection:  ASTM E 165.
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on

finished weld.  Cracks or zones of incomplete fusion or penetration not
acceptable.

c. Radiographic Inspection:  ASTM E 94; minimum quality level "2-2T."
d. Ultrasonic Inspection:  ASTM E 164.

H. Field-Bolted Connections:  
1. Inspect in accordance with AISC specifications.

I. Field Welding:  Inspect and test during erection of structural steel as follows:
1. Certify welders and conduct inspections and tests as required.  Record types and

locations of defects found in work.  Record work required and performed to correct
deficiencies.

2. Perform visual inspection of all welds.
3. Perform tests of tension and moment resisting welds using one of the following

procedures:
a. Liquid Penetrant Inspection:  ASTM E 165.
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on

finished weld.  Cracks or zones of incomplete fusion or penetration not
acceptable.

c. Radiographic Inspection:  ASTM E 94; minimum quality level "2-2T."
d. Ultrasonic Inspection:  ASTM E 164.

END OF SECTION 05 1200
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SECTION 05 3100 - STEEL DECK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes steel deck units for roof applications.

1.3 SUBMITTALS

A. General:  Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.
1. Product data including manufacturer's specifications and installation instructions for

each type of decking and accessories.
a. Provide test data for mechanical fasteners used in lieu of welding for fastening

deck to supporting structures.
2. Shop drawings showing layout and types of deck units, anchorage details, and

conditions requiring closure strips, supplementary framing, sump pans, cant strips,
cut openings, special jointing, and other accessories.

1.4 QUALITY ASSURANCE

A. Codes and Standards:  Comply with provisions of the following codes and standards,
except as otherwise indicated:
1. American Iron and Steel Institute (AISI), "Specification for the Design of Cold-

Formed Steel Structural Members."
2. American Welding Society (AWS), D1.3 "Structural Welding Code - Sheet Steel."
3. Steel Deck Institute (SDI), "Design Manual for Composite Decks, Form Decks and

Roof Decks."

B. Qualification of Field Welding:  Use qualified welding processes and welding operators
in accordance with "Welder Qualification" procedures of AWS.
1. Welded decking in place is subject to inspection and testing. Owner will bear

expense of removing and replacing portions of decking for testing purposes if welds
are found to be satisfactory.  Remove work found to be defective and replace with
new acceptable work.

C. FM Listing:  Provide steel roof deck units that have been evaluated by Factory Mutual
System and are listed in "Factory Mutual Approval Guide" for "Class I" fire-rated
construction.

STEEL DECK 05 3100 - 1
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PART 2 - PRODUCTS

2.1 MATERIALS

A. Steel for Painted Metal Deck Units:  ASTM A 611, grade as required to comply with SDI
specifications.

B. Steel for Galvanized Metal Deck Units:  ASTM A 653, grade as required to comply with
SDI specifications.

C. Miscellaneous Steel Shapes:  ASTM A 36.

D. Sheet Metal Accessories:  ASTM A 526, commercial quality, galvanized.

E. Galvanizing:  ASTM A 525, G90.

F. Galvanizing Repair:  Where galvanized surfaces are damaged, prepare surfaces and
repair in accordance with procedures specified in ASTM A 780.

G. Paint:  Manufacturer's baked-on, rust-inhibitive paint, for application to metal surfaces that
have been chemically cleaned and phosphate chemical treated.

H. Flexible Closure Strips:  Manufacturer's standard vulcanized, closed-cell, synthetic rubber.

I. Acoustic Sound Barrier Closures:  Manufacturer's standard mineral fiber closures.

2.2 FABRICATION

A. General:  Form deck units in lengths to span three or more supports, with flush,
telescoped, or nested 2-inch laps at ends and interlocking or nested side laps, of metal
thickness, depth, and width as indicated.

B. Roof Deck Units:  Provide deck configurations that comply with SDI "Specifications and
Commentary for Steel Roof Deck."  Unless noted otherwise, deck shall be 1 ½" x 22
gauge galvanized (G90) SD, Type B wide rib decking.

C. Roof Sump Pans:  Fabricate from single piece of 0.071-inch min. (14 gage) galvanized
sheet steel with level bottoms and sloping sides to direct water flow to drain. Provide
sump pans of adequate size to receive roof drains and with bearing flanges not less than
3 inches wide.  Recess pans not less than 1-1/2 inches below roof deck surface unless
otherwise shown or required by deck configuration.  Holes for drains will be cut in the field
by others.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. General:  Install deck units and accessories in accordance with manufacturer's
recommendations, shop drawings, and as specified herein.

B. Place deck units on supporting steel framework and adjust to final position with ends
accurately aligned and bearing on supporting members before being permanently
fastened.  Do not stretch or contract side lap interlocks.

C. Align deck units for entire length of run of cells and with close alignment between cells
at ends of abutting units.

D. Place deck units flat and square, secured to adjacent framing without warp or deflection.

E. Do not place deck units on concrete supporting structure until concrete has cured and is
dry.

F. Coordinate and cooperate with structural steel erector in locating decking bundles to
prevent overloading of structural members.

G. Fastening Deck Units:
1. Tack weld or use self-tapping No. 8 or larger machine screws at 4 feet o.c. for

fastening end closures.
2. Fasten roof deck units to steel supporting members by not less than 5/8-inch-

diameter puddle welds or elongated welds of equal strength, spaced not more than
12 inches at every support, and at 6" at perimeter of roof and mechanical openings. 
In addition, secure deck to each supporting member in ribs where side laps occur.

3. Comply with AWS requirements and procedures for manual shielded metal arc
welding, appearance and quality of welds, and methods used in correcting welding
work.
a. Use welding washers where recommended by deck manufacturer.

4. Mechanical fasteners, either powder-actuated or pneumatically driven, may be used
in lieu of welding. Locate mechanical fasteners and install in accordance with deck
manufacturer's instructions.

5. Uplift Loading:  Install and anchor roof deck units to resist gross uplift loading as
indicated on drawings.
a. Keep the interiors of cells that will be used as raceways free of welds having

sharp points or edges.

H. Cutting and Fitting:  Cut and neatly fit deck units and accessories around other work
projecting through or adjacent to the decking, as shown.

I. Reinforcement at Openings:  Provide additional metal reinforcement and closure pieces
as required for strength, continuity of decking, and support of other work shown.
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J. Roof Sump Pans:  Place over openings provided in roof decking and weld to top decking
surface.  Space welds not more than 12 inches o.c. with at least one weld at each corner.

K. Closure Strips:  
1. Provide metal closure strips at open uncovered ends and edges of roof decking and

in voids between decking and other construction.  Weld into position to provide a
complete decking installation.

2. Provide flexible closure strips instead of metal closures, at Contractor's option,
wherever their use will ensure complete closure.  Install with adhesive in
accordance with manufacturer's instructions.

L. Touch-Up Painting:  After decking installation, wire brush, clean, and paint scarred areas,
welds, and rust spots on top and bottom surfaces of decking units and supporting steel
members.
1. Touch-up galvanized surfaces with galvanizing repair paint applied in accordance

with manufacturer's instructions.
2. Touch-up painted surfaces with same type of shop paint used on adjacent surfaces.

M. In areas where shop-painted surfaces are to be exposed, apply touch-up paint to blend
into adjacent surfaces.

N. Touch-Up Painting:  Cleaning and touch-up painting of field welds, abraded areas, and
rust spots, as required after erection and before proceeding with field painting, is included
in Division 9 under "Painting."

END OF SECTION 05 3100
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SECTION 054000 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Non-Loadbearing Exterior Wall Framing 
2. Soffit framing. 
3. Shear Wall Strap Bracing Framing 

B. Related Requirements: 
1. Section 092216 "Non-Load-Bearing Steel Framing" for interior non-load-bearing, metal-

stud framing and ceiling-suspension assemblies. 

1.2 PRECONSTRUCTION MEETINGS 

A. Preconstruction Conference:  Conduct conference at Project site. 

1.3 SUBMITTALS 

A. Product Data:  For each type of cold-formed steel framing product and accessory. 

B. Shop Drawings: 
1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; 

fabrication; and fastening and anchorage details, including mechanical fasteners. 
2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 

bracing, bridging, splices, accessories, connection details, and attachment to adjoining 
work. 

3. Shop drawings shall be stamped by a professional engineer registered in the jurisdiction 
of the project. 

4. Provide panel drawings created from the BIM model including layout, spacing sizes, 
thicknesses, types, and quantities of cold-formed steel framing including all studs, 
tracks, joists, trusses, bridging, and connectors. 

C. Delegated-Design by Specialty Structural Engineer (SSE). The design professional, individual or 
organization having responsibility for the design of the specialty items. This responsibility shall 
be in accordance with the state’s statues and regulations governing the professional 
registration and certification of architects or engineers. 
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1.4 QUALITY ASSURANCE 

A. Qualification Data:  For testing agency. 

B. Welding certificates. 

C. Product Test Reports:  For each listed product, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 
1. Steel sheet. 
2. Expansion anchors. 
3. Power-actuated anchors. 
4. Mechanical fasteners. 
5. Vertical deflection clips. 
6. Horizontal drift deflection clips 
7. Miscellaneous structural clips and accessories. 

D. Research Reports:  For non-standard cold-formed steel framing, submit evaluation reports 
certified under an independent third-party inspection program administered by an agency 
accredited by IAS to ICC-ES AC98, IAS Accreditation Criteria for Inspection Agencies. 

E. Provide certification of code compliance with the “Code Compliance Certification Program” 
implemented by the Steel Framing Industry Association (SFIA). 

F. Welding Qualifications:  Qualify procedures and personnel according to the following: 
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

G. Comply with AISI S230 "Standard for Cold-Formed Steel Framing - Prescriptive Method for One 
and Two Family Dwellings." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect cold-formed steel framing from corrosion, moisture staining, deformation, and other 
damage during delivery, storage, and handling. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Provide cold-formed steel framing products by The Steel Network, Inc. (TSN) 
(https://www.steelnetwork.com); or comparable products by one of the Steel Framing 
Industry Association Members in good standing. 

https://www.steelnetwork.com/
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2.2 PERFORMANCE REQUIREMENT 

A. Delegated Design:  Engage a qualified Specialty Structural Engineer to design cold-formed steel 
framing. 

B. Structural Performance:  Provide cold-formed steel framing capable of withstanding design 
loads within limits and under conditions indicated. 
1. Design Loads:  As indicated. 
2. Deflection Limits:  Design framing systems to withstand design loads without horizontal 

and vertical deflections greater than those assigned to the indicated exterior wall 
systems, and including finish material. 

3. Design framing systems to provide for movement of framing members located outside 
the insulated building envelope without damage or overstressing, sheathing failure, 
connection failure, undue strain on fasteners and anchors, or other detrimental effects 
when subject to a maximum ambient temperature change of 120 deg F. 

4. Design framing system to maintain clearances at openings, to allow for construction 
tolerances, and to accommodate live load deflection of primary building structure as 
determined by the exterior wall system. 

5. Design exterior non-load-bearing wall framing to accommodate horizontal deflection 
without regard for contribution of sheathing materials. 

C. Cold-Formed Steel Framing Design Standards: 

1. Floor and Roof Systems:  AISI S210. 
2. Wall Studs:  AISI S211. 
3. Headers:  AISI S212. 
4. Lateral Design:  AISI S213. 
5. Truss Design:  AISI S214. 

D. AISI Specifications and Standards:  Unless more stringent requirements are indicated, comply 
with AISI S100 and AISI S200. 

E. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency. 

2.3 COLD-FORMED STEEL FRAMING, GENERAL 

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 25 percent. 

B. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and 
coating weight as follows: 
1. Grade:  As required by structural performance. 
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2. Coating:  As determined by project location and climate conditions. 

2.4 SHEAR WALL STRAP BRACING FRAMING 

A. Steel Chords:  StiffWall® Columns by The Steel Network, Inc., or equivalent engineered X-
bracing shear wall system, of height, width, number of stud pieces, boot end connection, 
punched, with stiffened flanges, with minimum base metal thickness, flange width and section 
properties required to meet design requirements. 

B. Steel Straps:  Manufacturer's standard Steel straps, of length, width and thickness indicated, 
with section properties required to meet design requirements. 

C. Steel Strap Tensioning: TightStrap® steel strap tensioning tool, by The Steel Network, Inc. or 
equivalent. 

2.5 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Curtain Wall Stud designated by a “C” nomenclature by The Steel Network, Inc., 
or equivalent of web depths indicated, punched, with double stiffened flanges, with minimum 
base metal thickness, flange width and section properties required to meet design 
requirements. 

B. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, with minimum base metal thickness, flange width and section 
properties required to meet design requirements. 

C. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with straight flanges, and matching properties of steel studs. 

D. Steel Box or Back-to-Back Headers: JamStud® by The Steel Network, Inc. or equivalent used to 
form header beams, of web depths required, with double stiffened flanges, and with minimum 
base metal thickness, flange width and section properties required to meet design 
requirements. 

E. Single Section Headers:  JamStud® by The Steel Network, Inc. or equivalent used to frame 
single section header, of web depths required, with double stiffened flanges, and with 
minimum base metal thickness, flange width and section properties required to meet design 
requirements. 

F. Door and Window Jambs:  JamStud® by The Steel Network, Inc. or equivalent used to frame 
single and multiple section jambs, of web depths required, with double stiffened flanges, and 
with minimum base metal thickness, flange width and section properties required to meet 
design requirements. 

G. Wall Bridging: used to support framing members in weak-axis direction: 

https://www.steelnetwork.com/Product/StiffWallColumnBootAssembly
https://www.steelnetwork.com/Product/FlatStrap
https://www.steelnetwork.com/Product/TightStrap
https://www.steelnetwork.com/Product/curtainwallstud
https://www.steelnetwork.com/Product/StandardStud
https://www.steelnetwork.com/Product/StandardTrack
https://www.steelnetwork.com/Product/JamStud
https://www.steelnetwork.com/Product/JamStud
https://www.steelnetwork.com/Product/JamStud
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1. BridgeBar® BB150 Bridging Channel by The Steel Network, Inc. or equivalent. 
2. BuckleBridge® Solid Bridging by The Steel Network, Inc. or equivalent. 
3. NotchTrak® Solid Bridging by The Steel Network, Inc. or equivalent. 

H. Wall Bridging: Manufacturer's standard U-shaped cold-rolled channel 1.5 inch wide, 0.5 inch 
leg, unpunched, with thickness indicated. 

I. Clip Connectors: used to maintain continuous load path of framing members to foundation: 
1. StiffClip® CL and StiffClip® TD Tie-Down Connectors by The Steel Network, Inc. or 

equivalent. 
2. MidWall™ Partial Wall Framing Connector by The Steel Network, Inc. or equivalent. 
3. MasterClip® VLB Hybrid Deflection/Rigid By-pass Structure at Floor Pour Stop by The 

Steel Network, Inc. or equivalent. 
4. StiffClip® LB and LB-HD By-pass Structure at Floor Pour Stop by The Steel Network, Inc. 

or equivalent. 
5. StiffClip® HE and StiffClip® HS Header and Sill Connector by The Steel Network, Inc. or 

equivalent. 
6. StiffClip® AL Multi-Use Connector by The Steel Network, Inc. or equivalent. 
7. BackIt® Solid Backing Connector by The Steel Network, Inc. or equivalent to support 

handrails and wall-mounted shelving. 
8. BridgeClip® Securing Bridging Member by The Steel Network, Inc. or equivalent. 

J. Vertical Deflection Connectors: used to accommodate upward and downward vertical 
displacement of primary structure through positive mechanical attachment to structure and 
screw attachment to stud web using break-away bushings or step-bushings to permit 
frictionless vertical movement. Having a valid ICC ES Report complying with ICC Acceptance 
Criteria AC261, such as ICC-ESR-2049 or equivalent lab testing: 
1. MasterClip® VLB Hybrid Deflection/Rigid By-pass Structure at Floor Pour Stop by The 

Steel Network, Inc. or equivalent. 
2. VertiClip® SLB and SLB-HD By-pass Structure at Floor Pour Stop by The Steel Network, 

Inc. or equivalent. 
3. VertiClip® SLF By-pass Structure at Concrete Slab Stud Flange Attachment by The Steel 

Network, Inc. or equivalent. 
4. VertiClip® SLS By-pass Structure at Steel Beam by The Steel Network, Inc. or equivalent. 
5. VertiClip® SLT By-pass Structure at Concrete Slab by The Steel Network, Inc. or 

equivalent. 
6. VertiClip® Splice By-pass Structure at Floor Pour Stop with Stud Splice by The Steel 

Network, Inc. or equivalent. 
7. VertiClip® SL Exterior Head of Wall by The Steel Network, Inc. or equivalent. 
8. VertiClip® SLD Interior/Exterior Head of Wall by The Steel Network, Inc. or equivalent. 
9. VertiTrak® VTX Exterior Head of Wall Preassembled with Track by The Steel Network, or 

equivalent Inc. 

K. Drift Connectors: used to accommodate upward and downward vertical displacement and 
lateral drift of primary structure through positive mechanical attachment to structure and 
screw attachment to stud web using step-bushings to permit frictionless vertical and 

https://www.steelnetwork.com/Product/BridgeBar
https://www.steelnetwork.com/Product/BuckleBridge
https://www.steelnetwork.com/Product/NotchTrakNT
https://www.steelnetwork.com/Product/PrimeWallCold-RolledChannel
https://www.steelnetwork.com/Product/StiffClipCL
https://www.steelnetwork.com/Product/StiffClipTD
https://www.steelnetwork.com/Product/MidWall
https://www.steelnetwork.com/Product/MasterClipVLB
https://www.steelnetwork.com/Product/StiffClipLB
https://www.steelnetwork.com/Product/StiffClipLB-HD
https://www.steelnetwork.com/Product/StiffClipHE
https://www.steelnetwork.com/Product/StiffClipHS
https://www.steelnetwork.com/Product/StiffClipAL
https://www.steelnetwork.com/Product/BackIt
https://www.steelnetwork.com/Product/BridgeClip
https://www.steelnetwork.com/Product/MasterClipVLB
https://www.steelnetwork.com/Product/VertiClipSLB
https://www.steelnetwork.com/Product/VertiClipSLB-HD
https://www.steelnetwork.com/Product/VertiClipSLF
https://www.steelnetwork.com/Product/VertiClipSLS
https://www.steelnetwork.com/Product/VertiClipSLT
https://www.steelnetwork.com/Product/VertiClipSplice
https://www.steelnetwork.com/Product/VertiClipSL
https://www.steelnetwork.com/Product/VertiClipSLD
https://www.steelnetwork.com/Product/VertiTrackVTX
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horizontal movement. Having a valid ICC ES Report complying with ICC Acceptance Criteria 
AC261, such as ICC-ESR-2049 or equivalent lab testing: 
1. DriftClip® DSL Exterior Head of Wall by The Steel Network, Inc. or equivalent. 
2. DriftClip ® DSLB By-pass Structure at Floor Pour Stop by The Steel Network, Inc. or 

equivalent. 
3. DriftClip® DSLS By-pass Structure at Steel Beam by The Steel Network, Inc. or equivalent. 
4. DriftTrak® DTSL Exterior Head of Wall Free Lateral Movement Assembly by The Steel 

Network, Inc. or equivalent. 
5. DriftTrak® DTLB and DTLB-HD Exterior By-pass Structure at Floor Pour Stop Free Lateral 

Movement Assembly Rigid Attachment to Stud by The Steel Network, Inc. or equivalent. 
6. DriftTrak® DTSLB and DTSLB-HD Exterior By-pass Structure at Floor Pour Stop Free 

Lateral Movement Assembly by The Steel Network, Inc. or equivalent. 
7. DriftTrak® Headed Stud Exterior By-pass Structure at Floor Pour Stop Free Lateral 

Movement Assembly with Headed Studs Concrete Embeds by The Steel Network, Inc. or 
equivalent. 

8. DriftTrak® Headed Stud - PTS Exterior By-pass Structure at Floor Pour Stop Free Lateral 
Movement Assembly with Headed Studs Post-Tensioned Slab Concrete Embeds by The 
Steel Network, Inc. or equivalent. 

9. DriftCorner® Wall Corner By-pass or Infill by The Steel Network, Inc. or equivalent. 

2.6 SOFFIT FRAMING 

A. Exterior Soffit Frame:  Manufacturer's standard C-shaped steel sections, of web depths 
indicated, with stiffened flanges, and with minimum base metal thickness, flange width and 
section properties required to meet design requirements. 

2.7 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, 
Type H, metallic coated, of same grade and coating weight used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, required by 
design requirements. 

2.8 ANCHORS, AND FASTENERS 
 

A. SSE shall include the following anchors and fasteners required by the design requirements: 
1. Anchor Bolts. 
2. Expansion Anchors. 
3. Power-Actuated Anchors if allowed by Structural Engineer of Record. 
4. Mechanical Fasteners, head type:  low-profile head beneath sheathing, manufacturer's 

standard elsewhere. 
5. Welding Electrodes. 

https://www.steelnetwork.com/Product/DriftClipDSL
https://www.steelnetwork.com/Product/DriftClipDSLB
https://www.steelnetwork.com/Product/DriftClipDSLS
https://www.steelnetwork.com/Product/DriftTrakDTSL
https://www.steelnetwork.com/Product/DriftTrakDTLB
https://www.steelnetwork.com/Product/DriftTrakDTSLB
https://www.steelnetwork.com/Product/DriftTrakHeadedStud
https://www.steelnetwork.com/Product/DriftTrakHeadedStudPTS
https://www.steelnetwork.com/Product/DriftCorner
https://www.steelnetwork.com/Product/StandardStud
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2.9 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  ASTM A780. 

B. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.  
Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for 
placement and hydration. 

C. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, and 
plasticizing and water-reducing agents, complying with ASTM C 1107/C 1107M, with fluid 
consistency and 30-minute working time. 

D. Shims:  Load bearing, high-density multimonomer plastic, and nonleaching; or of cold-formed 
steel of same grade and coating as framing members supported by shims. 

E. Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to match width of bottom track or rim track members. 

2.10 FABRICATION 

A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with 
connections securely fastened, according to referenced AISI's specifications and standards, 
manufacturer's written instructions, and requirements in this Section. 
1. Fabricate framing assemblies using jigs or templates. 
2. Cut framing members by sawing or shearing; do not torch cut. 
3. Fasten cold-formed steel framing members by welding, screw fastening, clinch 

fastening, pneumatic pin fastening, or riveting as standard with fabricator.  Wire tying of 
framing members is not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, with screw 
penetrating joined members by no fewer than three exposed screw threads. 

4. Fasten other materials to cold-formed steel framing by welding, bolting, pneumatic pin 
fastening, or screw fastening, according to Shop Drawings. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection 
stresses.  Lift fabricated assemblies to prevent damage or permanent distortion. 

C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum 
allowable tolerance variation of 1/8 inch in 10 feet and as follows: 
1. Spacing:  Space individual framing members no more than plus or minus 1/8 inch from 

plan location.  Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 
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2. Squareness:  Fabricate each cold-formed steel framing assembly to a maximum out-of-
square tolerance of 1/8 inch. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary 
framing, or tracks to structural members indicated to receive sprayed fire-resistive materials. 

B. After applying sprayed fire-resistive materials, remove only as much of these materials as 
needed to complete installation of cold-formed framing without reducing thickness of fire-
resistive materials below that are required to obtain fire-resistance rating indicated.  Protect 
remaining fire-resistive materials from damage. 

C. Install load bearing shims or grout between the underside of load-bearing wall bottom track 
and the top of foundation wall or slab at locations with a gap larger than 1/4 inch to ensure a 
uniform bearing surface on supporting concrete or masonry construction. 

D. Install sealer gaskets at the underside of wall bottom track or rim track and at the top of 
foundation wall or slab at stud or joist locations. 

3.3 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field 
assembled. 

B. Install cold-formed steel framing according to AISI S200 and to manufacturer's written 
instructions unless more stringent requirements are indicated. 

C. Install shop- or field-fabricated, cold-formed framing wall panels and securely anchor to 
supporting structure. 
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1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, 
even, true-to-line joints with maximum variation in plane and true position between 
fabricated panels not exceeding 1/16 inch.  

2. Use load rated lifting connector when lifting panels into place. 

D. Install cold-formed steel framing and accessories plumb, square, and true to line, and with 
connections securely fastened. 

1. Cut framing members by sawing or shearing; do not torch cut. 
2. Fasten cold-formed steel framing members by welding, screw fastening, clinch 

fastening, or riveting.  Wire tying of framing members is not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, and 
complying with requirements for spacing, edge distances, and screw penetration. 

E. Install framing members in one-piece lengths unless splice connections are indicated for track 
or tension members. 

F. Install temporary bracing and supports to secure framing and support loads comparable in 
intensity to those for which structure was designed.  Maintain braces and supports in place, 
undisturbed, until entire integrated supporting structure has been completed and permanent 
connections to framing are secured. 

G. Do not bridge building expansion joints with cold-formed steel framing.  Independently frame 
both sides of joints. 

H. Install insulation, specified in Section 07210 "Building Insulation," in built-up exterior framing 
members, such as headers, sills, boxed joists, and multiple studs at openings, that are 
inaccessible on completion of framing work. 

I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's 
approved or standard punched openings. 

J. Erection Tolerances:  Install cold-formed steel framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 
location.  Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 
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3.4 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous top and bottom tracks sized to match studs.  Align tracks accurately and 
securely anchor at corners and ends, and at spacings as indicated on shop drawings. 

B. Squarely seat studs against top and bottom tracks with gap not exceeding of 1/4 inch between 
the end of wall framing member and the web of track.  Fasten both flanges of studs to top and 
bottom tracks.  Space studs as indicated on shop drawings. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar configurations. 

D. Isolate non-load-bearing steel framing from the building structure to prevent transfer of 
vertical loads and/or in-plane horizontal loads while providing lateral support. 

E. Install headers over wall openings wider than stud spacing.  Locate headers above openings as 
indicated.  Fabricate headers of single or compound shapes indicated or required to transfer 
horizontal load to supporting studs, complete with clip-angle connectors. 

F. Install supplementary framing, blocking, and bracing in stud framing indicated to support 
fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring 
attachment to framing. 

1. If type of supplementary support is not indicated, comply with stud manufacturer's 
written recommendations and industry standards in each case, considering weight or 
load resulting from item supported. 

G. Install horizontal bridging in stud system, spaced vertically as indicated on Shop Drawings.  
Fasten at each stud intersection. 

H. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to 
reinforced top and bottom tracks.  Fasten clip-angle connectors to multiple studs at ends of 
bracing and anchor to structure. 

I. Install miscellaneous framing and connections, including supplementary framing, web 
stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and 
stable wall-framing system. 

3.5 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified independent testing and inspecting agency to perform 
field tests and inspections and prepare test reports. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 
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D. Remove and replace work where test results indicate that it does not comply with specified 
requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

3.6 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed steel framing with galvanized repair paint according to ASTM A 780 and 
manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to ensure that cold-
formed steel framing is without damage or deterioration at time of Substantial Completion. 

END OF SECTION 054000 
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SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

 
1. Wood blocking, cants, and nailers. 
2. Wood sleepers. 
3. Plywood backing panels. 

1.3 DEFINITIONS 

A. Exposed Framing:  Framing not concealed by other construction. 

B. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches 
nominal in least dimension. 

C. Timber:  Lumber of 5 inches nominal or greater in least dimension. 

D. Lumber grading agencies, and the abbreviations used to reference them, include the 
following: 

1. NeLMA:  Northeastern Lumber Manufacturers' Association. 
2. NLGA:  National Lumber Grades Authority. 
3. RIS:  Redwood Inspection Service. 
4. SPIB:  The Southern Pine Inspection Bureau. 
5. WCLIB:  West Coast Lumber Inspection Bureau. 
6. WWPA:  Western Wood Products Association. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product.  Indicate 
component materials and dimensions and include construction and application details. 
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1. Include data for wood-preservative treatment from chemical treatment 
manufacturer and certification by treating plant that treated materials comply with 
requirements.  Indicate type of preservative used and net amount of preservative 
retained. 

2. For products receiving a waterborne treatment, include statement that moisture 
content of treated materials was reduced to levels specified before shipment to 
Project site. 

3. Include copies of warranties from chemical treatment manufacturers for each 
type of treatment. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers beneath and between each bundle to provide air 
circulation.  Protect lumber from weather by covering with waterproof sheeting, 
securely anchored.  Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Certified Wood:  Materials shall be produced from wood obtained from forests certified 
by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC 
Principles and Criteria for Forest Stewardship. 

1. Dimension lumber framing. 
2. Miscellaneous lumber. 

B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading 
agency is indicated, provide lumber that complies with the applicable rules of any rules-
writing agency certified by the ALSC Board of Review.  Provide lumber graded by an 
agency certified by the ALSC Board of Review to inspect and grade lumber under the 
rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

C. Maximum Moisture Content of Lumber:  15 percent for 2-inch nominal thickness or 
less, no  limit for more than 2-inch nominal thickness unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and 
containing no arsenic or chromium.  Do not use inorganic boron (SBX) for sill 
plates. 
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B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not 
use material that is warped or that does not comply with requirements for untreated 
material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the 
ALSC Board of Review. 

D. Application:  Treat all rough carpentry unless otherwise indicated, items indicated on 
Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and 
similar members in connection with roofing, flashing, vapor barriers, and 
waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members 
in contact with masonry or concrete. 

3. Wood framing and furring attached directly to the interior of below-grade exterior 
masonry or concrete walls. 

2.3 FIRE-RETARDANT-TREATED MATERIALS (Backing Panels and Roofing 
Replacement Sheathing) 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying 
with requirements in this article, that are acceptable to authorities having jurisdiction, 
and with fire-test-response characteristics specified as determined by testing identical 
products per test method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a 
flame spread index of 25 or less when tested according to ASTM E 84, and with no 
evidence of significant progressive combustion when the test is extended an additional 
20 minutes, and with the flame front not extending more than 10.5 feet  beyond the 
centerline of the burners at any time during the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 
2. Interior Type A:  Treated materials shall have a moisture content of 28 percent or 

less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use 
where exterior type is not indicated. 

3. Design Value Adjustment Factors:  Treated lumber shall be tested according 
ASTM D 5664 and design value adjustment factors shall be calculated according 
to ASTM D 6841.  For enclosed roof framing, framing in attic spaces, and where 
high temperature fire-retardant treatment is indicated, provide material with 
adjustment factors of not less than 0.85 modulus of elasticity and 0.75 for 
extreme fiber in bending for Project's climatological zone. 

C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified 
testing agency. 
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E. Application:  Treat items indicated on Drawings, and the following: 
1. Roof construction. 
2. Plywood backing panels. 

2.4 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or 
attachment of other construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Cants. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any 
species. 

C. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade 
lumber of any species may be used provided that it is cut and selected to eliminate 
defects that will interfere with its attachment and purpose. 

D. For blocking and nailers used for attachment of other construction, select and cut 
lumber to eliminate knots and other defects that will interfere with attachment of other 
work. 

E. For furring strips for installing plywood or hardboard paneling, select boards with no 
knots capable of producing bent-over nails and damage to paneling. 

2.5 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels:  DOC PS 1, fire-retardant treated,  in thickness indicated 
or, if not indicated, not less than 3/4-inch nominal thickness. 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-
preservative treated, or in area of high relative humidity, provide fasteners with 
hot-dip zinc coating complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

D. Wood Screws:  ASME B18.6.1. 
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E. Lag Bolts:  ASME B18.2.1. 

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A with ASTM A 563 hex nuts 
and, where indicated, flat washers. 

2.7 METAL FRAMING ANCHORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

1. Cleveland Steel Specialty Co. 
2. KC Metals Products, Inc. 
3. Phoenix Metal Products, Inc. 
4. Simpson Strong-Tie Co., Inc. 
5. USP Structural Connectors. 
 

C. Allowable Design Loads:  Provide products with allowable design loads, as published 
by manufacturer, that meet or exceed those indicated.  Manufacturer's published 
values shall be determined from empirical data or by rational engineering analysis and 
demonstrated by comprehensive testing performed by a qualified independent testing 
agency. 

D. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 coating designation. 

1. Use for interior locations unless otherwise indicated. 
2.  

E. Joist Ties as needed for additional support at openings and damaged portions of roof:  
Flat straps, with holes for fasteners, for tying joists together over supports. 

1. Width:  1-1/4 inches  
2. Thickness:  0.062 inch  
3. Length:  24 inches 

2.8 MISCELLANEOUS MATERIALS 

A. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, 
rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum 
foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 
inch. 
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B. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation 
complying with ASTM D 3498 that is approved for use indicated by adhesive 
manufacturer. 

1. Adhesives shall have a VOC content of 70g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

C. Water-Repellent Preservative:  NWWDA-tested and -accepted formulation containing 
3-iodo-2-propynyl butyl carbamate, combined with an insecticide containing 
chloropyrifos as its active ingredient. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, 
and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for 
accurate fit.  Locate furring, nailers, blocking, grounds, and similar supports to comply 
with requirements for attaching other construction. 

B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood 
Frame Construction," unless otherwise indicated. 

C. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels.  Install fire-retardant treated plywood backing panels with 
classification marking of testing agency exposed to view. 

D. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's 
written instructions.  Install fasteners through each fastener hole. 

E. Install sill sealer gasket to form continuous seal between sill plates and foundation 
walls. 

F. Do not splice structural members between supports unless otherwise indicated. 

G. Provide blocking and framing as indicated and as required to support facing materials, 
fixtures, specialty items, and trim. 

H. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as 
indicated and as follows: 

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more 
than 96 inches o.c. with solid wood blocking or noncombustible materials 
accurately fitted to close furred spaces. 

2. Fire block concealed spaces of wood-framed walls and partitions at each floor 
level, at ceiling line of top story, and at not more than 96 inches o.c.  Where fire 
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blocking is not inherent in framing system used, provide closely fitted solid wood 
blocks of same width as framing members and 2-inch nominal- thickness. 

3. Fire block concealed spaces between floor sleepers with same material as 
sleepers to limit concealed spaces to not more than 100 sq. ft. and to solidly fill 
space below partitions. 

I. Sort and select lumber so that natural characteristics will not interfere with installation 
or with fastening other materials to lumber.  Do not use materials with defects that 
interfere with function of member or pieces that are too small to use with minimum 
number of joints or optimum joint arrangement. 

J. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-
treated lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 

K. Securely attach rough carpentry work to substrate by anchoring and fastening as 
indicated, complying with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
3. Table R602.3(1), "Fastener Schedule for Structural Members," and 

Table R602.3(2), "Alternate Attachments," in ICC's International Residential 
Code for One- and Two-Family Dwellings. 

L. Use steel common nails unless otherwise indicated.  Select fasteners of size that will 
not fully penetrate members where opposite side will be exposed to view or will receive 
finish materials.  Make tight connections between members.  Install fasteners without 
splitting wood.  Drive nails snug but do not countersink nail heads unless otherwise 
indicated. 

3.2 WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work.  Form to shapes 
indicated and cut as required for true line and level of attached work.  Coordinate 
locations with other work involved. 

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with 
surfaces unless otherwise indicated. 

C. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

D. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled 
lumber not less than 1-1/2 inches wide and of thickness required to bring face of 
ground to exact thickness of finish material.  Remove temporary grounds when no 
longer required. 
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3.3 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, 
despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered 
borate treatment.  Apply borate solution by spraying to comply with EPA-registered 
label. 

B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes 
sufficiently wet that moisture content exceeds that specified, apply EPA-registered 
borate treatment.  Apply borate solution by spraying to comply with EPA-registered 
label. 

END OF SECTION 061000 
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SECTION 06 4100 
CUSTOM CABINETS AND WOODWORK 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Plastic Laminate Cabinets.  
B. Plastic Laminate Countertops. 
D. Cabinet Hardware. 
E. Factory Finishing. 

1.02 REFERENCES 
A. AHA A135.4 - Basic Hardboard; American Hardboard Association; 2004. 
B. ANSI A208.1 - American National Standard for Particleboard; 1999. 
C. ANSI A208.2 - American National Standard for Medium Density Fiberboard for Interior 

Use; 2002. 
D. AWI/AWMAC (QSI) - Architectural Woodwork Quality Standards Illustrated; 

Architectural Woodwork Institute and Architectural Woodwork Manufacturers 
Association of Canada; 2005, 8th Ed., Version 2.0. 

E. BHMA A156.9 - American National Standard for Cabinet Hardware; Builders Hardware 
Manufacturers Association; 2003 (ANSI/BHMA A156.9). 

F. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; 
Hardwood Plywood & Veneer Association; 2004 (ANSI/HPVA HP-1). 

G. NEMA LD 3 - High-Pressure Decorative Laminates; National Electrical Manufacturers 
Association; 2005. 

H. NHLA G-101 - Rules for the Measurement & Inspection of Hardwood & Cypress; 
National Hardwood Lumber Association; 2007. 

1.03 SUBMITTALS 
B. Samples:  Submit actual samples of architectural cabinet construction, minimum 12 

inches square, illustrating proposed cabinet, countertop, and shelf unit substrate and 
finish. 

C. Samples:  Submit actual sample items of proposed pulls, hinges, shelf standards, and 
locksets, demonstrating hardware design, quality, and finish. 

D. Shop Drawings:  Indicate materials, component profiles and elevations, assembly 
methods, joint details, fastening methods, accessory listings, hardware location and 
schedule of finishes. 

1.04 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the products 

specified in this section with minimum three years of documented experience. 
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B. Quality Certification:  Provide inspection and quality certification of completed custom 
cabinets in accordance with AWI. 

1.05 DELIVERY, STORAGE, AND PROTECTION 
A. Protect units from moisture damage. 

1.06 PROJECT CONDITIONS 
A. During and after installation of custom cabinets, maintain temperature and humidity 

conditions in building spaces at same levels planned for occupancy. 
PART 2  PRODUCTS 
2.01 SUBSTITUTIONS 

A. Refer to Section 01 6000 - Product Requirements. 
2.03 CABINET CONSTRUCTION 

A. Perform cabinet construction in accordance with AWI Section 400 as follows: 
1. Wood Veneer Cabinets:  Premium quality. 
2. Plastic Laminate Cabinets:  Custom quality. 

2.04 WOOD MATERIALS 
A. Hardwood Lumber:  NHLA; Graded in accordance with AWI, average moisture content 

of 5-10 percent; species as follows: 
1. Exposed Surfaces: Brown Elm; Bacon Veneer Company; Natural finish. 
2. Semi-Exposed:  Brown Elm; Bacon Veneer Company; Natural finish. 

2.05 PANEL MATERIALS 
A. Hardwood Faced Plywood:  HPVA HP-1; graded in accordance with AWI/AWMAC 

Architectural Woodwork Quality Standards Illustrated; type of glue recommended for 
specific application; thickness as required. 
1. Face Veneer;  provide one of the following:   
2. Core; provide one of the following: 

b. Hardboard 
D. Hardboard:  AHA A135.4; Pressed wood fiber with resin binder, Class 1 - Tempered, 

1/4 inch thick, smooth two sides (S2S).  Use for drawer bottoms, dust panels, and 
other components indicated on drawings. 

E. Hardwood Edgebanding: For exposed portions of cabinetry, use solid hardwood 
edgebanding matching species, color, grain, and grade of veneer faces for exposed 
portions of cabinetry. 

2.06 LAMINATE MATERIALS 
A. High Pressure Decorative Laminate (HPDL):  NEMA LD 3, types as recommended for 

specific applications and as follows: 
1. Exposed Surfaces: HGS, 0.048 inch nominal thickness, through color, colors as 

scheduled, finish as scheduled. 
2. Cabinet Liner: CLS, 0.020 inch nominal thickness, through color, colors as 

scheduled, finish as scheduled. 
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3. Laminate Backer: BKL, 0.020 inch nominal thickness, undecorated; for application 
to concealed backside of panels faced with high pressure decorative laminate. 

B. Manufacturers: 
1. Wilsonart 

C. Surface Color and Pattern:  Architectural Laminate Cabinets 
 

 See Drawings for locations-   To be selected by the Architect- All laminates to 
be medical grade.  Wilsonart HPL or equivalent. 

 
 
2.07 ACCESSORIES:         

A. Adhesive:  Type recommended by fabricator to suit application. 
B. Fasteners:  Size and type to suit application. 
C. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; 

galvanized or chrome-plated finish in concealed locations and stainless steel in 
exposed locations. 

D. Grommets:  Stainless steel grommets for cut-outs. 
E. HARDWARE 

1. Hardware:  BHMA A156.9, types as recommended by fabricator for quality grade 
specified. 

2. Adjustable Shelf Supports:  Standard side-mounted system using recessed metal 
shelf standards and coordinated self rests, satin chrome finish, for nominal 1 inch 
spacing adjustments. 

3. Drawer and Door Pulls:  "U" shaped wire pull, stainless steel with satin finish, 5 
inch centers. 

4. Catches:  Magnetic. 
5. Drawer Slides: 

a. Manufacturers: 
1) Accuride International, Inc. 
2) Hafele America Co. 
3) Knape & Vogt Manufacturing Company. 

b. Light/Medium Duty Drawer Slides For Drawers 24 inches Wide or Less:  
Accuride 7434 with overtravel. 
1) Overtravel: 1 inch. 
2) Type:  All ball bearing, full extension, rail-mounted, hold-in detent, 

smooth progressive movement. 
3) Capacity:  100 pounds per pair for 18-inch slide length. 
4) Finish:  Clear zinc. 

c. Heavy Duty Drawer Slides For Drawers 42 inches Wide or Less and Standard 
File Drawers:  Accuride 3640. 
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1) Type:  All ball bearing, full extension, rail/bracket-mounted, hold-in 
detent, smooth progressive movement with 1 inch overtravel. 

2) Capacity:  200 pounds per pair for 18-inch slide length. 
3) Finish:  Clear zinc. 

6. Hinges:  European style concealed self-closing type, 120 or 125 degree opening 
angle, steel with polished finish. 
a. Product: 

1) Hafele America Co.;  Duomatic Hinges, 200 Series, No. 329.03.558. 
2) Julius Blum, Inc.; 125 Series, No. 75M5580. 
3) Salice America Inc.; Series 200, No. C2R9A99. 

F. FABRICATION - CABINETS 
1. Cabinet Style:  Flush overlay. 
2. Cabinet Doors and Drawer Fronts:  Flush style. 
3. Drawer Construction Technique:  Dovetail joints. 
4. Assembly:  Shop assemble cabinets for delivery to site in units easily handled and 

to permit passage through building openings. 
5. Edging:  Fit shelves, doors, and exposed edges with specified edging.  Do not use 

more than one piece for any single length. 
6. Fitting: When necessary to cut and fit on site, provide materials with ample 

allowance for cutting.  Provide matching trim for scribing and site cutting. 
7. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets 

consistent with manufactured sizes.  Fit corners and joints hairline; secure with 
concealed fasteners.  Slightly bevel arises.  Locate counter butt joints minimum 2 
feet from sink cut-outs. 
a. Apply laminate backing sheet to reverse side of plastic laminate finished 

surfaces. 
b. Cap exposed plastic laminate finish edges with material of same finish and 

pattern. 
8. Wood Veneer Panel Product: Comply with requirements of quality standard for 

specified Grade and as follows: 
a. See Architectural drawings for veneer layout directions.  

G. FABRICATION - COUNTERTOPS 
1. Edge Detail:  As indicated on drawings. 
2. Plastic Laminate: 

a. Apply plastic laminate finish in full uninterrupted sheets consistent with 
manufactured sizes. 

b. Apply laminate backing sheet to reverse side of plastic laminate finished 
surfaces. 

c. Fit corners and joints hairline; secure with concealed fasteners.  Slightly bevel 
arises. 

d. Locate counter butt joints minimum 2 feet from sink cut-outs. 
e. Provide cutouts for plumbing fixtures.  Prime paint cut edges. 
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f. Cap exposed plastic laminate finish edges with material of same finish and 
pattern. 

3. Wood Veneer Panel Product:  Comply with requirements of quality standard for 
specified Grade. 

H. FACTORY FINISHING 
1. Sand work smooth and set exposed nails and screws. 
2. On items to receive transparent finishes, use wood filler matching or blending with 

surrounding surfaces and of types recommended for applied finishes. 
PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify adequacy of backing and support framing. 
B. Verify location and sizes of utility rough-in associated with work of this section. 

3.02 INSTALLATION - CABINETS 
A. Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level. 
B. Use concealed joint fasteners to align and secure adjoining cabinet units. 
C. Carefully scribe casework abutting other components, with maximum gaps of 1/32 

inch.  Do not use additional overlay trim for this purpose. 
D. Secure cabinets to floor using appropriate angles and anchorages. 
E. Countersink anchorage devices at exposed locations.  Conceal with solid wood plugs 

of species to match surrounding wood; finish flush with surrounding surfaces. 
3.03 INSTALLATION - COUNTERTOPS 

A. Install components plumb, level true and straight in accordance with approved shop 
drawings, project installation details and manufacturer’s printed instructions.  Shim as 
necessary using concealed shims. 

B. Provide inconspicuous joints in finished work. 
C. Attach top securely to base unit or support brackets. 
D. Provide side splashes where countertops abut vertical walls. 
E. Provide back splashes where countertops abut vertical walls. 
F. Seal between wall and back and side splashes with mildew resistant sealant specified 

in Section 07 9000. 
3.04 ADJUSTING 

A. Adjust installed work. 
B. Adjust moving or operating parts to function smoothly and correctly. 

3.05 CLEANING 
A. Clean casework, counters, shelves, hardware, fittings, and fixtures. 
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END OF SECTION 
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SECTION 071113 - BITUMINOUS DAMPPROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hot-applied asphalt dampproofing (at CMU foundation Walls and Shafts) 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include recommendations for method of 
application, primer, number of coats, coverage or thickness, and protection course. 

B. Material Certificates:  For each product, signed by manufacturers. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain primary dampproofing materials and primers through one source 
from a single manufacturer.  Provide secondary materials recommended by manufacturer of 
primary materials. 

1.5 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit dampproofing to be performed according to manufacturers' written 
instructions. 

B. Ventilation:  Provide adequate ventilation during application of dampproofing in enclosed 
spaces.  Maintain ventilation until dampproofing has cured. 
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PART 2 - PRODUCTS 

2.1 HOT-APPLIED ASPHALT DAMPPROOFING 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Owens Corning; Trumbull Division. 
 

C. Hot-Applied Asphalt Dampproofing:  ASTM D 449, Type II 

D. VOC Content:  250 g/L 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for surface 
smoothness and other conditions affecting performance of work. 

1. Proceed with dampproofing application only after substrate construction and 
penetrating work have been completed and unsatisfactory conditions have been 
corrected. 

2. Test for surface moisture according to ASTM D 4263. 

3.2 PREPARATION 

A. Protection of Other Work:  Mask or otherwise protect adjoining exposed surfaces from being 
stained, spotted, or coated with dampproofing.  Prevent dampproofing materials from 
entering and clogging weep holes and drains. 

B. Clean substrates of projections and substances detrimental to work; fill voids, seal joints, and 
apply bond breakers if any, as recommended by prime material manufacturer. 

C. Apply patching compound for filling and patching tie holes, honeycombs, reveals, and other 
imperfections 
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3.3 APPLICATION, GENERAL 

A. Comply with manufacturer's written recommendations unless more stringent requirements 
are indicated or required by Project conditions to ensure satisfactory performance of 
dampproofing. 

1. Apply additional coats if recommended by manufacturer or if required to achieve 
coverages indicated. 

2. Allow each coat of dampproofing to cure 12 hours before applying subsequent coats. 

B. Apply dampproofing to provide continuous plane of protection on exterior face of inner wythe 
of exterior masonry cavity walls. 

1. Lap dampproofing at least 1/4 inch onto flashing, masonry reinforcement, veneer ties, 
and other items that penetrate inner wythe. 

C. Apply dampproofing to provide continuous plane of protection on interior face of above-
grade, exterior concrete and masonry single-wythe masonry walls unless walls are indicated to 
receive direct application of paint. 

1. Continue dampproofing through intersecting walls by keeping vertical mortar joints at 
intersection temporarily open or by delaying construction of intersecting walls until 
dampproofing is applied. 

3.4 HOT-APPLIED ASPHALT DAMPPROOFING 

A. Do not apply hot asphalt when substrate condition causes foaming. 

B. Kettle Temperature:  Comply with dampproofing material manufacturer's written 
recommendations, and keep at least 25 deg F below the flash point. 

C. Prime masonry and other porous substrates. 

D. Apply a uniform coat of hot asphalt by mopping or spraying at not less than 20 lb or 2.5 
gal./100 sq. ft. 

3.5 INSTALLATION OF PROTECTION COURSE 

A. Where indicated, install protection course over completed-and-cured dampproofing.  Comply 
with dampproofing material manufacturer's written recommendations for attaching 
protection course. 

1. Support protection course with spot application of adhesive of type recommended by 
protection board manufacturer over cured coating. 

2. Install protection course within 24 hours of installation of dampproofing (while coating 
is tacky) to ensure adhesion. 
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3.6 CLEANING 

A. Remove dampproofing materials from surfaces not intended to receive dampproofing. 

END OF SECTION 071113  
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SECTION 072200 – SPRAY APPLIED INSULATION  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

1.1.1 Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

1.2.1 Section Includes: 
1.2.1.1 Spray-applied Polyurethane foam insulation 

1.2.2 Related Sections: 
1.2.2.1 Division 07 Section "Fire-Resistive Joint Systems" for insulation 

installed as part of a perimeter fire-resistive joint system. 

1.3 SUBMITTALS 

1.3.1 Product Data:  For each type of product indicated. 

1.3.2 Product Test Reports:  Based on evaluation of comprehensive tests performed 
by a qualified testing agency, for each product. 

1.4 QUALITY ASSURANCE 

1.4.1 Surface-Burning Characteristics:  As determined by testing identical products 
according to ASTM E 84 by a qualified testing agency.  Provide testing reports 
of applicable testing agency. 

1.5 DELIVERY, STORAGE, AND HANDLING 

1.5.1 Protect insulation materials from physical damage and from deterioration due to 
moisture, soiling, and other sources.  Store inside and in a dry location.  Comply 
with manufacturer's written instructions for handling, storing, and protecting 
during installation. 
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PART 2 - PRODUCTS 

2.1 SPRAY-APPLIED POLYURETHANE FOAM INSULATION 

2.1.1 Base Bid- Open Cell Spray-Applied Polyurethane Foam. 

PART 3 - EXECUTION 

3.1 PREPARATION 

3.1.1 Clean substrates of substances that are harmful to insulation or that interfere 
with insulation attachment. 

3.2 INSTALLATION, GENERAL 

3.2.1 Comply with insulation manufacturer's written instructions applicable to products 
and applications indicated. 

3.2.2 Install insulation that is undamaged, dry, and unsoiled and that has not been left 
exposed to ice, rain, or snow at any time. 

3.2.3 Extend insulation to envelop entire area to be insulated.  Fit tightly around 
obstructions and fill voids with insulation.  Remove projections that interfere with 
placement. 

3.2.4 Provide thickness to fit applications indicated.  Apply thickness required to 
consistently achieve the indicated R-value of R-30 or (equivalent thermal 
protection rating taking into account air infiltration). 

3.3 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION 

3.3.1 Spray-Applied Insulation:  Apply spray-applied insulation according to 
manufacturer's written instructions.  Do not apply insulation until installation of 
pipes, ducts, conduits, wiring, and electrical outlets in walls is completed and 
windows, electrical boxes, and other items not indicated to receive insulation 
are masked.  After insulation is applied, make flush with face of studs by using 
method recommended by insulation manufacturer. 

3.3.2 Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity 
spaces where required to prevent gaps in insulation using the following 
materials: 
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3.3.2.1 Spray Polyurethane Insulation:  Apply according to manufacturer's 

written instructions. 

END OF SECTION 072100 
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SECTION 07 2220 – Roof Sheathing 

PART 1 - GENERAL 

RELATED DOCUMENTS 
 
1.01 SUMMARY- DensDeck Roof Boards 

A. Section Includes: Fiberglass-mat faced gypsum roof boards for application 
directly under roof membrane systems. 

1.02 REFERENCES 
A. ASTM International (ASTM): 

1. ASTM C209 Standard Test Method for Cell. Fiber Insulating Board 
2. ASTM C472 Standard Test Methods for Physical Testing of Gypsum, 
Gypsum Plasters and Gypsum Concrete. 
3. ASTM C473 Standard Test Methods for Physical Testing of Gypsum Panel 
Products. 
4. ASTM C1177 Standard Specification for Glass Mat Gypsum Substrate for 
Use as Sheathing. 
5. ASTM D3273 Standard Test Method for Resistance to Growth of Mold on 
the Surface of Interior Coatings in an Environmental Chamber. 
6. ASTM E84 Standard Test Method for Surface Burning Characteristics of 
Building Materials 
7. ASTM E96 Standard Test Methods for Water Vapor Transmission of 
Materials. 
8. ASTM E108 Standard Test Methods for Fire Tests of Roof Coverings 
9. ASTM E136 Standard Test Method for Behavior of Materials in a Vertical 
Tube Furnace at 750 C. 
10. ASTM E661 Standard Test Method for Performance of Wood and 
WoodBased Floor and Roof Sheathing Under Concentrated Static and Impact 
Loads. 

B. Underwriters Laboratories (UL): UL 790 Standard Test Methods for Fire Tests of 
Roof Coverings. 

1.03 SUBMITTALS 
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A. Product Data and Installation Instructions: Submit manufacturer’s product 
data including installation instructions and substrate preparation 
recommendations 

B. Sample warranty: Submit a sample warranty identifying the terms and 
conditions of the warranty as herein specified. 

1.04 QUALITY ASSURANCE 
A. Inspection: Where applicable, allow for Owner’s inspection and moisture testing 

and reporting prior to installation of roof boards. 
1.05 DELIVERY, STORAGE, AND HANDLING 

A. All components used in roofing systems, including DensDeck® Prime Roof 
Boards, shall be protected from exposure to moisture before, during and after 
installation. 

B. Remove any plastic packaging from roof boards immediately upon receipt of 
delivery. Failure to remove plastic packaging may result in entrapment of 
condensation or moisture, which may cause application problems that are not 
the responsibility of manufacturer 

C. Any protective, plastic factory packaging that is used to wrap roof boards for 
shipment is intended to provide temporary protection from moisture exposure 
during transit only and is not intended to provide protection during storage after 
delivery. 

D. Roof boards stored outside shall be stored level and off the ground and 
protected by a waterproof covering. Provide means for air circulation around and 
under stored bundles of DensDeck® Prime Roof Boards. Use adequate 
supports to keep the bundles flat, level and dry. 

E. Care should also be taken during installation to avoid the accumulation of 
moisture in the system. Roof boards shall be covered the same day as installed. 
Avoid application of roof boards during rain, heavy fog and any other conditions 
that may deposit moisture on the surface, and avoid the overuse of non-vented, 
direct-fired heaters during winter months. 

1.06 FIELD CONDITIONS 
A. Application standards where applicable are in accordance with design assembly 

specifics, system manufacturer requirements and the DensDeck® Technical 
Guide. 
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B. Do not install DensDeck® Prime Roof Board that is moisture damaged. 
Indications that panels are moisture damaged include, but not limited to, 
discoloration, sagging, or irregular shape. 

C. Installed DensDeck® Prime Roof Boards shall be dry, with free moisture content 
of less than 1% using a moisture meter that has been set to the gypsum scale, 
before applying adhesive, asphalt or membrane. 

D. All components used in roofing systems, including DensDeck® Roof Boards, 
shall be protected from exposure to moisture before, during and after installation. 

PART 2 PRODUCTS 
2.01 MANUFACTURERS: 

A. Georgia-Pacific Gypsum, LLC, products as specified herein. 
2.03 FIBERGLASS-MAT FACED GYPSUM ROOF BOARDS: 

C. Fiberglass Mat Faced Gypsum Roof Board: 
1. Acceptable Product: GP Gypsum, DensDeck® Prime Roof Boards. 
2. Thickness: 5/8 inch. 
3. Width: 4 feet. 
4. Length: [4 feet] [8 feet]. 
5. Weight: 2.5 lb/sq. ft. 
6. Surfacing: Primed Fiberglass Mat. 
7. Flexural Strength, Parallel (ASTM C473): 100 lbf, minimum. 
8. Flute Span (ASTM E661): 8 inches. 
9. Permeance (ASTM E96): Greater than 17 perms. 
10. R-Value (ASTM C518): 0.67. 
11. Water Absorption (ASTM C473): Less than 5 percent of weight. 
12. Surface Water Absorption (ASTM C473): Nominal 1.0 grams. 
13. Compressive Strength (Applicable Sections of ASTM C472): Nominal 900 
pounds per square inch. 
14. Flame Spread/ Smoke Development (ASTM E84): Not more than 0 Flame 
Spread, 0 Smoke Development 
15. Combustibility (ASTM E136): Noncombustible 
16. Fire resistance rating (UL 790 and ASTM E108): Class A 
17. Mold Resistance (ASTM D3273): Scored a 10 
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PART 3 EXECUTION  
3.01 INSTALLATION  

A.  Apply only as many roof boards as can be covered by a roof membrane system in 
the same day.  
B.  Board edges and ends shall be butted tightly together; do not gap edges or ends. 

 
C. Installation Directly on Metal Decking: 
 1. Install roof boards with long edges bearing on and parallel to top flutes, so 
that edges are supported. 
2. Stagger roof board end and edge joints minimum 6". 
3. [Adhesive installation: Adhere roof boards to metal deck using adhesive as 
recommended by roofing system manufacturer’s product data. Apply overall 
pressure to ensure full adhesion. Do not slide into place.] 
3. [Hot-mopped installation: 
 a. Prior to hot-mopping the roof boards to the substrates, ensure that the 
 roof boards are dry, with free moisture content less than 1% by weight 
using a moisture meter that has been set to the gypsum scale. 
 b. Maximum asphalt application temperatures shall be 425°F (218°C) to 
450°F (232°C). Application temperatures above these recommended 
temperatures may adversely affect roof system performance. Consult and 
follow roofing system manufacturer’s specifications for full mopping 
applications and temperature requirements. 
c. Follow accepted roofing industry guidelines for full mopping 
applications such as EVT temperature guidelines, brooming and proper 
application rates of asphalt. 
d. DensDeck® Prime Roof Boards may be flood mopped to a substrate 
followed by a flood mopped application of membrane using these 
guidelines: 
1) Roof boards and substrate shall be dry. 
2) Asphalt shall be allowed to cool prior to mopping base sheet to top 
of DensDeck® Prime Roof Boards. 
3) Allow base ply to cool before mopping additional plies or cap 
sheet to limit the amount of direct heat that is applied to boards.] 
 
3.02 PROTECTION 
A. Protect roof board installations from damage and deterioration until the date of 
Substantial Completion. 
 
 

END OF SECTION 06 1600 
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SECTION 07 2429 – EIFS- Dryvit- Outsulation HDCI System 
PART 1 GENERAL 

 
1.01 SUMMARY 

 
A. Section Includes: 

 
1. This document is to be used in preparing specifications for an Exterior Insulation and Finish Sys-

tem (EIFS) with Moisture Drainage including: 
a. An integral fluid applied air and water-resistive membrane barrier compatible with the sub-

strate surface and adhesive application of the EIF system.  
b. Accessory materials required for treating sheathing joints, fasteners, penetrations, rough 

openings, and material transitions compatible with substrate surfaces and the adhesive appli-
cation of the EIF system. 

c. Ultra high impact mesh assembly over entire EIFS cladding wall area. 
d. Joint sealants compatible with specified EIFS for use in all exterior envelope joint waterproof-

ing. 
e. A comprehensive single source limited EIF system warranty inclusive of EIFS, fluid applied 

air and water-resistive membrane barrier, accessory materials, sealants and puncture re-
sistance. 

 
B. Related Requirements: 

 
1. 05 40 00 Cold-formed Metal Framing 
2. 06 11 13 Engineered Framing Systems 
3. 06 16 00 Sheathing- Glass-Mat Gypsum Sheathing 
4. 07 27 00 Fluid-Applied Air Barriers 
5. 07 62 00 Sheet Metal Flashing and Trim 
6. 07 92 00 Joint Sealants 

 
1.02 REFERENCES 

 
A. Reference Standards: 

 
1. ASTM Standards: 

a. ASTM C 150  Standard Specification for Portland Cement 
b. ASTM C 510 Standard Test Method for Staining and Color Change of Single- or Multi-

component Joint Sealants 
c. ASTM C 518 Standard Test Method for Steady-State Thermal Transmission Proper-

ties by  Means of the Heat Flow Meter Apparatus 
d. ASTM C 639 Standard Test Method for Rheological (Flow) Properties of Elastomeric 

Sealants 
e. ASTM C 661 Standard Test Method for Indentation Hardness of Elastomeric-Type 

Sealants by Means of a Durometer 
f. ASTM C 679 Standard Test Method for Tack-Free Time of Elastomeric Sealants 
g. ASTM C 719 Standard Test Method for Adhesion and Cohesion of Elastomeric Joint 

Sealants Under Cyclic Movement (Hockman Cycle)1, 2 
h. ASTM C 793 Standard Test Method for Effects of Laboratory Accelerated Weathering 

on Elastomeric Joint Sealants 
i. ASTM C 794 Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Seal-

ants 
j. ASTM C 920 Standard Specification for Elastomeric Joint Sealants 

https://www.astm.org/Standards/C510.htm
https://www.astm.org/Standards/C510.htm
https://www.astm.org/Standards/C639.htm
https://www.astm.org/Standards/C639.htm
https://www.astm.org/Standards/C661.htm
https://www.astm.org/Standards/C661.htm
https://www.astm.org/Standards/C679.htm
https://www.astm.org/Standards/C719.htm
https://www.astm.org/Standards/C719.htm
https://www.astm.org/Standards/C793.htm
https://www.astm.org/Standards/C793.htm
https://www.astm.org/Standards/C794.htm
https://www.astm.org/Standards/C794.htm
https://www.astm.org/Standards/C920.htm
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k. ASTM C 1063 Standard Specification for Installation of Lathing and Furring to Receive 
Interior and Exterior Portland Cement Plaster. 

l. ASTM C 1177  Standard Specification for Glass Mat Gypsum Substrate for Use as 
Sheathing 

m. ASTM C 1184 Standard Specification for Elastomeric Joint Sealants 
n. ASTM C 1246 Standard Test Method for Effects of Heat Aging on Weight Loss, Crack-

ing, and Chalking of Elastomeric Sealants After Cure 
o. ASTM C 1248 Standard Test Method for Staining of Porous Substrate by Joint Sealants 
p. ASTM C 1305 Standard Test Method for Crack Bridging Ability of Liquid-Applied Water-

proofing Membrane 
q. ASTM C 1382 Standard Test Method for Determining Tensile Adhesion Properties of 

Sealants When Used in Exterior Insulation and Finish Systems (EIFS) 
Joints 

r. ASTM C 1396  Standard Specification for Gypsum Board 
s. ASTM C 1397 Standard Practice for Application of Class PB Exterior Insulation and Fin-

ish System (EIFS) and EIFS with Drainage 
t. ASTM D 412 Standard Test Methods for Vulcanized Rubber and Thermoplastic Elas-

tomers—Tension 
u. ASTM D 624 Standard Test Method for Tear Strength of Conventional Vulcanized 

Rubber and Thermoplastic Elastomers 
v. ASTM D 968  Standard Test Methods for Abrasion Resistance of Organic Coatings by 

Falling Abrasive 
w. ASTM D 1784 Standard Specification for Rigid PVC and CPVC Compounds 
x. ASTM D 2247 Standard Practice for Testing Water Resistance of Coatings in 100% 

Relative Humidity 
y. ASTM D 3273  Standard Test Method for Resistance to Growth of Mold on the Surface 

of Interior Coatings in an Environmental Chamber 
z. ASTM D 3330 Standard Test Method for Peel Adhesion of Pressure-Sensitive Tape 
aa. ASTM D 4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable 

Adhesion Testers 
bb. ASTM E 84  Standard Test Method for Surface Burning Characteristics of Building 

Materials 
cc. ASTM E 96  Standard Test Methods for Water Vapor Transmission of Materials 
dd. ASTM E 119  Standard Method for Fire Tests of Building Construction and Materials 
ee. ASTM E 283  Standard Test Method for Determining Rate of Air Leakage Through Ex-

terior Windows, Curtain Walls and Doors Under Specified Pressure Dif-
ferences Across the Specimen 

ff. ASTM E 330  Test Method for Structural Performance of Exterior Windows, Doors and 
Curtain Walls by Uniform Static Air Pressure Difference 

gg. ASTM E 331  Test Method for Water Penetration of Exterior Windows, Skylights, Doors 
and Curtain Walls by Uniform Static Air Pressure Difference 

hh. ASTM E 831 Standard Test Method for Linear Thermal Expansion of Solid Materials 
by Thermomechanical Analysis 

ii. ASTM E1233 Standard Test Method for Structural Performance of Exterior Windows, 
Doors, Skylights, and Curtain Walls by Cyclic Air Pressure Differential 

jj. ASTM E 2098 Test Method for Determining the Tensile Breaking Strength of Glass Fi-
ber Reinforcing Mesh for use in Class PB Exterior Insulation and Finish 
Systems (EIFS), after Exposure to Sodium Hydroxide Solution 

kk. ASTM E 2134  Test Method for Evaluating the Tensile-Adhesion Performance of Exteri-
or Insulation and Finish Systems (EIFS) 

ll. ASTM E 2178  Standard Test Method for Air Permeance of Building Materials 
mm. ASTM E 2273  Test Method for Determining the Drainage Efficiency of 

Exterior Insulation and Finish Systems (EIFS) Clad Wall Assemblies 

https://www.astm.org/Standards/C920.htm
https://www.astm.org/Standards/C1246.htm
https://www.astm.org/Standards/C1246.htm
https://www.astm.org/Standards/C1248.htm
https://www.astm.org/Standards/C1305.htm
https://www.astm.org/Standards/C1305.htm
https://www.astm.org/Standards/C1382.htm
https://www.astm.org/Standards/C1382.htm
https://www.astm.org/Standards/C1382.htm
https://www.astm.org/Standards/D412.htm
https://www.astm.org/Standards/D412.htm
https://www.astm.org/Standards/D624.htm
https://www.astm.org/Standards/D624.htm
https://www.astm.org/Standards/D3330.htm
https://www.astm.org/Standards/D4541.htm
https://www.astm.org/Standards/D4541.htm
https://www.astm.org/Standards/E831.htm
https://www.astm.org/Standards/E831.htm
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nn. ASTM E 2357  Standard Test Method for Determining Air Leakage of Air Barrier As-
semblies 

oo. ASTM E 2430  Standard Specification for Expanded Polystyrene (EPS) Thermal Insula-
tion Boards for use in Exterior Insulation and Finish Systems (EIFS) 

pp. ASTM E 2485  Standard Test Method for Freeze-Thaw Resistance of Exterior Insulation 
and Finish Systems (EIFS) and Water-Resistive Barrier Coatings 

qq. ASTM E 2486  Standard Test Method for Impact Resistance of Class PB and PI Exterior 
Insulation and Finish Systems (EIFS) 

rr. ASTM E 2568 Standard Specification for PB Exterior Insulation and Finish Systems 
ss. ASTM E 2570 Standard Test Method for Evaluating Water-Resistive Barrier (WRB) 

Coatings Used Under Exterior Insulation and Finish Systems (EIFS) or 
EIFS with Drainage 

tt. ASTM G 154 Standard Practice for Operating Fluorescent Light Apparatus for UV Ex-
posure of Nonmetallic Materials 

uu. ASTM G 155  Standard Practice for Operating-Xenon Arc Light Apparatus for Exposure 
of Nonmetallic Materials 

 
2. National Fire Protection Association (NFPA) Standards: 

a. NFPA 268 Standard Test Method for Determining Ignitability of Exterior Wall As-
semblies Using a Radiant Heat Source 

b. NFPA 285 Standard Fire Test Method for Evaluation of Fire Propagation Character-
istics of Exterior Non-Load Bearing Wall Assemblies Containing Com-
bustible Components 

3. The American Association of Textile Chemists and Colorists: 
a. AATCC 127-08 Water Resistance: Hydrostatic Pressure Test 
b.  

4. US Federal Specifications 
a. TT-S-001543A Sealing Compound: Silicone Rubber Base (for Calking, Sealing, and 

Glazing in Buildings and Other Structures) 
b. TT-S-00230 Sealing Compound:  Elastomeric Type, Single Component (for Calking, 

Sealing, and Glazing in Buildings and Other Structures 
 

1.03 ADMINISTRATIVE REQUIREMENTS 
 

A. Pre-Construction Meetings 
 

1. The EIFS installer shall coordinate with the General Contractor to schedule, invite and administer 
a pre-construction meeting including but not limited to the architect of record, consultant(s), EIFS, 
sheathing board, accessory materials and sealant manufacturer’s representatives and the owner 
to assure required integration of products selected as specified herein and for proper sequencing 
and installation detailing. 

 
B. Coordinate for related specification and integration of Selected Materials as referenced in Section 

2.02.B.1, 2.02.B.2 and 2.02.C herein below. 
 

C. Sequencing  
 

2. Coordinate installation of sheathing board and accessory materials, flashing, foundation water-
proofing, roofing membrane, windows, doors, and other penetrations of the exterior walls to pro-
vide a continuous air and water-resistive membrane barrier. 

 
3. Provide protection of rough openings before installing windows, doors, and other penetrations of 

the exterior walls. 
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4. Coordinate installation of windows and doors so air and water-resistive membrane barrier acces-
sory materials, transitions, flashings, etc.  are connected to them to provide a continuous barrier. 

 
5. Install window and door head flashings immediately after windows and doors are installed. 

 
6. Install diverter flashings wherever water can enter the wall assembly to direct water to the exteri-

or. 
 
7. Install copings and sealants immediately after installation of the Exterior Insulation and Finish 

System with Moisture Drainage and when EIFS coatings are dry. 
 
8. Attach penetrations through Exterior Insulation and Finish System to structural support and pro-

vide water-tight seals at penetrations. 
 

1.04 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS 
 

A. Submit product data as required by Section 01 33 00, Administrative Requirements. 
 

B. Submit shop drawings for panelized EIFS with Moisture Drainage showing wall layout, connections, 
details, expansion joints, and installation sequence. 

 
C. Submit two (2) samples of the Exterior Insulation and Finish System with Moisture Drainage for each 

finish, texture, and color to be used on the project.  Use the same tools and techniques proposed for 
the actual installation.  Make the samples of sufficient size to accurately represent each color and tex-
ture being utilized on the project. 
 

D. Submit a current copy of the manufacturer’s Trained Contractor Certificate for the EIF system speci-
fied.   
Submit Owner/Architect-requested test results verifying the performance of the Exterior Insulation and 
Finish System with Moisture Drainage.   
 

E. Submit a copy of the manufacturer’s installation details and application instructions. 
 

1.05 CLOSEOUT SUBMITTALS 
 

A. Submit a copy of the manufacturer’s recommended maintenance and repair manual. 
 

B. Submit a copy of the Exterior Insulation and Finish System with Moisture Drainage manufacturer’s 
comprehensive single source limited warranty. 

 
1.06 QUALITY ASSURANCE 

 
A. Manufacturer’s Qualifications: 

 
1. A member in good standing of the EIFS Industry Members Association (EIMA). 

 
2. Manufacture Exterior Insulation and Finish System with Moisture Drainage materials at a facility 

covered by a current ISO 9001:2015 and ISO 14001:2015 certification.  Certification of the facility 
is done by a registrar accredited by the American National Standards Institute, Registrar Accredi-
tation Board (ANSI-RAB). 

 
B. Contractor Qualifications: 
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1. Knowledgeable in the proper installation of the Exterior Insulation and Finish System with Mois-
ture Drainage. 
 

2. Possess a current copy of the manufacturer’s Trained Contractor Certificate for the EIF system 
specified. 
 

3. Successfully complete a minimum of three (3) projects of similar scope and scale to the specified 
project. 

 
C  Insulation Board Manufacturer Qualifications:  

 
1. Listed by EIFS Manufacturer, and capable of producing the Expanded Polystyrene (EPS) in ac-

cordance with the current EIFS Manufacturer’s Specification for Insulation Board. 
 

2. Subscribe to the Dryvit Third Party Certification and Quality Assurance Program. 
 

D. Panel Fabricator Qualifications:  
 

1. Experienced and competent in the fabrication of architectural wall panels. 
 

2. Possess a current Outsulation HDCI System Trained Contractor Certificate* issued by Dryvit Sys-
tems, Inc. 

 
E. Panel Erector Qualifications: 

 
1. Experienced and competent in the installation of architectural wall panel EIF systems. 

 
2. Shall be: 

a. The panel fabricator or 
b. An erector approved by the panel fabricator or 
c. An erector under the direct supervision of the panel fabricator. 

 
 
1.07 DELIVERY, STORAGE AND HANDLING 

 
1. Deliver all Exterior Insulation and Finish System with Moisture Drainage components and materi-

als to the job site in the original, unopened packages with labels intact.  
 

2. Inspect all Exterior Insulation and Finish System with Moisture Drainage components and materi-
als upon arrival for physical damage, freezing or overheating. Do not use questionable materials.  

 
3. Store all Exterior Insulation and Finish System with Moisture Drainage components and mate-

rials at the jobsite in a cool, dry location, out of direct sunlight, protected from weather and 
other sources of damage. Maintain minimum and maximum storage temperature as stated in 
the product data sheets or specifications for the materials selected.  NOTE:  Minimize expo-
sure of materials to temperatures over 90 °F (32 °C).  Finishes exposed to temperatures over the 
published maximum storage temperature for even short periods may exhibit skinning and in-
creased viscosity and should be inspected prior to use.  

 
4. Protect all products from inclement weather and direct sunlight.  

 
1.08 SITE CONDITIONS  

 
A. Ambient Conditions  
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1. Do not apply wet materials during inclement weather unless appropriate protection is pro-

vided. Protect materials from inclement weather until they are completely dry. 
 

2. Verify the minimum air and wall surface temperatures at the time of application as stated 
in the product data sheets or specifications for the materials selected.  

 
3. Maintain these temperatures with adequate air ventilation and circulation for a minimum of 

24 hours 
 

1.09 WARRANTY 
 

A. Manufacturers’ Limited EIF System Warranty 
 

1. Manufacturer shall offer a limited material defect and labor to repair or replace defective material 
warranty stating the Products will be free from manufacturing defect and will perform as warrant-
ed in the manner specified for the stated term measured from the Date of Project Substantial 
Completion.   
a. A pre-construction meeting, including representatives of the Manufacturer, the Applicator, the 

Owner, and the Consultant (if applicable), shall be required prior to installation of the Prod-
ucts. 

b. The term of this warranty may be extended for an additional 2 years with involvement on the 
project of a Manufacturer-approved, third-party consultant (“Consultant”) engaged by the 
Owner or its authorized representative, at the Owner’s sole expense. Inspection reports gen-
erated by the Consultant shall be made available to the Manufacturer and the Owner. 

c. The warranty is available upon written request. 
 
2. The EIF system warranty shall additionally include the following for the term of the warranty or as 

specifically noted hereunder. 
a. The EIF system warranty term shall be 20-years. 
b. The EIFS will remain in a watertight condition when the EIFS is used in conjunction 

with approved Company Joinery and Sealants.  
c. The EIFS will drain incidental moisture between the air/water-resistive barrier 

and the insulation board. 
1) Remedy includes repair or replacement of any sheathing or framing member that 

is damaged as a result of the EIF system failing to drain incidental moisture between the 
secondary weather barrier and the insulation board. 

d. Finish will be UV fade resistant for 10 years, except for specially produced colors. 
1) Specially produced colors will be UV fade resistant for 5 years when   high-

performance colorants are used to formulate. 
e. The EIF system will have a base coat, mesh and finish that is resistant to puncture for the 

EIF system warranty term. 
f. The EIFS shall be eligible to receive a renewal of the original warranty if the Owner satisfac-

torily completes the specific renovation requirements published by the Manufacturer. 
 

B. Installer Warranty 
1. EIF system Installer shall provide a separate minimum 1-year warranty for all workmanship relat-

ed to the proper installation and drainage performance of the EIFS application.  Manufacturer 
shall not be responsible for workmanship associated with the installation of Exterior Insulation 
and Finish System with Moisture Drainage. 

 
PART 2 - PRODUCTS 

 
2.01 MANUFACTURERS 
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A. Manufacturers List: 

 
1. Dryvit Systems, Inc., One Energy Way, West Warwick, RI 02893, 800-556-7752, www.dryvit.com. 
2. Tremco, Inc., 3735 Green Road Beachwood, OH 44122 800.321.7906, www.tremco.com. 

 
B. Substitution Limitations: 

 
1. All components of the Outsulation® HDCI System® including EPS Insulation Board shall be sup-

plied or obtained from Dryvit Systems, Inc., Tremco, Inc. or their authorized distributors.  Substitu-
tions or additions of materials manufactured or supplied by others will void the EIF system war-
ranty. 

 
2. Alternate EIFS manufacturers must demonstrate equivalency for all elements of EIF system such 

as but not limited to: 
a. Material components, compatibility and testing 
b. Standard and specialty finishes;  
c. Color and texture matching; and, 
d. Warranty criteria as specified herein. 

 
3. Submit alternate EIFS manufacturer’s complete data highlighting equivalency for review through 

Substitution Requirements as defined in Division 1. 
 

2.02 DESCRIPTION 
 

A. System Description: 
 

1. The Dryvit Outsulation HDCI System is an Exterior Insulation and Finish System (EIFS) with 
Moisture Drainage, consisting of: 

 
a. An Air and Water-Resistive Membrane Barrier 
b. Accessory Materials 
c. Adhesive – installed in vertical ribbons to facilitate egress of incidental moisture 
d. Expanded Polystyrene (EPS) insulation board 
e. Base Coat 
f. Reinforcing Mesh – ultra high impact assembly 
g. Finish Coat 
h. Joint Sealants as specified herein below 

 
B. Materials: 

 
1. Fluid-Applied Air and Water-Resistive Barrier: 

 
a. Permeable: 

1) Dryvit Backstop® NT: A standard film vapor permeable, flexible, polymer-based non-
cementitious water-resistive and air barrier coating available in Texture and Smooth ver-
sions.  Backstop NT can be installed in ambient air and substrate surface temperatures of 
40 °F (5 °C) and rising for a minimum 24 hours and exposed for up to 6 months during 
the construction process.  Backstop NT Texture is additionally used for treatment of 
sheathing board joints, inside / outside corners and spotting of fastener heads. 

2) Dryvit Backstop® NTX:  A standard film vapor permeable, low-temperature, flexible, pol-
ymer-based non-cementitious water-resistive and air barrier coating available in Texture 
and Smooth versions.  Backstop NTX can be installed in ambient air and substrate sur-

file://///dry-ri-file/public/Marketing/Desktop%20Publishing/1%20-%20US%20DOCUMENTS/3%20-%20Specifications/ds853%20OPMD%20CSI%20Compliant%20Spec/www.dryvit.com
tel:800.321.7906
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face temperatures of 25 °F (3.88 °C) and rising for a minimum 24 hours and exposed for 
up to 6 months during the construction process.   

3) Tremco ExoAir® 230:   A thick film synthetic, permeable, elastomeric air/water-resistive 
membrane barrier designed to be roller or spray applied.  ExoAir 230 can be installed in 
ambient air and substrate surface temperatures of 40 °F (5 °C) and rising, shall be pro-
tected from rain and washout prior to drying and can be exposed for up to 12 months dur-
ing the construction process.  ExoAir is specialty formulated for design options requiring 
assembles that have been evaluated for NFPA 285. 

 
b. Non-Permeable – Vapor Retarder / Barrier: 

 
1) Dryvit Backstop® NT-VB (Vapor Barrier): A standard film non-permeable, Class I, low-

temperature, flexible, polymer-based non-cementitious water-resistive and air barrier 
coating available in Texture and Smooth versions.  Backstop NT-VB can be installed in 
ambient air and substrate surface temperatures of 40 °F (5 °C) and rising for a minimum 
24 hours and exposed for up to 6 months during the construction process.  Backstop NT-
VB Texture is additionally used for treatment of sheathing board joints, inside / outside 
corners and spotting of fastener heads. 

 
2. Accessory Materials for Fluid Applied Air and Water-Resistive Barrier (AWRB): 

4) Tremco Dymonic 100:  A high-performance, high-movement, single-component, medium-
modulus, low-VOC, UV-stable, non-sag, gun applied polyurethane sealant.   Used in 
substrate preparation, treating sheathing board joints and inside/outside corners and fas-
tener heads, preparing rough openings and penetrations, bridging expansion joints in 
substrate, material transitions and flashing integration.  Dymonic 100 can be installed in 
ambient air and substrate surface temperatures of 40 °F (5 °C) and rising.  Where Dy-
monic 100 must be applied in temperatures below 40 ˚F, (5 ˚C), please refer to the Trem-
co Technical Bulletin for Applying Sealants in Cold Conditions (No. S-08-44 rev 1) that 
can be found at www.tremcosealants.com. 

5) Tremco ExoAir 110AT:  A 22-mil composite impermeable membrane that is comprised of 
16 mils of butyl and 6 mills of HDPP facer.  Used in limited applications as a membrane 
flashing that will not interfere with the adhesive application of EIFS. 

 
3. Drainage Components: 
 

a. Drainage Track UV treated PVC “J” channel perforated with weep holes, complying with  
ASTM D 1784 and ASTM C 1063.   

b. Acceptable manufacturers of Drainage Track: 
1) Starter Trac STWP – without drip edge by Plastic Components, Inc. 

2) Starter Trac STDE – with drip edge by Plastic Components, Inc. 
3) Universal Starter Track by Wind-lock Corporation 

4) Sloped Starter Strip with Drip by Vinyl Corp. 
c. Dryvit Drainage Strip™ corrugated plastic strip. 
d. Dryvit AP Adhesive™ urethane-based adhesive used to attach Drainage Track and Dryvit 

Drainage Strip to the sheathing. 
 

4. Adhesives: 
 

a. Liquid polymer-based adhesive field mixed with Portland cement. 
1) Dryvit Primus® 
2) Dryvit Genesis® 

b. Ready mixed dry blend cementitious, copolymer-based adhesive field mixed with water. 
1) Dryvit Primus® DM 
2) Dryvit Genesis® DM 
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3) Dryvit Genesis® DMS 
4) Rapidry DM™ 35-50 
5) Rapidry DM™ 50-75 

 
5. Insulation Board: 
 

a. Expanded Polystyrene; minimum thickness 25 mm (1 in); meeting Dryvit Specification DS131 
and ASTM E 2430. 

 
6. Pre-Coated Insulation Starter Boards, Corners and Shapes: 

 
a. Machine Coated Starter Boards, Corners and Shapes:  Shall be produced with materials ap-

proved by Dryvit Systems, Inc. and be supplied by a fabricator approved by Dryvit Systems, 
Inc. 

 
7. Base Coat: 
 

a. Liquid polymer-based base coat field mixed with Portland cement. 
1) Dryvit Primus 
2) Dryvit Genesis 
3) Dryvit Dryflex 

b. Ready mixed dry blend cementitious, copolymer-based base coat field mixed with water. 
1) Dryvit Primus DM 
2) Dryvit Genesis DM 
3) Dryvit Genesis DMS 
4) Rapidry DM 35-50 
5) Rapidry DM 50-75 
6) Dryvit NCB – Non-cementitious 

 
8. Reinforcing Mesh: 

a. Provide Ultra High Impact Mesh Assembly including Standard Mesh (4.3 oz.) set in base coat 
over Panzer 20 (20.5 oz.) Mesh set in base coat with Corner Mesh (7.2 oz.) set in base coat 
throughout the entire EIFS cladd wall area. 

 

Reinforcing Mesh1/Weight 
oz/yd² (g/m²) 

Minimum Tensile 
Strengths 

EIMA Impact 
Classification 

EIMA Impact Range 
in-lbs   (Joules) 

Impact Test Results 
in-lbs       (Joules) 

Standard - 4.3 (146) 150 lbs/in (27 g/cm) Standard 25-49 (3-6) 36 (4) 
Standard Plus - 6 (203) 200 lbs/in (36 g/cm) Medium 50-89 (6-10) 56 (6) 

Intermediate™ - 12 (407) 300 lbs/in (54 g/cm) High 90-150 (10-17) 108 (12) 
Panzer 151 - 15 (509) 400 lbs/in (71 g/cm) Ultra High >150 (>17) 162 (18) 

Panzer 201 - 20.5 (695) 550 lbs/in (98 g/cm) Ultra High >150 (>17) 352 (40) 
Detail Mesh Short Rolls - 4.3 

(146) 
150 lbs/in (27 g/cm) n/a n/a n/a n/a n/a 

Corner Mesh™ - 7.2 (244) 274 lbs/in (49 g/cm) n/a n/a n/a n/a n/a 
* It shall be colored blue and bear the Dryvit logo for product identification 

1. Shall be used in conjunction with Standard Mesh (recommended for areas exposed to high traffic) 
 

 
9. Finish:  MATCH EXISTING 

 
a. Water-based, acrylic coating with integral color and texture; formulated with Dirt Pickup Re-

sistance (DPR) chemistry. 
1) Available textures:  Select the one that most closely matches existing. 

a) Quarzputz® DPR – open texture 
b) Sandblast® DPR – medium texture  

http://www.dryvit.com/media/202095/ds131_expanded-polystyrene-eps-insulation-board-specifications.pdf
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c) Freestyle® DPR – fine texture 
d) Sandpebble® DPR – pebble texture 
e) Sandpebble® Fine – fine pebble texture 

 
 

C. Joint Sealants: 
 

 
1. Silicone Sealant:   

a. Tremco Spectrem 1: An ultra low modulus, high-performance, one-part, moisture-curing sili-
cone joint sealant with physical properties making it an ideal sealant for sealing dynamic 
joints. 

b. Where deemed necessary, use TREMprime Silicone Porous Primer. 
c. See related specification section or consult with Tremco, Inc. for more information.  

 
2. Polyurethane Sealant:    

a. Tremco Dymonic FC:  A one component hybrid polyurethane sealant.  Where deemed nec-
essary, use TREMprime Silicone Porous Primer for porous surfaces and TREMprime Silicone 
Metal Primer for metals or plastics.  Coordinate for primer use as indicated. 

 
D. Jobsite-Mixed Materials: 

 
1. Portland cement: verify is Type I or II, meeting ASTM C 150, white or gray in color, fresh and free 

of lumps. 
 

2. Water: verify is clean and free of foreign matter.  
 

E. Reference Documentation for Outsulation HDCI System: 
1. Data Sheet – DS931 
2. Details – DS946 
3. Application Instructions – DS936 

 
PART 3 EXECUTION 

 
3.01 EXAMINATION 

 
A. Verification of Conditions: 

 
1. Verify access to electric power, clean water and a clean work area at the location where 

the Dryvit materials are to be applied. 
 

2. Verify the deflection of the substrate does not exceed 1/240 times the span.  Verify substrate is 
flat within 1/4 in (6.4 mm) in a 4 ft (1.2 m) radius. 

 
3. Verify substrate is sound, dry, connections are tight; has no surface voids, projections, or other 

conditions that may interfere with the Exterior Insulation and Finish System with moisture drain-
age installation or performance. 
 

4. Verify the slope of inclined surfaces are not less than 6:12 (27 o) were the length of the slope 
does not exceed 12 in (305 mm) or 3:12 (14 o) were the length of the slope does not exceed 4 in 
(102 mm).  
 

5. Verify metal roof flashings have been installed in accordance with Sheet Metal and Air Condition-
ing Contractors National Association (SMACNA) standards. 
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6. Verify all rough openings are flashed in accordance with the Exterior Insulation and Finish Sys-

tem with Moisture Drainage manufacturer’s installation details, or as otherwise necessary to pre-
vent water penetration. Verify chimneys, balconies and decks have been properly flashed as 
necessary to prevent water penetration. 

 
7. Verify windows and doors are installed and flashed per manufacturer's requirements and installa-

tion details. 
 

8. Notify general contractor of all discrepancies prior to the installation of the Exterior Insulation and 
Finish System with moisture drainage. 

 
9. Verify that expansion joints are installed:  See Exterior Elevations 

a. Where expansion joints occur in the substrate system. 
b. Where building expansion joints occur. 
c. At floor lines in wood frame construction. 
d. At floor lines of non-wood framed buildings where significant movement is expected. 
e. Where the Exterior Insulation and Finish System with moisture drainage abuts dissimilar ma-

terials. 
f. Where the substrate type changes. 
g. Where prefabricated panels abut one another. 
h. In continuous elevations at intervals not exceeding 75 ft (23 m). 
i. Where significant structural movement occurs, such as changes in roof line, building shape or 

structural system. 
 

10. Vapor Retarders: The use and location of vapor retarders within a wall assembly is the responsi-
bility of the project designer and shall comply with local building code requirements.  The type 
and location shall be noted on the project drawings and specifications.  Vapor retarders may be 
inappropriate in certain climates and can result in condensation within the wall assembly.   

 
3.02 PREPARATION 

 
A. Protect the Exterior Insulation and Finish System with Moisture Drainage materials by permanent or 

temporary means from inclement weather and other sources of damage prior to, during, and following 
application until completely dry. 

 
B. Protect adjoining work and property during installation of the Exterior Insulation and Finish System 

with Moisture Drainage. 
 

C. Prepare the substrate to be free of foreign materials, such as oil, dust, dirt, form-release agents, efflo-
rescence, paint, wax, water repellants, moisture, frost, and any other condition that may inhibit adhe-
sion. 

 
3.03 INSTALLATION 

 
A. Install the EIF system in accordance with ASTM C1397 and the Dryvit Outsulation HDCI System Ap-

plication Instructions, DS936.  Apply base coat sufficient to fully embed the reinforcing mesh.  The 
recommended method is to apply the base coat in two (2) passes. 

 
B. Apply sealant to base coat surface prepared in accordance with DS153. 

 
C. Install high impact reinforcing mesh as specified at ground level, high traffic areas and other areas 

exposed to or susceptible to impact damage as designated on contract drawings. 

https://www.dryvit.com/fileshare/doc/us/description/ds153.pdf
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D. Install Machine Coated Dryvit EPS Shapes in accordance with Dryvit Publication DS854. 

 
3.04 SITE QUALITY CONTROL 

 
A. Exterior Insulation and Finish System with Moisture Drainage manufacturer assumes no responsibility 

for on-site inspections or application of its products. 
 

B. EIFS sub-contractor to certify in writing the quality of work performed relative to the substrate system, 
details, installation procedures, and as to the specific products used. 

 
C. EPS supplier, if requested, to certify in writing that the EPS meets the Exterior Insulation and Finish 

System with Moisture Drainage manufacturer’s specifications. 
 

D. The sealant contractor, if requested, to certify in writing that the sealant application is in accordance 
with the sealant manufacturer's and the Exterior Insulation and Finish System with Moisture Drainage 
manufacturer’s recommendations. 

 
3.05 CLEANING 

 
A. Remove all excess Exterior Insulation and Finish System materials from the job site by the contractor 

in accordance with contract provisions and as required by applicable law. 
 

B. Leave all surrounding areas, where the Exterior Insulation and Finish System with Moisture Drainage 
has been applied, free of debris and foreign substances resulting from the EIFS sub-contractor’s 
work. 

END OF SECTION 07 2419 
 
 
 
 
 
 
 
 
 
  

http://www.dryvit.com/media/362613/ds854.pdf
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SECTION 07 2500 

GYPSUM BOARD WEATHER-RESISTANT BARRIER AND AIR BARRIER SYSTEM 
 
PART 1 GENERAL 
 
PART 1 -  SECTION INCLUDES 
SCHEDULE 1 -  Work of this section includes coated fiberglass-mat gypsum sheathing 
board system with integral weather-resistant barrier (WRB) and air barrier (AB) features, and all 
accessory materials required for covering sheathing joints, fasteners, penetrations, rough open-
ings, and material transitions, for use under exterior wall claddings. 
 
PART 2 -  RELATED SECTIONS 
SCHEDULE 1 -  Section 054000 Cold-Formed Metal Framing 
SCHEDULE 2 -  Section 061000 Rough Carpentry 
SCHEDULE 3 -  Section 079200 Joint Sealants; sealant materials and installation tech-
niques 
SCHEDULE 4 -  Section 092900 Gypsum Board 
SCHEDULE 5 -  EIFS 
 
PART 3 -  DEFINITIONS 
SCHEDULE 1 -  Air Barrier (AB): Air tight barrier made of material that is relatively air im-
permeable but moisture vapor permeable, with sealed joints and penetrations, and with termina-
tions sealed to adjacent surfaces. 
SCHEDULE 2 -  Weather-Resistant Barrier (WRB): Water-shedding barrier made of mate-
rial that is moisture-resistant, installed to shed water, with sealed joints and penetrations, and 
with terminations sealed to adjacent surfaces. 
SCHEDULE 3 -  Rough Openings: Openings in the wall to accommodate windows and 
doors. 
SCHEDULE 4 -  Material Transitions: Areas where the WRB / AB coated fiberglass-mat 
gypsum sheathing connects to beams, columns, slabs, parapets, foundation walls, roofing sys-
tems, and at the interface of dissimilar materials. 
 
PART 4 -  REFERENCE STANDARDS  
SCHEDULE 1 -  ASTM C473 Standard Test Method for Physical Testing of Gypsum Panel 
Products. 
SCHEDULE 2 -  ASTM C1177 Standard Specification for Glass Mat Gypsum Substrate for 
Use as Sheathing. 
SCHEDULE 3 -  ASTM C1280 Standard Specification for Application of Gypsum Sheath-
ing. 
SCHEDULE 4 -  ASTM D3273 Standard Test Method for Resistance to Growth of Mold on 
the Surface of Interior Coatings in an Environmental Chamber. 
SCHEDULE 5 -  ASTM E72 Standard Test Methods of Conducting Strength Tests of Pan-
els for Building Construction. 
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SCHEDULE 6 -  ASTM E96 Standard Test Methods for Water Vapor Transmission of Ma-
terials. 
SCHEDULE 7 -  ASTM E119 Standard Test Method for Fire Tests of Building Construction 
and Materials. 
SCHEDULE 8 -  ASTM E136 Standard Test Method for Behavior of Materials in a Vertical 
Tube Furnace at 750 C. 
SCHEDULE 9 -  ASTM E84 Standard Test Method for Surface Burning Characteristics of 
Building Materials. 
SCHEDULE 10 -  ASTM E2178 Standard Test Method for Air Permeance of Building Mate-
rials. 
SCHEDULE 11 -  ASTM E2357 Standard Test Method for Determining Air Leakage of Air 
Barrier Assemblies. 
SCHEDULE 12 -  ICC ES AC212 Acceptance Criteria for Water-Resistive Coatings Used as 
Water-Resistive Barriers over Exterior Sheathing. 
SCHEDULE 13 -  AAMA 714 Voluntary Specification for Liquid Applied Flashing Used to 
Create a Water Resistive Seal Around Exterior Wall Openings in Buildings. 
 
PART 5 -  SUBMITTALS 
SCHEDULE 1 -  Submittals: Submit in accordance with Division 1 requirements. 
SCHEDULE 2 -  Product Data and Installation Instructions: Submit manufacturer’s product 
data including sheathing and accessory material types, composition, descriptions and proper-
ties, installation instructions and substrate preparation recommendations. 
SCHEDULE 3 -  Shop Drawings: Submit shop drawings indicating locations and extent of 
WRB / AB system, including details of typical conditions, special joint conditions, intersections 
with other building envelope systems and materials; counter flashings and details showing 
bridging of envelope at substrate changes, details of sealing penetrations, and detailed flashing 
around windows and doors 
SCHEDULE 4 -  Test Reports: Submit test reports indicating compliance with specified 
performance characteristics and requirements 
SCHEDULE 5 -  Sample warranty: Submit a sample warranty identifying the terms and 
conditions of the warranty as herein specified. 
SCHEDULE 6 -  Evaluation reports: Accredited laboratory testing for materials 
 
PART 6 -  WARRANTY 
SCHEDULE 1 -  Provide manufacturer’s standard warranty against in-place exposure 
damage (delamination, deterioration) for 12 (twelve) months of exposure to normal weather 
conditions beginning with the date of installation of the product. 
SCHEDULE 2 -  Provide manufacturer's standard warranty for sheathing to be free of 
manufacturing defects that make it unsuitable for its intended use. Warranty period shall be Ten 
(10) years from the date of purchase of the product. 
SCHEDULE 3 -       Provide manufacturer’s standard warranty for use as a drainage plane when 
the cladding systems are properly designed and installed, with a warranty period of 10 years 
from the date of purchase of the product or, when used as a substrate in architecturally specified 
drainage EIFS, 12 years from the date of purchase of the product..  
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SCHEDULE 4 -  Material Warranty:  Provide material manufacturer’s standard product 
warranty, for a minimum three (3) years from date of Substantial Completion.  
 
 
PART 7 -  DELIVERY, STORAGE, AND HANDLING 
SCHEDULE 1 -  Store WRB / AB coated fiberglass mat gypsum sheathing under cover 
and keep dry and protected against weather, condensation, direct sunlight, construction traffic, 
and other potential causes of damage. Stack sheathing flat and supported on risers on a flat 
platform to prevent sagging. 
SCHEDULE 2 -  Protect fluid applied material, primers and accessory materials from dam-
age, weather, excessive temperatures and construction traffic. 
SCHEDULE 3 -  Store fluid applied material and primers at temperatures of 40 degrees F 
or above. 

D. Apply fluid applied material to clean surfaces free of contaminants. Chemical resi-
dues, surface coatings or films may adversely affect adhesion. Pressure-treated 
wood and other contaminated surfaces should be cleaned with a solvent wipe be-
fore application. 

 
PART 8 -  FIELD CONDITIONS 
SCHEDULE 1 -  Application standards where applicable are in accordance with Gypsum 
Association Publication GA-253 for gypsum sheathing and ASTM C1280. 
SCHEDULE 2 -  Do not install sheathing that is moisture damaged. Indications that panels 
are moisture damaged include, but not limited to, discoloration, sagging, or irregular shape. 
SCHEDULE 3 -  Allow installed sheathing to be dry to the touch before sealing joints, pen-
etrations, rough openings, and material transitions. 
SCHEDULE 4 -  Do not attempt to seal joints, corners, penetrations, rough openings, and 
material transitions when installed sheathing surface is frozen or has frost on the surface. 
SCHEDULE 5 -  Do not apply sealing materials to sheathing when air or surface tempera-
ture is below 25F for fluid applied materials. 
SCHEDULE 6 -  Sequencing.  Do not install air barrier material before the roof assembly 
has been sufficiently installed to prevent a buildup of water in the interior of the building. 
SCHEDULE 7 -  Compatibility.  Do not allow air barrier materials to come in contact with 
chemically incompatible materials. 
SCHEDULE 8 -  Ultra-violet exposure.  Do not expose air barrier materials to sunlight 
longer than as recommended by the material manufacturer. 
 
PART 2 PRODUCTS 
 
2.1 WEATHER BARRIER ASSEMBLIES 

A. Acceptable products: DensElement Barrier System as manufactured by Georgia-
Pacific Gypsum LLC. 
1. Sheathing: DensElement Sheathing. 
2. Fluid-applied flashing materials: Fluid-applied flashing as approved by Geor-

gia-Pacific Gypsum LLC. 
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3. Primers, backer rods and accessory materials: As approved by Georgia-
Pacific Gypsum LLC. 

B. System Description: Weather-Resistant Barrier and Air Barrier assembly installed at 
exterior stud walls under exterior cladding, consisting of the following components 
as herein specified: 
1. Sheathing: WRB / AB coated fiberglass mat gypsum sheathing. 
2. Fluid-applied flashing to seal sheathing joints, inside and outside corners, 

penetrations, rough openings, and material transitions. 
3. Backer rods and accessory materials. 

 
2.2  WEATHER-RESISTANT BARRIER (WRB) AND AIR BARRIER (AB) GYPSUM   

SHEATHING 
PART 9 -  A. Description: Coated fiberglass mat gypsum sheathing with integral weather-
resistant   barrier (WRB) and air barrier (AB) complying with applicable requirements of 
ICC-  ES AC212, ASTM E2178, ASTM E2357. 
PART 10 -  B. Vapor Permeability: When tested as system in accordance with ASTM E96  
PART 11 -   (water method) the WRB and AB system has a minimum vapor permeance of 20  
PART 12 -   perms with sealed joints and fasteners. 

C. The WRB and Air Barrier Gypsum Sheathing has a moisture absorption rate < 6% 
PART 13 -  D. Air Barrier performance requirements: 

1. Air permeance of sheathing: Sheathing with an air permeability not greater 
than 0.001 cfm/ft2 (0.02L/s/m2) when tested in accordance with ASTM E2178. 

2. Air permeance of assembly: Assembly of sheathing and sealing components 
with an average air leakage not greater than 0.04 cfm/ft2 (0.2L/s/m2) when 
tested in accordance with ASTM E2357. 

 
2.3 FLUID-APPLIED FLASHING AND ACCESSORY MATERIALS FOR JOINTS, INSIDE 
AND OUTSIDE CORNERS, FASTENERS, ROUGH OPENINGS, AND MATERIAL 
TRANSITIONS 

A. Substrate requirements: 
1. Sheathing panels should be trimmed to obtain neat fitting joints. 
2. Gaps that are more than 1/4” and less than 1” shall be filled with a backer rod 

to support the fluid applied flashing at the transition joint. 
3. For gaps larger than 1" use transition membrane flashing as approved by 

Georgia-Pacific Gypsum LLC. 
B. Fluid applied flashing for panel joints, inside and outside corners, and penetrations 

1. Description: STP-based fluid applied flashing. 
2. Properties: 

a. Acceptable substrate: Georgia-Pacific Gypsum LLC DensElement 
Sheathing.  

b. Adhesion to fiberglass mat faced sheathing: No delamination from face 
of sheathing. 

c. Applied wet film thickness: 16 mils. 
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d. Air permeance: meets 0.004 cubic feet per minute per square foot 
(0.02L/s/sq m), maximum, when tested in accordance with ASTM 
E2178. 

e. Water vapor permeance: >10 perms (287 ng/(Pa s sq m)), minimum, 
when tested in accordance with ASTM E96/E96M. 

f. Ultraviolet and weathering resistance: Approved for 12 months weather 
exposure. 

g. Comply with applicable requirements of AAMA 714 
3. Primer:  Provide primer in accordance with air barrier manufacturer's written 

instructions for exposed gypsum core edges. 
C. Fluid applied flashing for sealing fasteners: 

1. Description:  STP-based fluid applied flashing. 
2. Properties: 

a. Acceptable substrate: Georgia-Pacific Gypsum LLC DensElement 
Sheathing.  

b. Adhesion to fiberglass mat faced sheathing: No delamination from face 
of sheathing. 

c. Applied wet film thickness: 16 mils. 
d. Air permeance: meets 0.004 cubic feet per minute per square foot (0.02 

L/s/sq m), maximum, when tested in accordance with ASTM E2178. 
e. Water vapor permeance: >10 perms (287 ng/(Pa s sq m)), minimum, 

when tested in accordance with ASTM E96/E96M. 
f. Ultraviolet and weathering resistance: Approved for 12 months weather 

exposure. 
g. Comply with applicable requirements of AAMA 714. 

D. Fluid applied flashing for sealing rough openings 
1. Fluid applied flashing: STP-based fluid applied flashing. 
2. Primer: Liquid primer in accordance with air barrier manufacturer's written in-

structions for exposed gypsum core edges. Apply primer to raw gypsum board 
edges by brushing on a thin, uniform coat. 

3. Properties: 
a. Acceptable substrate: Georgia-Pacific Gypsum LLC DensElement 

Sheathing.  
b. Flashing adhesion to fiberglass mat faced sheathing: No delamination 

from face of sheathing. 
c. Applied wet film thickness: 16 mils. 
d. Flashing air permeance: meets 0.004 cubic feet per minute per square 

foot (0.02 L/s/sq m), maximum, when tested in accordance with ASTM 
E2178. 

e. Flashing water vapor permeance: >10 perms (287 ng/(Pa s sq m)), min-
imum, when tested in accordance with ASTM E96/E96M. 

f. Ultraviolet and weathering resistance: Approved for 12 months weather 
exposure. 

g. Flashing comply with applicable requirements of AAMA 714. 
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E. Material transitions using fluid applied flashing: 
1. Refer to substrate requirements for treatment of gaps as specified herein. 

Gaps that are more than 1/4” and less than 1” shall be filled with a backer rod 
to support the fluid applied flashing at the transition joint.  For gaps larger than 
1" use transition membrane flashing as approved by Georgia-Pacific Gypsum 
LLC  

2. Fluid applied flashing for material transitions:  
3. Properties: 

a. Acceptable substrate: Georgia-Pacific Gypsum LLC DensElement 
Sheathing.  

b. Adhesion to fiberglass mat faced sheathing: No delamination from face 
of sheathing. 

c. Applied wet film thickness: 16 mils 
d. Air permeance: 0.004 cubic feet per minute per square foot (0.02L/s/sq 

m), maximum, when tested in accordance with ASTM E2178 
e. Water vapor permeance: >10 perms (287 ng/(Pa s sq m)), minimum, 

when tested in accordance with ASTM E96/E96M 
f. Ultraviolet and weathering resistance: Approved for 12 months weather 

exposure 
g. Comply with applicable requirements of AAMA 714 

 
PART 3 EXECUTION 
 
3.1 PREPARATION 

A. Remove projections, protruding fasteners, loose or damaged sheathing material at 
edges of panel that might interfere with proper installation to seal joints, corners, 
fasteners, penetrations, openings, or material transitions. 

B. Wipe down the sheathing surface to receive sealing materials with a clean cloth. 
C. Ensure field conditions are met as outlined in Part 1 – General Requirements. 

 
3.2 INSTALLATION OF WEATHER-RESISTANT BARRIER (WRB) AND AIR BARRIER (AB) 

SHEATHING 
A. WRB / AB Coated fiberglass mat sheathing: 

1. Install and fasten DensElement Sheathing according to manufacturer’s de-
tailed installation instructions 

2. Fastener and penetration treatment:  Treat all sheathing fasteners with speci-
fied fluid applied flashing used for sealing joints. 

PART 14 -  
3.3 FLUID APPLIED FLASHING FOR SEALING SHEATHING JOINTS, INSIDE AND 

OUTSIDE CORNERS, FASTENERS, ROUGH OPENINGS, AND MATERIAL 
TRANSITIONS 
A. Sealing DensElement Sheathing Joints using specified Fluid Applied Flashing 

1. Apply fluid applied flashing over the joint in a zigzag or ribbon pattern. Cover a 
minimum of 1” on both sides of the joint. 
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2. With a straight edge tool, spread evenly over the sheathing joint.  
3. Apply at a rate to achieve a minimum wet mil thickness of 16 mils over the en-

tire joint area. 
B. Sealing DensElement Sheathing Vertical Corners using specified Fluid Applied 

Flashing 
1. Apply fluid applied flashing over the inside and/or outside corner in a zigzag or 

ribbon pattern. Cover a minimum of 2” on both sides of the corner. 
2. With a straight edge tool, spread evenly over the sheathing corner.  
3. Apply at a rate to achieve a minimum wet mil thickness of 16 mils over the 

corner area. 
C. Sealing DensElement Sheathing Fasteners using specified Fluid Applied Flashing: 

Apply the fluid applied flashing material to fasteners and wipe down with a straight 
edge tool; provide a minimum 16 mil thick coating over the fastener. 

D. Sealing DensElement Sheathing Rough Openings using specified Fluid Applied 
Flashing  
1. Apply a bead of DensDefy™ Liquid Flashing into all inside corners of the 

opening. 
2. Apply DensDefy™ Liquid Flashing in the opening sill, jamb and header in a 

zig-zag or ribbon pattern. 
3. Apply DensDefy™ Liquid Flashing over the DensElement Sheathing adjacent 

to the opening sill, jamb and header in a zig-zag or ribbon pattern. 
4. Use a straight edge tool to spread the DensDefy™ Liquid Flashing to a pin-

hole void free application achieving a minimum 16 wet mils  
5. Spread the DensDefy™ Liquid Flashing a minimum of 2” into the rough open-

ing and a minimum 1” past the interior air seal of the window unit. Refer to the 
project details and specifications to determine window placement and mini-
mum requirement for rough opening treatment. 

6. Ensure a minimum 2” of DensDefy™ Liquid Flashing is applied onto the 
sheathing surface adjacent to the opening. 

E. Sealing DensElement sheathing material transitions using specified Fluid Applied 
Flashing 
1. Sheathing joint and transition gaps to receive fluid-applied flashing shall be 

less than 1/4" (6.4 mm).  
2. For gaps larger than 1/4" use shall be sealed with fluid-applied flashing as ap-

proved by Georgia-Pacific Gypsum, LLC  
3. Gaps that are more than 1/4” and less than 1” shall be filled with a backer rod 

to support the fluid applied flashing at the transition joint. 
4. If necessary, prime the adjacent material with primer per the material manu-

facturer’s recommendations. 
5. Apply fluid applied flashing over the sheathing and adjacent material in a zig-

zag or ribbon pattern. Ensure the flashing is a minimum of 2” on each sub-
strate material surface. 

6. With a straight edge tool, spread fluid applied flashing over material transition 
joint. 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

Emergency Dept. Additions & Renovations                    Bid Set 

WALL SHEATHING 07 2500 - 8 
 

7. Apply at a rate to achieve a minimum wet mil thickness of 16 mils. 
 

3.4 SEALING EXTERIOR WALL PENETRATIONS 
A. Exterior wall penetration shall be sealed to prevent air and water infiltration. Pene-

trations may be sealed with fluid applied flashing. 
B. For round or square pipe/duct penetrations use specified fluid applied flashing, refer 

to DensElement Barrier System Technical Guide for instructions for proper sealing. 
 
3.5 FIELD QUALITY CONTROL 

A. Do not cover installed WRB / AB assembly until required inspections have been 
completed and installation has been accepted. 

B. Where applicable, allow for owner’s inspection and air barrier testing and reporting. 
 
3.6 PROTECTION 

A. Protect WRB / AB assembly from damage during installation and during the con-
struction period. 

 
     END OF SECTION 
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SECTION 075423 - THERMOPLASTIC POLYOLEFIN (TPO) ROOFING   

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Mechanically fastened TPO membrane roofing system. 
2. Vapor retarder. 
3. Roof insulation. 

B. Section includes the installation of acoustical roof deck rib insulation strips furnished 
under Division 05 Section "Steel Decking." 

C. Related Sections: 

1. Division 06 Section Rough Carpentry for wood nailers, curbs, and blocking. 
2. Division 07 Section "Thermal Insulation" for insulation beneath the roof deck. 
3. Division 07 Section "Sheet Metal Flashing and Trim" for metal roof penetration 

flashings, flashings, and counterflashings. 
4. Division 07 Section "Manufactured Roof Expansion Joints" for proprietary 

manufactured roof expansion-joint assemblies. 
5. Division 07 Section "Joint Sealants" for joint sealants, joint fillers, and joint 

preparation. 

1.3 DEFINITIONS 

A. TPO:  Thermoplastic polyolefin. 

B. Roofing Terminology:  See ASTM D 1079 and glossary in NRCA's "The NRCA Roofing 
and Waterproofing Manual" for definitions of terms related to roofing work in this 
Section. 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed membrane roofing and base flashings shall withstand 
specified uplift pressures, thermally induced movement, and exposure to weather 
without failure due to defective manufacture, fabrication, installation, or other defects in 
construction.  Membrane roofing and base flashings shall remain watertight. 
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B. Material Compatibility:  Provide roofing materials that are compatible with one another 
under conditions of service and application required, as demonstrated by membrane 
roofing manufacturer based on testing and field experience. 

C. Roofing System Design:  Provide membrane roofing system that is identical to systems 
that have been successfully tested by a qualified testing and inspecting agency to 
resist uplift pressure calculated according to ASCE/SEI 7. 

D. FM Approvals Listing:  Provide membrane roofing, base flashings, and component 
materials that comply with requirements in FM Approvals 4450 and FM Approvals 4470 
as part of a membrane roofing system, and that are listed in FM Approvals' "RoofNav" 
for Class 1 or noncombustible construction, as applicable.  Identify materials with FM 
Approvals markings. 

1. Fire/Windstorm Classification:  Class 1A-105  

E. Energy Performance:  Provide roofing system that is listed on the DOE's ENERGY 
STAR "Roof Products Qualified Product List" for low-slope roof products. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and 
attachments to other work. 

1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Roof plan showing orientation of steel roof deck and orientation of membrane 

roofing and fastening spacings and patterns for mechanically fastened 
membrane roofing. 

4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 

C. Samples for Verification:  For the following products: 

1. Sheet roofing, of color specified, including T-shaped side and end lap seam. 
2. Roof insulation. 
3. 10 lb (4.5 kg) of aggregate ballast in gradation[ and color] indicated. 
4. Roof paver[, full sized,] in each color and texture required. 
5. Walkway pads or rolls. 
6. Metal termination bars. 
7. Battens. 
8. Six insulation fasteners of each type, length, and finish. 
9. Six roof cover fasteners of each type, length, and finish. 

D. Qualification Data:  For qualified Installer and manufacturer. 

E. Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing 
system complies with requirements specified in "Performance Requirements" Article. 
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1. Submit evidence of compliance with performance requirements. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by 
manufacturer and witnessed by a qualified testing agency, for components of 
membrane roofing system. 

G. Field quality-control reports. 

H. Maintenance Data:  For roofing system to include in maintenance manuals. 

I. Warranties:  Sample of special warranties. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is UL listed approved for 
membrane roofing system identical to that used for this Project. 

B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by 
membrane roofing system manufacturer to install manufacturer's product and that is 
eligible to receive manufacturer's special warranty. 

C. Source Limitations:  Obtain components including roof insulation fasteners for 
membrane roofing system from same manufacturer as membrane roofing or approved 
by membrane roofing manufacturer. 

D. Exterior Fire-Test Exposure:  ASTM E 108, Class A for application and roof slopes 
indicated, as determined by testing identical membrane roofing materials by a qualified 
testing agency.  Materials shall be identified with appropriate markings of applicable 
testing agency. 

E. Fire-Resistance Ratings:  Where indicated, provide fire-resistance-rated roof 
assemblies identical to those of assemblies tested for fire resistance per ASTM E 119 
by a qualified testing agency.  Identify products with appropriate markings of applicable 
testing agency. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and 
labeled with manufacturer's name, product brand name and type, date of manufacture, 
approval or listing agency markings, and directions for storing and mixing with other 
components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected 
location and within the temperature range required by roofing system manufacturer.  
Protect stored liquid material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its 
stated shelf life. 
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C. Protect roof insulation materials from physical damage and from deterioration by 
sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with 
insulation manufacturer's written instructions for handling, storing, and protecting 
during installation. 

D. Handle and store roofing materials and place equipment in a manner to avoid 
permanent deflection of deck. 

1.8 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted 
weather conditions permit roofing system to be installed according to manufacturer's 
written instructions and warranty requirements. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard or customized form, without monetary 
limitation, in which manufacturer agrees to repair or replace components of membrane 
roofing system that fail in materials or workmanship within specified warranty period. 

1. Special warranty includes membrane roofing, base flashings, roof insulation, 
fasteners, cover boards, substrate board, roofing accessories, roof pavers, and 
other components of membrane roofing system. 

2. Warranty Period:  15 years from date of Substantial Completion. 

B. Special Project Warranty:  Submit roofing Installer's warranty, on warranty form at end 
of this Section, signed by Installer, covering the Work of this Section, including all 
components of membrane roofing system such as membrane roofing, base flashing, 
roof insulation, fasteners, cover boards, substrate boards, vapor retarders, roof pavers, 
and walkway products, for the following warranty period: 

1. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 TPO MEMBRANE ROOFING 

A. Fabric-Reinforced Thermoplastic Polyolefin Sheet:  ASTM D 6878, internally fabric or 
scrim reinforced, uniform, flexible fabric backed TPO sheet. 

1. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following 

a. Carlisle SynTec Incorporated. 
b. Custom Seal Roofing. 
c. Firestone Building Products Company. 
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d. GAF Materials Corporation. 
e. GenFlex Roofing Systems. 
f. Johns Manville. 
g. Mule-Hide Products Co., Inc. 
h. Stevens Roofing Systems; Division of JPS Elastomerics. 
i. Versico Incorporated. 
j.  

2. Thickness:  60 mils nominal. 
3. Exposed Face Color:  White 

2.2 AUXILIARY MEMBRANE ROOFING MATERIALS 

A. General:  Auxiliary membrane roofing materials recommended by roofing system 
manufacturer for intended use, and compatible with membrane roofing. 

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 
jurisdiction. 

2. Adhesives and sealants that are not on the exterior side of weather barrier shall 
comply with the following limits for VOC content when calculated according to 
40 CFR 59, Subpart D (EPA Method 24): 

a. Plastic Foam Adhesives:  50 g/L. 
b. Gypsum Board and Panel Adhesives:  50 g/L. 
c. Multipurpose Construction Adhesives:  70 g/L. 
d. Fiberglass Adhesives:  80 g/L. 
e. Contact Adhesive:  80 g/L. 
f. Other Adhesives:  250 g/L. 
g. Single-Ply Roof Membrane Sealants:  450 g/L. 
h. Nonmembrane Roof Sealants:  300 g/L. 
i. Sealant Primers for Nonporous Substrates:  250 g/L. 
j. Sealant Primers for Porous Substrates:  775 g/L. 

B. Sheet Flashing:  Manufacturer's standard unreinforced thermoplastic polyolefin sheet 
flashing, 55 mils thick, minimum, of same color as sheet membrane. 

C. Bonding Adhesive:  Manufacturer's standard 

D. Slip Sheet:  Manufacturer's standard, of thickness required for application. 

E. Metal Termination Bars:  Manufacturer's standard, predrilled stainless-steel or 
aluminum bars,  

F. Metal Battens:  Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated 
steel sheet,  

G. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Approvals 4470, designed for fastening 
membrane to substrate, and acceptable to membrane roofing system manufacturer. 
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H. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet 
flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap 
sealants, termination reglets, and other accessories. 

2.3 SUBSTRATE BOARDS 

A. Substrate Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum 
substrate, 1/2 inch thick. 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Georgia-Pacific Corporation; Dens Deck. 
 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Approvals 4470, designed for fastening substrate 
board to roof deck. 

2.4 VAPOR RETARDER 

A. Polyethylene Film:  ASTM D 4397, 6 mils thick, minimum, with maximum permeance 
rating of 0.13 perm  

1. Tape:  Pressure-sensitive tape of type recommended by vapor-retarder 
manufacturer for sealing joints and penetrations in vapor retarder. 

2. Adhesive:  Manufacturer's standard lap adhesive, FM Approvals approved for 
vapor-retarder application. 

2.5 ROOF INSULATION 

A. General:  Preformed roof insulation boards manufactured[ or approved] by TPO 
membrane roofing manufacturer, selected from manufacturer's standard sizes suitable 
for application, of thicknesses indicated[ and that produce FM Approvals-approved roof 
insulation]. 

B. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, 1.6-lb/cu. ft. minimum 
density, square edged. 

C. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 
inch per 12 inches unless otherwise indicated. 

D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes 
where indicated for sloping to drain.  Fabricate to slopes indicated. 
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2.6 INSULATION ACCESSORIES 

A. General:  Furnish roof insulation accessories recommended by insulation manufacturer 
for intended use and compatibility with membrane roofing. 

2.7 WALKWAYS 

A. Flexible Walkways:  Factory-formed, nonporous, heavy-duty, slip-resisting, surface-
textured walkway pads or rolls, approximately 3/16 inch thick, and acceptable to 
membrane roofing system manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
the following requirements and other conditions affecting performance of roofing 
system: 

1. Verify that roof openings and penetrations are in place and curbs are set and 
braced and that roof drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck 
at penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that surface plane flatness and fastening of steel roof deck complies with 
requirements in Division 05 Section "Steel Decking." 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing 
installation according to roofing system manufacturer's written instructions.  Remove 
sharp projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from 
spilling or migrating onto surfaces of other construction.  Remove roof-drain plugs 
when no work is taking place or when rain is forecast. 

C. Complete terminations and base flashings and provide temporary seals to prevent 
water from entering completed sections of roofing system at the end of the workday or 
when rain is forecast.  Remove and discard temporary seals before beginning work on 
adjoining roofing. 

D. Install acoustical roof deck rib insulation strips, specified in Division 05 Section "Steel 
Decking," according to acoustical roof deck manufacturer's written instructions, 
immediately before installation of overlying construction and to remain dry. 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

                                      Emergency Dept. Additions & Renovations                    Bid Set 

 
Single Ply Roofing 07 5423 - 8 
 

3.3 SUBSTRATE BOARD 

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof 
slopes with end joints staggered between rows.  Tightly butt substrate boards together. 
1. Fasten substrate board to top flanges of steel deck to resist uplift pressure at 

corners, perimeter, and field of roof according to membrane roofing system 
manufacturers' written instructions. 

3.4 VAPOR-RETARDER INSTALLATION 

A. Polyethylene Film:  Loosely lay polyethylene-film vapor retarder in a single layer over 
area to receive vapor retarder, side and end lapping each sheet a minimum of 2 inches 
and 6 inches respectively. 

1. Continuously seal side and end laps 

B. Completely seal vapor retarder at terminations, obstructions, and penetrations to 
prevent air movement into membrane roofing system. 

3.5 INSULATION INSTALLATION 

A. Coordinate installing membrane roofing system components so insulation is not 
exposed to precipitation or left exposed at the end of the workday. 

B. Comply with membrane roofing system and insulation manufacturer's written 
instructions for installing roof insulation. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 

D. Install insulation under area of roofing to achieve required thickness.  Where overall 
insulation thickness is 2.7 inches (68 mm) or greater, install two or more layers with 
joints of each succeeding layer staggered from joints of previous layer a minimum of 6 
inches (150 mm) in each direction. 

1. Where installing composite and noncomposite insulation in two or more layers, 
install noncomposite board insulation for bottom layer and intermediate layers, if 
applicable, and install composite board insulation for top layer. 

E. Trim surface of insulation where necessary at roof drains so completed surface is flush 
and does not restrict flow of water. 

F. Install insulation with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards.  Fill gaps 
exceeding 1/4 inch (6 mm) with insulation. 

1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and 
penetrations. 
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G. Mechanically Fastened Insulation:  Install each layer of insulation and secure to deck 
using mechanical fasteners specifically designed and sized for fastening specified 
board-type roof insulation to deck type. 

1. Fasten insulation according to requirements in FM Approvals' "RoofNav" for 
specified Windstorm Resistance Classification. 

2. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof. 

3.6 MECHANICALLY FASTENED MEMBRANE ROOFING INSTALLATION 

A. Mechanically fasten membrane roofing over area to receive roofing and install 
according to roofing system manufacturer's written instructions. 

1. For in-splice attachment, install membranes roofing with long dimension 
perpendicular to steel roof deck flutes. 

B. Start installation of membrane roofing in presence of roofing system manufacturer's 
technical personnel. 

C. Accurately align membrane roofing and maintain uniform side and end laps of 
minimum dimensions required by manufacturer.  Stagger end laps. 

D. Mechanically fasten or adhere membrane roofing securely at terminations, 
penetrations, and perimeter of roofing. 

E. Apply membrane roofing with side laps shingled with slope of roof deck where 
possible. 

F. In-Seam Attachment:  Secure one edge of TPO sheet using fastening plates or metal 
battens centered within membrane seam and mechanically fasten TPO sheet to roof 
deck. 

G. Seams:  Clean seam areas, overlap membrane roofing, and hot-air weld side and end 
laps of membrane roofing and sheet flashings according to manufacturer's written 
instructions to ensure a watertight seam installation. 

1. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to 
seal cut edges of sheet membrane. 

2. Verify field strength of seams a minimum of twice daily and repair seam sample 
areas. 

3. Repair tears, voids, and lapped seams in roofing that does not comply with 
requirements. 

H. Spread sealant bed over deck drain flange at roof drains and securely seal membrane 
roofing in place with clamping ring. 

I. Install membrane roofing and auxiliary materials to tie in to existing roofing to maintain 
weathertightness of transition[ and to not void warranty for existing membrane roofing 
system]. 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

                                      Emergency Dept. Additions & Renovations                    Bid Set 

 
Single Ply Roofing 07 5423 - 10 
 

3.7 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates 
according to membrane roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate 
and allow to partially dry.  Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured 
sheet flashing. 

D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive.  Hot-air 
weld side and end laps to ensure a watertight seam installation. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate 
through termination bars 

3.8 WALKWAY INSTALLATION 

A. Flexible Walkways:  Install walkway products in locations indicated.  Heat weld to 
substrate or adhere walkway products to substrate with compatible adhesive according 
to roofing system manufacturer's written instructions. 

B. Roof-Paver Walkways:  Install walkway roof pavers according to manufacturer's written 
instructions in locations indicated, to form walkways.  Leave 3 inches (75 mm) of space 
between adjacent roof pavers. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel 
to inspect roofing installation on completion. 

C. Repair or remove and replace components of membrane roofing system where 
inspections indicate that they do not comply with specified requirements. 

D. Additional inspections, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

3.10 PROTECTING AND CLEANING 

A. Protect membrane roofing system from damage and wear during remainder of 
construction period.  When remaining construction will not affect or endanger roofing, 
inspect roofing for deterioration and damage, describing its nature and extent in a 
written report, with copies to Architect and Owner. 
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B. Correct deficiencies in or remove membrane roofing system that does not comply with 
requirements; repair substrates; and repair or reinstall membrane roofing system to a 
condition free of damage and deterioration at time of Substantial Completion and 
according to warranty requirements. 

3.11 ROOFING INSTALLER'S WARRANTY 

A. WHEREAS <Insert name> of <Insert address>, herein called the "Roofing Installer," 
has performed roofing and associated work ("work") on the following project: 

1. Owner:  <Insert name of Owner>. 
2. Address:  <Insert address>. 
3. Building Name/Type:  <Insert information>. 
4. Address:  <Insert address>. 
5. Area of Work:  <Insert information>. 
6. Acceptance Date:  <Insert date>. 
7. Warranty Period:  <Insert time>. 
8. Expiration Date:  <Insert date>. 

B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or 
indirectly as a subcontractor) to warrant said work against leaks and faulty or defective 
materials and workmanship for designated Warranty Period, 

C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions 
herein set forth, that during Warranty Period he will, at his own cost and expense, 
make or cause to be made such repairs to or replacements of said work as are 
necessary to correct faulty and defective work and as are necessary to maintain said 
work in a watertight condition. 

D. This Warranty is made subject to the following terms and conditions: 

1. Specifically excluded from this Warranty are damages to work and other parts of 
the building, and to building contents, caused by: 

a. Lightning; 
b. Peak gust wind speed exceeding <Insert wind speed> mph (m/sec); 
c. Fire; 
d. Failure of roofing system substrate, including cracking, settlement, 

excessive deflection, deterioration, and decomposition; 
e. Faulty construction of parapet walls, copings, chimneys, skylights, vents, 

equipment supports, and other edge conditions and penetrations of the 
work; 

f. Vapor condensation on bottom of roofing; and 
g. Activity on roofing by others, including construction contractors, 

maintenance personnel, other persons, and animals, whether authorized or 
unauthorized by Owner. 

2. When work has been damaged by any of foregoing causes, Warranty shall be 
null and void until such damage has been repaired by Roofing Installer and until 
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cost and expense thereof have been paid by Owner or by another responsible 
party so designated. 

3. Roofing Installer is responsible for damage to work covered by this Warranty but 
is not liable for consequential damages to building or building contents resulting 
from leaks or faults or defects of work. 

4. During Warranty Period, if Owner allows alteration of work by anyone other than 
Roofing Installer, including cutting, patching, and maintenance in connection with 
penetrations, attachment of other work, and positioning of anything on roof, this 
Warranty shall become null and void on date of said alterations, but only to the 
extent said alterations affect work covered by this Warranty.  If Owner engages 
Roofing Installer to perform said alterations, Warranty shall not become null and 
void unless Roofing Installer, before starting said work, shall have notified Owner 
in writing, showing reasonable cause for claim, that said alterations would likely 
damage or deteriorate work, thereby reasonably justifying a limitation or 
termination of this Warranty. 

5. During Warranty Period, if original use of roof is changed and it becomes used 
for, but was not originally specified for, a promenade, work deck, spray-cooled 
surface, flooded basin, or other use or service more severe than originally 
specified, this Warranty shall become null and void on date of said change, but 
only to the extent said change affects work covered by this Warranty. 

6. Owner shall promptly notify Roofing Installer of observed, known, or suspected 
leaks, defects, or deterioration and shall afford reasonable opportunity for 
Roofing Installer to inspect work and to examine evidence of such leaks, defects, 
or deterioration. 

7. This Warranty is recognized to be the only warranty of Roofing Installer on said 
work and shall not operate to restrict or cut off Owner from other remedies and 
resources lawfully available to Owner in cases of roofing failure.  Specifically, this 
Warranty shall not operate to relieve Roofing Installer of responsibility for 
performance of original work according to requirements of the Contract 
Documents, regardless of whether Contract was a contract directly with Owner or 
a subcontract with Owner's General Contractor. 

E. IN WITNESS THEREOF, this instrument has been duly executed this <Insert day> day 
of <Insert month>, <Insert year>. 

1. Authorized Signature:  <Insert signature>. 
2. Name:  <Insert name>. 
3. Title:  <Insert title>. 

END OF SECTION 075423 
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SECTION 07 6200 - SHEET METAL FLASHING AND TRIM  

GENERAL 

1.1 RELATED DOCUMENTS   

Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

1.2.1 Section Includes: 

1.2.1.1 Manufactured Products: 

1.2.1.1.1 Manufactured through-wall flashing. 

1.2.2 Related Sections: 

Division 06 Section "Rough Carpentry" for wood nailers, curbs, and blocking. 

1.3 PERFORMANCE REQUIREMENTS 

1.3.1 General:  Sheet metal flashing and trim assemblies as indicated shall withstand wind 
loads, structural movement, thermally induced movement, and exposure to weather 
without failure due to defective manufacture, fabrication, installation, or other defects in 
construction.  Completed sheet metal flashing and trim shall not rattle, leak, or loosen, 
and shall remain watertight. 

Fabricate and install roof edge flashing capable of resisting the following forces according to 
recommendations in FMG Loss Prevention Data Sheet 1-49: 

Wind Zone 2:  For velocity pressures of 100-lbf/sq. ft. perimeter uplift force, 120-lbf/sq. ft. 
corner uplift force, and 45-lbf/sq. ft. outward force. 

1.3.3 Thermal Movements:  Provide sheet metal flashing and trim that allows for thermal 
movements from ambient and surface temperature changes. 

Temperature Change (Range):  120 deg F, ambient;  

1.4 SUBMITTALS 

Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for each 
manufactured product and accessory. 

Qualification Data:  For qualified fabricator. 
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1.4.3 Maintenance Data:  For sheet metal flashing, trim, and accessories to include in 
maintenance manuals. 

1.4.4 Warranty:  Sample of special warranty. 

1.5 QUALITY ASSURANCE 

1.5.1 Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate 
sheet metal flashing and trim similar to that required for this Project and whose 
products have a record of successful in-service performance. 

Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet 
Metal Manual" unless more stringent requirements are specified or shown on 
Drawings. 

DELIVERY, STORAGE, AND HANDLING 

1.6.1 Do not store sheet metal flashing and trim materials in contact with other materials that 
might cause staining, denting, or other surface damage.  Store sheet metal flashing 
and trim materials away from uncured concrete and masonry. 

1.6.2 Protect strippable protective covering on sheet metal flashing and trim from exposure 
to sunlight and high humidity, except to the extent necessary for the period of sheet 
metal flashing and trim installation. 

1.7 WARRANTY 

Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees 
to repair finish or replace sheet metal flashing and trim that shows evidence of 
deterioration of factory-applied finishes within specified warranty period. 

1.7.1.1 Exposed Panel Finish:  Deterioration includes, but is not limited to, the following: 

1.7.1.1.1 Color fading more than 5 Hunter units when tested according to 
ASTM D 2244. 

1.7.1.1.2 Chalking in excess of a No. 8 rating when tested according to 
ASTM D 4214. 

1.7.1.1.3 Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.3 MISCELLANEOUS MATERIALS 

2.3.1 General:  Provide materials and types of fasteners, solder, welding rods, protective 
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coatings, separators, sealants, and other miscellaneous items as required for complete 
sheet metal flashing and trim installation and recommended by manufacturer of 
primary sheet metal or manufactured item unless otherwise indicated. 

2.3.2 Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking 
rivets and bolts, and other suitable fasteners designed to withstand design loads and 
recommended by manufacturer of primary sheet metal or manufactured item.    

 
2.3.2.3 Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel. 
2.3.2.4 Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel. 
 
 

2.3.4 Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing.  Provide permanently elastic, non-sag, 
nontoxic, non-staining tape 1/2 inch wide and 1/8 inch thick. 

Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, 
recommended by aluminum manufacturer for exterior nonmoving joints, including 
riveted joints. 

2.3.9 Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for 
application. 

2.4 MANUFACTURED SHEET METAL FLASHING AND TRIM 

Through-Wall Ribbed Sheet Metal Flashing:  Manufacture through-wall sheet metal flashing 
for embedment in masonry with ribs at 3-inch intervals along length of flashing to 
provide an integral mortar bond.  Manufacture through-wall flashing with snaplock 
receiver on exterior face to receive counterflashing 

2.4.1.2 Stainless Steel:  0.016 inch thick. 

Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

2.4.1.2.1.1 Cheney Flashing Company; Cheney Flashing (Dovetail). 
2.4.1.2.1.2 Cheney Flashing Company; Cheney Flashing (Sawtooth). 
2.4.1.2.1.3 Hohmann & Barnard, Inc.; STF Sawtooth Flashing. 
2.4.1.2.1.4 Keystone Flashing Company, Inc.; Keystone Three-Way Interlocking 

Thruwall Flashing. 
2.4.1.2.1.5 Sandell Manufacturing Company, Inc.; Pre-Formed Metal Flashing. 

 

Finish:  With manufacturer's standard color coating. 
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2.5 FABRICATION, GENERAL 

General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in 
SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, 
geometry, metal thickness, and other characteristics of item indicated.  Fabricate items 
at the shop to greatest extent possible. 

2.5.1.1 Fabricate sheet metal flashing and trim in thickness or weight needed to comply 
with performance requirements, but not less than that specified for each 
application and metal. 

2.5.1.2 Obtain field measurements for accurate fit before shop fabrication. 
2.5.1.3 Form sheet metal flashing and trim without excessive oil canning, buckling, and 

tool marks and true to line and levels indicated, with exposed edges folded back 
to form hems. 

2.5.1.4 Conceal fasteners and expansion provisions where possible.  Exposed fasteners 
are not allowed on faces exposed to view. 

Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation 
to a tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 
1/8-inch offset of adjoining faces and of alignment of matching profiles. 

2.5.4 Sealed Joints:  Form non-expansion but movable joints in metal to accommodate 
elastomeric sealant. 

2.5.5 Expansion Provisions:  Where lapped expansion provisions cannot be used, form 
expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with 
butyl sealant concealed within joints. 

2.5.6 Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal. 

Fabricate cleats and attachment devices of sizes as recommended by SMACNA's 
"Architectural Sheet Metal Manual" for application, but not less than thickness of metal 
being secured. 

Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with 
elastomeric sealant unless otherwise recommended by sealant manufacturer for 
intended use.  Rivet joints where necessary for strength. 

Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and 
seal with epoxy seam sealer. Rivet joints where necessary for strength. 

Do not use graphite pencils to mark metal surfaces. 

2.9 WALL SHEET METAL FABRICATIONS 

Through-Wall Flashing:  Fabricate continuous flashings in minimum 96-inch- long, but not 
exceeding 12-foot- long, sections, under copings, at shelf angles, and where indicated.  
Fabricate discontinuous lintel, sill, and similar flashings to extend 6 inches beyond 
each side of wall openings.  Form with 2-inch- high, end dams where flashing is 
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discontinuous.  Fabricate from the following materials: 
 
2.9.1.3 Zinc-Tin Alloy-Coated Stainless Steel:  0.015 inch 

Opening Flashings in Frame Construction:  Fabricate head, sill, jamb, and similar flashings to 
extend 4 inches  beyond wall openings.  Form head and sill flashing with 2-inch- high, 
end dams.  Fabricate from the following materials: 

PART 3 - EXECUTION 

3.1 EXAMINATION 

3.1.1 Examine substrates, areas, and conditions, with Installer present, to verify actual 
locations, dimensions and other conditions affecting performance of the Work. 

Verify compliance with requirements for installation tolerances of substrates. 
3.1.1.2 Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and 

securely anchored. 

For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work. 

3.1.3 Proceed with installation only after unsatisfactory conditions have been corrected. 

3.3 INSTALLATION, GENERAL 

3.3.1 General:  Anchor sheet metal flashing and trim and other components of the Work 
securely in place, with provisions for thermal and structural movement.  Use fasteners, 
solder, welding rods, protective coatings, separators, sealants, and other 
miscellaneous items as required to complete sheet metal flashing and trim system. 

3.3.1.1 Install sheet metal flashing and trim true to line and levels indicated.  Provide 
uniform, neat seams with minimum exposure of solder, welds, and sealant. 

3.3.1.2 Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance.  Verify shapes and dimensions of surfaces to be covered before 
fabricating sheet metal. 

3.3.1.3 Space cleats not more than 12 inches apart.  Anchor each cleat with two 
fasteners.  Bend tabs over fasteners. 

3.3.1.4 Install exposed sheet metal flashing and trim without excessive oil canning, 
buckling, and tool marks. 

3.3.1.5 Install sealant tape where indicated. 
3.3.1.6 Torch cutting of sheet metal flashing and trim is not permitted. 
Do not use graphite pencils to mark metal surfaces. 

3.3.2 Metal Protection:  Where dissimilar metals will contact each other or corrosive 
substrates, protect against galvanic action by painting contact surfaces with bituminous 
coating or by other permanent separation as recommended by SMACNA. 
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3.3.2.1 Coat back side of uncoated aluminum and stainless-steel sheet metal flashing 
and trim with bituminous coating where flashing and trim will contact wood, 
ferrous metal, or cementitious construction. 

3.3.2.2 Underlayment:  Where installing metal flashing directly on cementitious or wood 
substrates, install a course of felt underlayment and cover with a slip sheet or 
install a course of polyethylene sheet. 

3.3.3 Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  
Space movement joints at a maximum of 10 feet with no joints allowed within 24 inches 
of corner or intersection.  Where lapped expansion provisions cannot be used or would 
not be sufficiently watertight, form expansion joints of intermeshing hooked flanges, not 
less than 1 inch deep, filled with sealant concealed within joints. 

3.3.4 Fastener Sizes:  Use fasteners of sizes that will penetrate wood sheathing not less 
than 1-1/4 inches for nails and not less than 3/4 inch for wood screws.   

3.3.5 Seal joints as shown and as required for watertight construction. 

3.3.5.1 Where sealant-filled joints are used, embed hooked flanges of joint members not 
less than 1 inch into sealant.  Form joints to completely conceal sealant.  When 
ambient temperature at time of installation is moderate, between 40 and 70 
deg F, set joint members for 50 percent movement each way.  Adjust setting 
proportionately for installation at higher ambient temperatures.  Do not install 
sealant-type joints at temperatures below 40 deg F. 

3.3.5.2 Prepare joints and apply sealants to comply with requirements in Division 07 
Section "Joint Sealants." 

Do not solder metallic-coated steel and aluminum sheet. 

3.5 ROOF FLASHING INSTALLATION 

General:  Install sheet metal flashing and trim to comply with performance 
requirements, sheet metal manufacturer's written installation instructions, and 
SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where 
possible, set units true to line, and level as indicated.  Install work with laps, joints, and 
seams that will be permanently watertight and weather resistant. 

Roof Edge Flashing:  Anchor to resist uplift and outward forces according to 
recommendations in FMG Loss Prevention Data Sheet 1-49 for specified wind zone 
and as indicated.  Interlock bottom edge of roof edge flashing with continuous cleat 
anchored to substrate at 24-inch centers. 

3.5.5 Copings:  Anchor to resist uplift and outward forces according to recommendations in 
FMG Loss Prevention Data Sheet 1-49 for specified wind zone and as indicated. 

Interlock exterior bottom edge of coping with continuous cleat anchored to substrate at 24-
inch centers. 

Anchor interior leg of coping with screw fasteners and washers at 24-inch centers. 

3.5.6 Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar 
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with top edge flared for elastomeric sealant, extending a minimum of 4 inches over 
base flashing.  Install stainless-steel draw band and tighten. 

Counterflashing:  Coordinate installation of counterflashing with installation of base flashing.  
Insert counterflashing in reglets or receivers and fit tightly to base flashing.  Extend 
counterflashing 4 inches over base flashing.  Lap counterflashing joints a minimum of 4 
inches and bed with sealant.  Secure in a waterproof manner by means of interlocking 
folded seam or blind rivets and sealant. 

3.5.8 Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with 
installation of roofing and other items penetrating roof.  Seal with elastomeric sealant 
and clamp flashing to pipes that penetrate roof. 

ERECTION TOLERANCES 

Installation Tolerances:  Shim and align sheet metal flashing and trim within installed 
tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-
inch offset of adjoining faces and of alignment of matching profiles. 

3.8.2 Installation Tolerances:  Shim and align sheet metal flashing and trim within installed 
tolerances specified in MCA's "Guide Specification for Residential Metal Roofing." 

3.9 CLEANING AND PROTECTION 

Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

Clean and neutralize flux materials.   

3.9.3 Clean off excess sealants. 

3.9.4 Remove temporary protective coverings and strippable films as sheet metal flashing 
and trim are installed unless otherwise indicated in manufacturer's written installation 
instructions.  On completion of installation, remove unused materials and clean finished 
surfaces.  Maintain in a clean condition during construction. 

3.9.5 Replace sheet metal flashing and trim that have been damaged or that have 
deteriorated beyond successful repair by finish touchup or similar minor repair 
procedures.                                                                    

 

END OF SECTION 07 6200 
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SECTION 07 8413 - PENETRATION FIRESTOPPING 

GENERAL 

RELATED DOCUMENTS 

Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

SUMMARY 

Section Includes: 
Penetrations in fire-resistance-rated walls. 
Penetrations in horizontal assemblies. 
Penetrations in smoke barriers. 

SUBMITTALS 

Product Data:  For each type of product indicated. 

LEED Submittal: 

Product Data for Credit EQ 4.1:  For penetration firestopping, including printed 
statement of VOC content and chemical components. 

Product Schedule:  For each penetration firestopping system.  Include location and design 
designation of qualified testing and inspecting agency. 

Where Project conditions require modification to a qualified testing and inspecting 
agency's illustration for a particular penetration firestopping condition, submit 
illustration, with modifications marked, approved by penetration firestopping 
manufacturer's fire-protection engineer as an engineering judgment or equivalent 
fire-resistance-rated assembly. 

Installer Certificates:  From Installer indicating penetration firestopping has been installed in 
compliance with requirements and manufacturer's written recommendations. 

Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for penetration firestopping. 
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QUALITY ASSURANCE 

Installer Qualifications:  A firm experienced in installing penetration firestopping similar in 
material, design, and extent to that indicated for this Project, whose work has resulted 
in construction with a record of successful performance.  Qualifications include having 
the necessary experience, staff, and training to install manufacturer's products per 
specified requirements.  Manufacturer's willingness to sell its penetration firestopping 
products to Contractor or to Installer engaged by Contractor does not in itself confer 
qualification on buyer. 

Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following 
requirements: 

Penetration firestopping tests are performed by a qualified testing agency acceptable to 
authorities having jurisdiction. 

Penetration firestopping is identical to those tested per testing standard referenced in 
"Penetration Firestopping" Article.  Provide rated systems complying with the 
following requirements: 

Penetration firestopping products bear classification marking of qualified testing and 
inspecting agency. 

Classification markings on penetration firestopping correspond to designations listed 
by the following: 

UL in its "Fire Resistance Directory." 

PROJECT CONDITIONS 

Environmental Limitations:  Do not install penetration firestopping when ambient or substrate 
temperatures are outside limits permitted by penetration firestopping manufacturers or 
when substrates are wet because of rain, frost, condensation, or other causes. 

Install and cure penetration firestopping per manufacturer's written instructions using natural 
means of ventilations or, where this is inadequate, forced-air circulation. 

COORDINATION 

Coordinate construction of openings and penetrating items to ensure that penetration 
firestopping is installed according to specified requirements. 

Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 
penetration firestopping. 
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PRODUCTS 

MANUFACTURERS 

Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

A/D Fire Protection Systems Inc. 
Hilti, Inc. 
Johns Manville. 
Nelson Firestop Products. 
NUCO Inc. 
Specified Technologies Inc. 
3M Fire Protection Products. 
Tremco, Inc.; Tremco Fire Protection Systems Group. 
USG Corporation. 

PENETRATION FIRESTOPPING 

Provide penetration firestopping that is produced and installed to resist spread of fire 
according to requirements indicated, resist passage of smoke and other gases, and 
maintain original fire-resistance rating of construction penetrated.  Penetration 
firestopping systems shall be compatible with one another, with the substrates forming 
openings, and with penetrating items if any. 

Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure 
differential of 0.01-inch wg. 

Fire-resistance-rated walls include smoke-barrier walls and fire partitions. 
F-Rating:  Not less than the fire-resistance rating of constructions penetrated. 

Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure 
differential of 0.01-inch wg. 

Horizontal assemblies include ceiling membranes of roof/ceiling assemblies. 
F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 

penetrated. 

Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per 
UL 1479. 

L-Rating:  Not exceeding 5.0 cfm/sq. ft. of penetration opening at 0.30-inch wg at both 
ambient and elevated temperatures. 
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Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, as determined per 
ASTM E 84. 

VOC Content:  Provide penetration firestopping that complies with the following limits for 
VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

Architectural Sealants:  250 g/L. 
Sealant Primers for Nonporous Substrates:  250 g/L. 
Sealant Primers for Porous Substrates:  775 g/L. 

Accessories:  Provide components for each penetration firestopping system that are needed 
to install fill materials and to maintain ratings required.  Use only those components 
specified by penetration firestopping manufacturer and approved by qualified testing 
and inspecting agency for firestopping indicated. 

Permanent forming/damming/backing materials, including the following: 
Slag-wool-fiber or rock-wool-fiber insulation. 
Sealants used in combination with other forming/damming/backing materials to 

prevent leakage of fill materials in liquid state. 
Fillers for sealants. 

Temporary forming materials. 
Substrate primers. 
Collars. 

FILL MATERIALS 

Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure 
during exposure to moisture. 

Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with 
intumescent material sized to fit specific diameter of penetrant. 

Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, 
inorganic fibers, or silicone compounds. 

MIXING 

For those products requiring mixing before application, comply with penetration firestopping 
manufacturer's written instructions for accurate proportioning of materials, water (if 
required), type of mixing equipment, selection of mixer speeds, mixing containers, 
mixing time, and other items or procedures needed to produce products of uniform 
quality with optimum performance characteristics for application indicated. 
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EXECUTION 

EXAMINATION 

Examine substrates and conditions, with Installer present, for compliance with requirements 
for opening configurations, penetrating items, substrates, and other conditions affecting 
performance of the Work. 

Proceed with installation only after unsatisfactory conditions have been corrected. 

PREPARATION 

Surface Cleaning:  Clean out openings immediately before installing penetration firestopping 
to comply with manufacturer's written instructions and with the following requirements: 

Remove from surfaces of opening substrates and from penetrating items foreign materials 
that could interfere with adhesion of penetration firestopping. 

Clean opening substrates and penetrating items to produce clean, sound surfaces 
capable of developing optimum bond with penetration firestopping.  Remove 
loose particles remaining from cleaning operation. 

Priming:  Prime substrates where recommended in writing by manufacturer using that 
manufacturer's recommended products and methods.  Confine primers to areas of 
bond; do not allow spillage and migration onto exposed surfaces. 

Masking Tape:  Use masking tape to prevent penetration firestopping from contacting 
adjoining surfaces that will remain exposed on completion of the Work and that would 
otherwise be permanently stained or damaged by such contact or by cleaning methods 
used to remove stains.  Remove tape as soon as possible without disturbing 
firestopping's seal with substrates. 

INSTALLATION 

General:  Install penetration firestopping to comply with manufacturer's written installation 
instructions and published drawings for products and applications indicated. 

Install forming materials and other accessories of types required to support fill materials 
during their application and in the position needed to produce cross-sectional shapes 
and depths required to achieve fire ratings indicated. 

After installing fill materials and allowing them to fully cure, remove combustible forming 
materials and other accessories not indicated as permanent components of 
firestopping. 

Install fill materials for firestopping by proven techniques to produce the following results: 
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Fill voids and cavities formed by openings, forming materials, accessories, and 
penetrating items as required to achieve fire-resistance ratings indicated. 

Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items. 

For fill materials that will remain exposed after completing the Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

CLEANING AND PROTECTION 

Clean off excess fill materials adjacent to openings as the Work progresses by methods and 
with cleaning materials that are approved in writing by penetration firestopping 
manufacturers and that do not damage materials in which openings occur. 

Provide final protection and maintain conditions during and after installation that ensure that 
penetration firestopping is without damage or deterioration at time of Substantial 
Completion.  If, despite such protection, damage or deterioration occurs, immediately 
cut out and remove damaged or deteriorated penetration firestopping and install new 
materials to produce systems complying with specified requirements. 

END OF SECTION 07 8413 
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SECTION 07 9000 - JOINT SEALANTS 
  
 
1.01 EXTENT 
  

Unless otherwise specified herein, fill all interior joints to close minute openings. 

SUBMITTALS 

Product Data:  For each joint-sealant product indicated. 

Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured 
sealants showing the full range of colors available for each product exposed to view. 

 
 
2.01 MATERIALS 
 

A. Interior sealant shall be Dow Corning #790 Building Sealant; General Electric's 
Silpruf; or Pecora Corporation's Sealant #864. 
 

B. Interior Caulking to be painted over shall be acrylic and shall meet Fed. Spec. 
TT-C-598, Grade 1.  Color shall be white. 
 

C. Interior Caulking which will be exposed and not painted over shall be clear 
silicone, GE Silpurf or Dow Corning 786. 
 

D. Back-up material shall be inert, non-rigid, round plastic foam, with diameters to fit 
openings. 

 
 
3.01 JOINT PREPARATION 
 

Joints made or cut-out to receive caulking shall be no less than 1/16" nor more than ½" 
wide, except at building expansion joints.  Joints wider than 1/4" and deeper than 1/4" 
shall have backup material to allow caulking depth to be one half the width but no less 
than 3/8".  Joints shall be clean and free from foreign matter. 

 
 
3.02 INSTALLATION 
 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

Emergency Dept. Additions & Renovations                    Bid Set 

 
 
 

JOINT SEALANTS 07 9000 - 2 
 

 

 

A. Install at joint temperature above 40 deg. F.  Install with gun or knife to 
manufacturer's recommendations, point and clean excess materials off adjacent 
surfaces, and leave joints clean, neat true, and filled 
 

B. Provide sealants at perimeter of exterior openings, and other locations required.  
Provide additional sealants compatible with adjacent materials if specified 
materials are not recommended by the manufacturers of the abutting materials. 
 
 

END OF SECTION 07 9000 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Standard and custom hollow metal frames. 
2. Steel sidelight, borrowed lite. 
3. Factory finishing hollow metal frames and factory machining for hardware. 
4. Louvers installed in hollow metal doors 

B. Related Sections: 
1. Division 04 Section "Unit Masonry" for embedding anchors for hollow metal work 

into masonry construction. 
2. Division 08 Sections "Door Hardware" for door hardware for wood doors and 

Hollow Metal  frames. 
3. Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting 

hollow metal frames. 

C. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction.  
 
1. ANSI/SDI A250.8 - Recommended Specifications for Standard Steel Doors and 

Frames. 
2. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical 

Endurance for Steel Doors, Frames, Frames Anchors and Hardware Reinforcing. 
3. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard 

Steel Doors and Frames. 
4. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted 

Steel Surfaces for Steel Doors and Frames.  
5. ANSI/SDI A250.11 - Recommended Erection Instructions for Steel Frames. 
6. ANSI/SDI A250.13 - Testing and Rating of Sever Windstorm Resistant 

Components for Swing Door Assemblies. 
7. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 
8. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne 

Sound Transmission Loss of Building Partitions and Elements. 
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9. ASTM E283 - Standard Test Method for Determining Rate of Air Leakage Through 
Exterior Doors Under Specified Pressure Differences Across the Specimens. 

10. ASTM E 413 - Classification for Rating Sound Insulation. 
11. ANSI/BHMA A156.15 - Hardware Preparation in Steel Doors and Frames. 
12. ANSI/SDI 122 - Installation and Troubleshooting Guide for Standard Steel Doors 

and Frames. 
13. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire 

Protection Association. 

1.3 SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, core descriptions, hardware reinforcements, profiles, anchors, fire-
resistance rating, and finishes. 

B. Door hardware supplier is to furnish templates, template reference number and/or 
physical hardware to the steel frame supplier in order to prepare the frames to receive 
the finish hardware items. 

C. Shop Drawings: Include the following: 
1. Frame details for each frame type, including dimensioned profiles and metal 

thicknesses. 
2. Locations of reinforcement and preparations for hardware. 
3. Details of anchorages, joints, field splices, and connections. 
4. Details of accessories. 
5. Details of moldings, removable stops, and glazing. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain hollow metal frames through one source from a single 
manufacturer wherever possible. 

B. Quality Standard: In addition to requirements specified, comply with ANSI/SDI A250.8, 
latest edition, "Recommended Specifications for Standard Steel Doors and Frames". 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during 
transit and Project site storage. Do not use non-vented plastic. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack 
welded to jambs and mullions. 

C. Store hollow metal work under cover at Project site. Place in stacks of five units 
maximum in a vertical position with heads up, spaced by blocking, on minimum 4-inch 
high wood blocking. Do not store in a manner that traps excess humidity. 
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1.6 PROJECT CONDITIONS 

A. Field Measurements: Verify actual dimensions of openings by field measurements 
before fabrication. 

1.7 COORDINATION 

A. Coordinate installation of anchorages for hollow metal frames. Furnish setting 
drawings, templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors. Deliver such items to 
Project site in time for installation. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace frames that fail in materials or workmanship within specified warranty period. 

B. Warranty includes installation and finishing that may be required due to repair or 
replacement of defective frames. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 
1. CECO Door Products. 
2. Curries Company. 
3. Pioneer Industries. 
4. Steelcraft 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; 
suitable for exposed applications. 

B. Frame Anchors: ASTM A 653/A 653M, Commercial Steel (CS), Commercial Steel 
(CS), Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating. 

2.3 STANDARD HOLLOW METAL FRAMES 

A. General: Comply with ANSI/SDI A250.8 and with details indicated for type and profile. 

B. Exterior Masonry Frames: Fabricated of hot-dipped zinc coated steel that complies with 
ASTM A 653/A 653M, Coating Designation A60. 
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1. Fabricate frames with "closed and tight" miter seams continuously welded on 

face, finished smooth with no visible face seam. 
 

C. Interior Frames: Fabricated from cold-rolled steel sheet that complies with 
ASTM A 1008/A 1008M. 

1. Fabricate frames with mitered or coped corners. 

D. Fire rated frames: Fabricate frames in accordance with NFPA 80, listed and labeled by 
a qualified testing agency, for fire-protection ratings indicated. 

E. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 Table 4 with 
reinforcement plates from same material as frames. 

2.4 FRAME ANCHORS 

A. Jamb Anchors: 
1. Stud Wall Type: Designed to engage stud and not less than 0.042 inch thick. 
2. Compression Type for Drywall Slip-on (Knock-Down) Frames: Adjustable 

compression anchors. 

B. Floor Anchors: Floor anchors to be provided at each jamb, formed from A60 metallic 
coated material, not less than 0.042 inches thick. 

2.5 FABRICATION 

A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle. Accurately 
form metal to required sizes and profiles, with minimum radius for thickness of metal. 
Where practical, fit and assemble units in manufacturer's plant. When shipping 
limitations so dictate, frames for large openings are to be fabricated in sections for 
splicing or splining in the field by others. 

B. Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/SDI A250.8. 

C. Hollow Metal Frames:  

1. Shipping Limitations: Where frames are fabricated in sections due to shipping or 
handling limitations, provide alignment plates or angles at each joint, fabricated of 
same thickness metal as frames. 

2. Welded Frames: Weld flush face joints continuously; grind, fill, dress, and make 
smooth, flush, and invisible. 

a. Welded frames are to be provided with two steel spreaders temporarily 
attached to the bottom of both jambs to serve as a brace during shipping 
and handling. Spreader bars are for bracing only and are not to be used to 
size the frame opening. 
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3. Sidelight and Transom Bar Frames: Provide closed tubular members with no 
visible face seams or joints, fabricated from same material as door frame. Fasten 
members at crossings and to jambs by butt welding. 

4. Equal Rabbet Frames: Provide frames with equal rabbet dimensions unless 
glazing and removable stops require wider dimensions on glass side of frame. 

5. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge straps for 
continuous hinges specified in hardware sets in Division 08 Section "Door 
Hardware". 

6. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated for removable stops, provide security 
screws at exterior locations. 

7. Mortar Guards: Provide guard boxes at back of hardware mortises in frames at 
all hinges and strike preps regardless of grouting requirements. 

8. Electrical Thru-Wiring: Provide hollow metal frames receiving electrified hardware 
with loose wiring harness (not attached to open throat components or installed in 
closed mullion tubes) and standardized Molex™ plug connectors on one end to 
accommodate up to twelve wires. Coordinate connectors on end of the wiring 
harness to plug directly into the electric through-wire transfer hardware or wiring 
harness specified in hardware sets in Division 08 Sections "Door Hardware" and 
"Access Control Hardware". 

9. Electrical Knock Out Boxes: Factory weld 18 gauge electrical knock out boxes to 
frame for electrical hardware preps; including but not limited to, electric through 
wire transfer hardware, electrical raceways and wiring harnesses, door position 
switches, electric strikes, magnetic locks, and jamb mounted card readers as 
specified in hardware sets in Division 08 Sections "Door Hardware" and "Access 
Control Hardware". 

a. Provide electrical knock out boxes with a dual 1/2-inch and 3/4-inch 
knockouts. 

b. Conduit to be coordinated and installed in the field (Division 26) from 
middle hinge box and strike box to door position box. 

c. Electrical knock out boxes to comply with NFPA requirements and fit 
electrical door hardware as specified in hardware sets in Division 08 
Section "Door Hardware". 

d. Electrical knock out boxes for continuous hinges should be located in the 
center of the vertical dimension on the hinge jamb. 

10. Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four 
spot welds per anchor. 

11. Jamb Anchors: Provide number and spacing of anchors as follows: 

a. Stud Wall Type: Locate anchors not more than 18 inches from top and 
bottom of frame. Space anchors not more than 32 inches o.c. and as 
follows: 

1) Three anchors per jamb up to 60 inches high. 
2) Four anchors per jamb from 60 to 90 inches high. 
3) Five anchors per jamb from 90 to 96 inches high. 
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4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 
inches or fraction thereof above 96 inches high. 

5) Two anchors per head for frames above 42 inches wide and mounted 
in metal stud partitions. 

12. Door Silencers: Except on weatherstripped or gasketed doors, drill stops to 
receive door silencers. Silencers to be supplied by frame manufacturer 
regardless if specified in Division 08 Section "Door Hardware". 

D. Hardware Preparation: Factory prepare hollow metal work to receive template mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 
the Door Hardware Schedule and templates furnished as specified in Division 08 
Section "Door Hardware." 

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8. 
2. Reinforce doors and frames to receive non-template, mortised and surface 

mounted door hardware. 
3. Comply with applicable requirements in ANSI/SDI A250.6 and 

ANSI/DHI A115 Series specifications for preparation of hollow metal work for 
hardware. 

4. Coordinate locations of conduit and wiring boxes for electrical connections with 
Division 26 Sections. 

2.6 STEEL FINISHES 

A. Prime Finishes: frames to be cleaned, and chemically treated to insure maximum finish 
paint adhesion. Surfaces of the frame exposed to view to receive a factory applied coat 
of rust inhibiting shop primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead and chromate free 
primer complying with ANSI/SDI A250.10 acceptance criteria; recommended by 
primer manufacturer for substrate; and compatible with substrate and field-
applied coatings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. General Contractor to verify the accuracy of dimensions given to the steel frame 
manufacturer for existing openings or existing frames (strike height, hinge spacing, 
hinge back set, etc.). 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Remove welded in shipping spreaders installed at factory. Restore exposed finish by 
grinding, filling, and dressing, as required to make repaired area smooth, flush, and 
invisible on exposed faces. 

B. Prior to installation, adjust and securely brace welded hollow metal frames for 
squareness, alignment, twist, and plumbness. 

C. Tolerances shall comply with SDI-117 "Manufacturing Tolerances Standard Steel 
Doors and Frames." 

D. Drill and tap frames to receive non-template, mortised, and surface-mounted door 
hardware. 

3.3 INSTALLATION 

A. General: Install hollow metal work plumb, rigid, properly aligned, and securely fastened 
in place; comply with Drawings and manufacturer's written instructions. 

B. Hollow Metal Frames: Install hollow metal frames of size and profile indicated. Comply 
with ANSI/SDI A250.11 and NFPA 80 at fire rated openings. 

1. Set frames accurately in position, plumbed, aligned, and braced securely until 
permanent anchors are set. After wall construction is complete and frames 
properly set and secured, remove temporary braces, leaving surfaces smooth and 
undamaged. Shim as necessary to comply with installation tolerances. 

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to 
floor, and secure with post-installed expansion anchors. 

3. Masonry Walls: Coordinate installation of frames to allow for solidly filling space 
between frames and masonry with mortar. 

4. Grout Requirements: Do not grout head of frames unless reinforcing has been 
installed in head of frame. Do not grout vertical or horizontal closed mullion 
members. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments: Check and readjust operating hardware items immediately before 
final inspection. Leave work in complete and proper operating condition. Remove and 
replace defective work, including hollow metal work that is warped, bowed, or 
otherwise unacceptable. 

B. Remove grout and other bonding material from hollow metal work immediately after 
installation. 

C. Prime-Coat and Painted Finish Touchup: Immediately after erection, sand smooth 
rusted or damaged areas of prime coat, or painted finishes, and apply touchup of 
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compatible air drying, rust-inhibitive primer, zinc rich primer (exterior and galvanized 
openings) or finish paint. 

END OF SECTION 081113 
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SECTION 08 1416-  FLUSH WOOD DOORS 
 
PART 1  GENERAL 
1.01 SUMMARY 

A. Section Includes: 
1. Solid core veneer-faced doors with a transparent finish. 
2. Fire-resistance rated doors. 
3. Factory finishing. 

1.02 REFERENCES 
A. Architectural Woodwork Quality Standards; Architectural Woodwork Institute (AWI), 

8th Edition Version 2.0; 2005. 
B. ASTM E 2074 -- Standard Test Method for Fire Tests of Door Assemblies, Including 

Positive Pressure Testing of Side-Hinged and Pivoted Swinging Door Assemblies; 
2000. 

C. NFPA 80 -- Standard for Fire Doors and Windows; National Fire Protection 
Association; 2007. 

D. WDMA (HOW)-- How to Store, Handle, Finish, Install, and Maintain Wood Doors;  
Wood Flush Doors; National Wood Window and Door Association; 2004. 

E. WDMA I.S. 1A -- Architectural Wood Flush Doors;  National Wood Window and Door 
Association; 2004. 

1.03 SUBMITTALS 
A. Product Data:  Submit detailed technical information for each distinct product specified 

in this section.  Include complete data for factory finished doors. 
B. Shop Drawings:  Prepare and submit shop drawings showing relevant information, 

including: 
1. Dimensions and location of each product specified. 
2. Elevation for each distinct door configuration. 
3. Construction details for each distinct product type. 
4. Dimensions and location of blocking for hardware. 
5. Fire ratings. 
6. Factory finishing details. 

C. Samples:  Submit samples for the following: 
1. Door construction:  Show faces, edges, and core; minimum size 12 inches by 12 

inches. 
2. Veneer verification samples:  Minimum 8-1/2 by 11 inches. 
3. Factory finishes: 
4. Glazing assemblies:  For each type and finish, provide minimum 12-inch-long 

sample. 
1.04 QUALITY ASSURANCE 

A. Manufacturer:  Member of AWI Quality Certification Program (QCP). 
1.05 DELIVERY, STORAGE, AND HANDLING 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

                                      Emergency Dept. Additions & Renovations                    Bid Set 

FLUSH WOOD DOORS 08 1416 - 2 
 
 

A. Deliver, store, and handle products as required to prevent damage or deterioration.  
Conform to manufacturer's recommendations, requirements of referenced standard, 
and recommendations of WDMA I.S.1A, Appendix, "How to Store, Handle, Finish, 
Install, and Maintain Wood Doors." 

B. Clearly label each door with opening number where door will be installed.  Use 
removable, temporary labels or mark on door surface which will be concealed from 
view after installation. 
1. Coordinate door identification with shop drawing designations. 

C. Environmental Requirements:  Do not deliver, store, or install products of this section 
before building's design temperature and humidity levels have been achieved and will 
be maintained at those levels. 

1.06 WARRANTIES 
A. Manufacturer's Warranty (Interior Doors): 

1. Submit a written warranty signed by the manufacturer guaranteeing to correct 
failures in products which occur within the warranty period indicated below, 
without reducing or otherwise limiting any other rights to correction which the 
Owner may have under the contract documents.  Failures are defined to include: 
a. Faulty workmanship. 
b. Delamination. 
c. Stile, rail, or core show-through (telegraphing) visible to the naked eye to any 

degree when viewed from a horizontal distance of 3 to 4 feet. 
d. Warp (including bow, cup, and twist) in excess of 1/4 inch when measured in 

accordance with WDMA I.S. 1A. 
2. Correction includes repair or replacement at the option of the Architect.  Correct 

failures which occur within the following warranty periods after Substantial 
Completion: 
a. Solid core interior doors:  Life of original installation. 

B. If, for any reason, the Contractor's work results in nullification of manufacturer's 
warranty, the Contractor shall correct failures and pay for such correction. 

 
PART 2  PRODUCTS-   
2.02 WOOD DOORS - GENERAL REQUIREMENTS 

A. Manufacturers:  Provide products complying with requirements of the contract 
documents and made by one of the following: 
1. Marshfield Door Systems, Inc.. (formerly Weyerhaeuser). 
 
Marshfield Doors, 2612 North Ridge Avenue, Tifton, GA 31794;  608-345-8087 
Contact Ed Bullard:  ed.bullard@mdrsys.com 

B. Flush Doors:  Conform to the following, hereinafter referred to as referenced 
standard(s): 
1. "Architectural Woodwork Quality Standards" including Section 1300, "Architectural 

Flush Doors". 
a. Where the AWI standard indicates requirements that conflict with WDMA 

standards, comply with AWI. 
C. Fire-Rated Doors: 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

                                      Emergency Dept. Additions & Renovations                    Bid Set 

FLUSH WOOD DOORS 08 1416 - 3 
 
 

1. Provide doors that comply with NFPA 80 and that are precise duplicates of doors 
tested as part of fire-rated assemblies in accordance with requirements of ASTM 
E 2074 and without seals being visible when door is open. 

2. Acceptable testing and inspection agencies: 
a. Underwriters Laboratories Inc. 
b. Warnock Hersey International Inc. 

3. Construction:  Conform to testing agency requirements for indicated fire rating. 
a. Ratings of 45 minutes or more:  Mineral core. 
b. Ratings of 20 minutes:  Particleboard core. 
c. Temperature rise rating:  For fire-rated doors in stairwell enclosures, provide 

door construction tested and certified to limit temperature rise in thirty minutes 
to 450 degrees, F. 

4. Edges:  Laminated edge (stile) designed for use with mortise hinges and 
appropriate for indicated fire resistance rating. 

5. Rails and blocking:  Laminated material designed for use as blocking or rails and 
appropriate for indicated fire resistance rating. 
a. Provide the following for fire rated doors with 45-minute or greater rating: 
b. All doors:  Provide 5-inch-wide top and bottom rails;  provide lock blocking. 
c. Doors with exit devices:  Provide lock blocking both sides or continuous 

intermediate rail. 
d. Doors with flush or surface bolts:  Provide blocking for bolts. 
e. Doors, transoms, or side panels with strikes:  Provide blocking for strikes. 

6. Acceptable products for edges, rails, and blocking: 
a. "Firestop I" for blocking and rails, "Firestop II" for stiles; Georgia-Pacific. 
b. "SLM" for blocking and rails, "SLM II" for stiles;  Timberland Components. 
c. "Triple-Ply";  Weyerhauser. 
d. Other products acceptable to manufacturer, subject to the approval of the 

Architect. 
7. Through-bolted hardware:  Blocking specified in this section shall not relieve the 

requirement for through-bolted closers, exit devices, and similar hardware.  
Through-bolted closers, exit devices, and similar hardware specified shall not 
relieve the requirement for solid blocking.  Provide through-bolted hardware and 
solid blocking. 

8. Pairs of fire rated doors:  Where required to meet fire rating, provide metal 
meeting edges at pairs of vertical rod exit devices, and astragals and metal edges 
elsewhere. 
a. At veneered doors with transparent finish, cover metal with matching veneer. 
b. At opaque field finished doors, provide metal primed for painting. 
c. At doors with opaque factory finish (paint or HPDL), apply baked enamel 

factory finish to metal to match door finish. 
9. Testing laboratory labels:  Permanently affixed to hinge stile. 

a. Construction labeling is not an acceptable to standard labeling unless 
requested in accordance with the substitution procedures specified in Division 
1 and approved in writing by the Architect. 

2.03 CONSTRUCTION 
A. Faces: 
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1. Veneer species, cut, and grade for transparent finish (NWWDA, AWI, HPVA 
standards): 
a. Plain Sliced Walnut, Grade A. 

2. Veneer matching for transparent finish: 
a. Between adjacent veneer leaves:  Running Match. 
b. Veneer color to be selected by the Architect from the Mft. full line. 

B. Construction:  PC-5 (5-ply).  Marshfield Door Systems:  Signature Series Wood 
Veneer Doors 

 
C. Core, Non-Fire-Rated Doors:  Particleboard, bonded to stiles and rails, sanded. 
D. Core, Fire Rated Doors:  As specified above. 
E. Core, Glass Light Doors:   Where stile width is less than 10 inches, or where glass 

height is over 1/2 of the height of the door, or where other required features do not 
qualify for manufacturer’s standard construction, provide specially reinforced core 
construction utilizing laminated strand lumber or other materials approved by the 
Architect. 

F. Glue:  Type I at exterior doors and at interior doors subject to wetness or humidity 
such as at toilets, kitchens, showers, etc.  Type I or II at other interior doors. 

2.04 ACCESSORIES 
A. Stops for Glazing: Provide flush style glazing stops. 

1. For non-fire-rated doors:  Solid stock of species to match door face veneer;  finish 
to match door. 

2. For non-fire-rated sliding doors with plastic fabrication insert:  Solid stock of 
species to match door face veneer;  finish to match door. 

3. For fire rated doors 45 minutes and over:  Cold-rolled sheet steel of gage 
approved by testing agency for installation in fire-rated doors indicated.  Cover 
exposed surfaces of glazing stops with wood veneer to match door faces.  Finish 
veneer to match door. 

4. For 20 minute fire-rated doors:  Solid stock fire-retardant treated wood of species 
to match door face veneer; finish to match door. 

2.05 FABRICATION 
A. General: 

1. Fabricate to provide consistent clearances as indicated. 
2. Hinge and lock edges: 

a. Provide 1/8-inch standard bevel at edges, unless standard bevel would not 
precisely match hardware bevel; provide proper bevel for hardware. 

b. Pre-drill pilot holes for hinges on fire doors with laminated hinge stiles. 
3. Make neat mortises and cutouts for door hardware indicated. 
4. Pre-fitting:  Fabricate and trim doors to size at factory to coordinate with frame 

shop drawings and floor finishes as indicated in the finish schedule. 
a. Provide non-standard clearances and tolerances indicated in Part 3. 

5. Pre-machining:  Make all mortises and cutouts required for hardware at the 
factory to conform to approved hardware schedule, hardware templates, and door 
frame shop drawings. 
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B. Openings:  Cut, trim, and seal openings in doors at the factory. 
2.06 FACTORY FINISHING 

A. Comply with AWI Section 1500, "Factory Finishing". 
B. Transparent Finish: 

1. Type:  WD-1, Catalyzed Polyurethane. 
a. Sheen:  Satin. 

2. Grade:  Premium. 
 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Inspect door frames and doors before beginning door installation. 
1. Verify that frames are properly installed and aligned and are capable of providing 

trouble free support for doors throughout range of door swing. 
2. Do not install damaged or defective doors. 

B. Submit written report describing examination that has been performed and any 
conditions not conforming to requirements. 

C. Correct unsatisfactory conditions before installing products of this section.  
Commencement of installation indicates acceptance of conditions. 

3.02 INSTALLATION 
A. Hardware Installation:  Elsewhere in Division 8. 

  
B. Install doors in accordance with manufacturer's recommended procedures and 

requirements of referenced standard. 
1. Fire-rated doors:  Comply with NFPA 80 requirements. 

C. Pre-fit Doors:  Minimize field fitting to those procedures which are necessary to 
complete work unfinished during factory pre-fitting and to provide trouble free 
operation. 
1. Accurately align and fit doors for trouble free operation throughout range of door 

swing. 
D. Pre-fitting Clearances: 

1. Door edge and head:  1/8 inch. 
2. Door edge and jamb:  1/8 inch. 
3. Door bottom edge and top surface of threshold:  1/4 inch. 
4. Door bottom edge and floor covering surface or finish (where threshold is not 

indicated):  1/8 inch. 
5. Meeting edges at pairs of doors:  1/8 inch total. 

E. Installation Clearances:  Install doors so as to maintain prefitting clearances specified. 
F. Factory-Finished Doors:  Before installing doors, restore finish at door edges cut 

during field fitting. 
G. ADJUSTING 

1. Adjust doors for proper operation; coordinate with hardware adjustment; replace 
doors that cannot be properly adjusted. 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

                                      Emergency Dept. Additions & Renovations                    Bid Set 

FLUSH WOOD DOORS 08 1416 - 6 
 
 

2. Where door finishes are damaged during installation, restore in a manner that 
results in the door showing no evidence of the restoration.  If refinished door 
cannot be made to match other doors, remove refinished door and replace with 
new conforming work at the Contractor's expense. 

3. Protect installed work. 
END OF SECTION 
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SECTION 083300 – ROLLING SHUTTER DOORS  

At Mental Health 1&2 Headwall Unit 

 
PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 
 

A. Rolling security shutters. 
 
1.2 RELATED SECTIONS 
 

A. Section 05500 - Metal Fabrications: Support framing and framed opening. 
 

B. Section 06200 - Finish Carpentry: Wood jamb and head trim. 
 

C. Section 08333 - Security Grilles. 
 

D. Section 08710 - Door Hardware: Product Requirements for cylinder core and keys. 
 

E. Section 09900 -  Painting: Field applied finish. 
 
 
1.3 REFERENCES 
 

A. ANSI/DASMA 108 - American National Standards Institute Standard Method For 
Testing Sectional Garage Doors And Rolling Doors: Determination Of Structural 
Performance Under Uniform Static Air Pressure Difference. 

 
B. NFRC 102 - Test Procedure for Measuring the Steady-State Thermal Transmittance 

of Fenestration Systems. 
 

C. ASTM E 90 - Standard Test Method for Laboratory Measurement of Airborne Sound 
Transmission Loss of Building Partitions and Element. 

 
D. ASTM E 330 - Standard Test Method for Structural Performance of Exterior 

Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure 
Difference. 

 
E. ASTM A 653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 
 

F. ASTM A 666 - Standard Specification for Austenitic Stainless Steel Sheet, Strip, 
Plate, and Flat Bar. 

 
G. ASTM A 924 - Standard Specification for General Requirements for Steel Sheet, 

Metallic-Coated by the Hot-Dip Process. 
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H. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded 

Bars, Rods, Wire, Profiles, and Tubes. 
 

I. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 
 

J. NEMA MG 1 - Motors and Generators. 
 
1.4 DESIGN / PERFORMANCE REQUIREMENTS 
 

A. Single-Source Responsibility: Provide doors, tracks, motors, and accessories from 
one manufacturer for each type of door. Provide secondary components from 
source acceptable to manufacturer of primary components. 

 
B. Products Requiring Electrical Connection: Listed and classified by Underwriters 

Laboratories, Inc. acceptable to authority having jurisdiction as suitable for purpose 
specified. 

 
1.5 SUBMITTALS 
 

A. Submit under provisions of Section 01300. 
 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 
1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Details of construction and fabrication. 
4. Installation instructions. 

 
C. Shop Drawings: Include detailed plans, elevations, details of framing members, 

anchoring methods, required clearances, hardware, and accessories. Include 
relationship with adjacent construction. 

D. Selection Samples:  For each finish product specified, two complete sets of color 
chips representing manufacturer's full range of available colors and patterns. 

 
E. Verification Samples:  For each finish product specified, two samples, minimum size 

6 inches (150 mm) long, representing actual product, color, and patterns. 
 

F. Manufacturer's Certificates: Certify products meet or exceed specified requirements. 
 

G. Operation and Maintenance Data: Submit lubrication requirements and frequency, 
and periodic adjustments required. 

 
1.6 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications: Company specializing in performing Work of this 
section with a minimum of five years experience in the fabrication and installation of 
security closures. 

 
B. Installer Qualifications: Installer Qualifications: Company specializing in performing 

Work of this section with minimum three years and approved by manufacturer. 
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1.7 DELIVERY, STORAGE, AND HANDLING 
 

A. Store products in manufacturer's unopened packaging until ready for installation. 
 

B. Protect materials from exposure to moisture. Do not deliver until after wet work is 
complete and dry. 

 
C. Store materials in a dry, warm, ventilated weathertight location. 

 
1.8 PROJECT CONDITIONS 
 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within 
limits recommended by manufacturer for optimum results.  Do not install products 
under environmental conditions outside manufacturer's absolute limits. 

 
1.9 COORDINATION 
 

A. Coordinate Work with other operations and installation of adjacent materials to avoid 
damage to installed materials. 

 
1.10 WARRANTY 
 
 
 

A. Warranty: Manufacturer’s limited door system warranty for 2 years for all parts and 
components. 

 
 

B. PowderGuard Finish 
 
1. PowderGuard Max: Applied to curtain, guides, bottom bar, headplates: 

Manufacturer’s limited Max Finish warranty for 5 years. 
 
 
PART 2  PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturer: Overhead Door Corporation, 2501 S. State Hwy. 121, 
Suite 200, Lewisville, TX  75067.   ASD. Tel. Toll Free: (800) 275-3290. Phone: 
(469) 549-7100. Fax:  (972) 906-1499. Web Site: www.overheaddoor.com. E-mail: 
info@overheaddoor.com. 

 
B. Substitutions:  Substitutions approved on a case by case basis. 

 
C. Requests for substitutions will be considered in accordance with provisions of 

Section 01600. 
 

http://www.overheaddoor.com/
mailto:arcat@overheaddoor.com
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2.2 ROLLING SECURITY SHUTTERS 
 

A. Aluminum Light Duty Shutter: Overhead Door Corporation, Model 653. 
1. Wall Mounting Condition: 

a. Face-of-wall mounting. 
b. Between jambs mounting. 

2. Curtain: Interlocking extruded aluminum slats constructed of .05 inch 
aluminum. Nickel plated, steel screws and end locks to retain curtain within 
guides and prevent lateral movement. Over 16 feet wide will come standard 
with plastic roller retainers to strengthen curtain. 

3. Fenestration/Perforation:  
a. Open fenestration 1 inch by 1 inch; 0.5 inch uniformly spaced openings;  

full curtain. 
b. Perforation full curtain. 
c. Partial open fenestration, 1 inch by 1 inch; 0.5 inch uniformly spaced 

openings; Height of curtain segment to be fenestrated as indicated on 
the Drawings. 

d. Partial perforation, height of curtain segment to be perforated as 
indicated on the Drawings. 

4. Curtain and Hood Finish: 
a. Powder Coat: PowderGuard Premium 

1) Silver powder coat to match look of clear anodized aluminum. 
2) Bronze powder coat to match look of bronze anodized. 
3) White. 
4) Almond. 
5) PowderGuard Premium color as selected by the Architect.  

5. Bottom Bar and Locking: 
a. Tubular aluminum cylinder locking bottom bar with weatherstrip. 

Requires 1.5 inch by 3 inch wall tubes for face of wall mount. 
Note: Verify locking mechanism with the Owners. 

6. Guides: Extruded aluminum channels with continuous PVC wear strips. 
Powder coat: color to match curtain. 

7. Brackets: Steel plate to support counterbalance, curtain and hood. Powder 
coat to match curtain color selection. 

8. Hood: Aluminum 2 piece square hood silver powder coated to match curtain 
color selection. Provide with intermediate support brackets as required. Hood 
with brackets; box sized to match manufacturer’s recommendation based on 
door height. 

9. Counterbalance: Extruded aluminum barrel housing counterbalance spring 
assembly. 

10. Operation: 
a. Manual push up. 

 
 
PART 3  EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify opening sizes, tolerances and conditions are acceptable. 
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B. Examine conditions of substrates, supports, and other conditions under which this 
work is to be performed. 

 
C. If substrate preparation is the responsibility of another installer, notify Architect of 

unsatisfactory preparation before proceeding. 
 
3.2 PREPARATION 
 

A. Clean surfaces thoroughly prior to installation. 
 

B. Prepare surfaces using the methods recommended by the manufacturer for 
achieving the best result for the substrate under the project conditions. 

 
3.3 INSTALLATION 
 

A. Install in accordance with manufacturer's instructions. 
 

B. Use anchorage devices to securely fasten assembly to wall construction and 
building framing without distortion or stress. 

 
C. Securely and rigidly brace components suspended from structure. Secure guides to 

structural members only. 
 

D. Fit and align assembly including hardware; level and plumb, to provide smooth 
operation. 

 
E. Coordinate installation of electrical service with Section 16150. Complete wiring 

from disconnect to unit components. 
 

F. Coordinate installation of sealants and backing materials at frame perimeter as 
specified in Section 07900. 

 
G. Install perimeter trim and closures. 

 
H. Instruct Owner’s personnel in proper operating procedures and maintenance 

schedule. 
 
3.4 ADJUSTING 
 

A. Test for proper operation and adjust as necessary to provide proper operation 
without binding or distortion. 

 
B. Adjust hardware and operating assemblies for smooth and noiseless operation. 

 
3.5 CLEANING 
 

A. Clean curtain and components using non-abrasive materials and methods 
recommended by manufacturer. 

 
B. Remove labels and visible markings. 
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C. Touch-up, repair or replace damaged products before Substantial Completion. 

 
3.6 PROTECTION 
 

A. Protect installed products until completion of project. 
 

 

END OF SECTION 
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SECTION 084113 - ALUMINUM FRAMED ENTRANCES AND STOREFRONT  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior storefront framing. 
 

1.3 DEFINITIONS 

A. ADA/ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers 
Compliance Board's "Americans with Disability Act (ADA) and Architectural Barriers Act 
(ABA) Accessibility Guidelines for Buildings and Facilities." 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, 
material descriptions, dimensions of individual components and profiles, and finishes 
for aluminum-framed systems. 

B. Shop Drawings:  For aluminum-framed systems.  Include plans, elevations, sections, 
details, and attachments to other work. 

1. Include details of provisions for system expansion and contraction and for 
drainage of moisture in the system to the exterior. 

2. For entrance doors, include hardware schedule and indicate operating hardware 
types, functions, quantities, and locations. 

C. Samples for Initial Selection:  For units with factory-applied color finishes. 

D. Samples for Verification:  For each type of exposed finish required, in manufacturer's 
standard sizes. 

E. Other Action Submittals: 
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F. Delegated-Design Submittal:  For aluminum-framed systems indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of aluminum-framed systems. 
2. Include design calculations. 

G. Qualification Data:  For qualified Installer. 

 

H. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for aluminum-framed systems, indicating compliance with 
performance requirements.  Testing may be for comparative units with stresses and 
dimensions equal to or greater than those to be installed per construction documents. 

I. Maintenance Data:  For aluminum-framed systems to include in maintenance manuals. 

J. Warranties:  Sample of special warranties. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for installation of units required for this Project. 

B. Engineering Responsibility:  Prepare data for aluminum-framed systems, including 
Shop Drawings, based on testing and engineering analysis of manufacturer's standard 
units in systems similar to those indicated for this Project. 

C. Product Options:  Information on Drawings and in Specifications establishes 
requirements for systems' aesthetic effects and performance characteristics.  Aesthetic 
effects are indicated by dimensions, arrangements, alignment, and profiles of 
components and assemblies as they relate to sightlines, to one another, and to 
adjoining construction.  Performance characteristics are indicated by criteria subject to 
verification by one or more methods including preconstruction testing, field testing, and 
in-service performance. 

1. Do not revise intended aesthetic effects, as judged solely by Architect, except 
with Architect's approval.  If revisions are proposed, submit comprehensive 
explanatory data to Architect for review. 

D. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from 
single manufacturer. 

E. Structural-Sealant Glazing:  Comply with ASTM C 1401, "Guide for Structural Sealant 
Glazing" for design and installation of structural-sealant-glazed systems. 

F. Structural-Sealant Joints:  Design reviewed and approved by structural-sealant 
manufacturer. 
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G. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.2, 
"Structural Welding Code - Aluminum." 

H. Pre-installation Conference:  Conduct conference at Project site 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of structural supports for aluminum-
framed systems by field measurements before fabrication and indicate measurements 
on Shop Drawings. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of aluminum-framed systems that do not comply with 
requirements or that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Noise or vibration caused by thermal movements. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
d. Adhesive or cohesive sealant failures. 
e. Water leakage through fixed glazing and framing areas. 
f. Failure of operating components. 

2. Warranty Period:  10 years from date of Substantial Completion. 

B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees 
to repair or replace components on which finishes do not comply with requirements or 
that fail in materials or workmanship within specified warranty period.  Warranty does 
not include normal weathering. 

1. Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide or 
comparable product by one of the following: 

 
1. Kawneer (An Alcoa Company) 

EnCORE Thermal Framing System 
#17 Clear Anodized Aluminum 
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AA-M12C22A31 
 
Kawneer Company Inc. 
Technology Park Atlanta 
555 Guthridge Court 
Norcross, GA 30092 
404-731-0046 
Contact:  Brad Sinclair 

2.2 MATERIALS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

1. Sheet and Plate:  ASTM B 209  
2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221  
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Structural Profiles:  ASTM B 308/B 308M. 
5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M. 

B. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer, 
complying with SSPC-PS Guide No. 12.00; applied immediately after surface 
preparation and pretreatment.  Select surface preparation methods according to 
recommendations in SSPC-SP COM and prepare surfaces according to applicable 
SSPC standard. 

1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 

2.3 FRAMING SYSTEMS 

A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of 
thickness required and reinforced as required to support imposed loads. 

1. Construction:  Typical Interior System 

B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
non-staining, nonferrous shims for aligning system components. 

C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, non-staining, 
non-bleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out 
from thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match 

framing system.  Provide matching caps to cover screw heads. 
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GLAZING SYSTEMS 

D. Glazing:  Laminated, tempered, clear glazing.  See window elevations for sound and 
pass-thru openings. 

E. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded or 
extruded, of profile and hardness required to maintain watertight seal. 

F. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 

G. Bond-Breaker Tape:  Manufacturer's standard TFE-fluorocarbon or polyethylene 
material to which sealants will not develop adhesion. 

2.4 ALUMINUM FINISHES 

A. To be selected by Architect. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure non-movement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and 

electrolytic deterioration. 
6. Seal joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or applying sealant or tape, or by installing 
nonconductive spacers as recommended by manufacturer for this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 
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C. Install components plumb and true in alignment with established lines and grades, and 
without warp or rack. 

D. Install glazing as specified in Division 08 Section "Glazing." 

E. Install perimeter joint sealants as specified in Division 07 Section "Joint Sealants" to 
produce weathertight installation. 

3.3 ERECTION TOLERANCES 

A. Install aluminum-framed systems to comply with the following maximum erection 
tolerances: 

1. Location and Plane:  Limit variation from true location and plane to 1/8 inch in 12 
feet over total length. 

2. Alignment: 

a. Where surfaces abut in line, limit offset from true alignment to 1/16 inch  
b. Where surfaces meet at corners, limit offset from true alignment to 1/32 

inch  

B. Diagonal Measurements:  Limit difference between diagonal measurements to 1/8 inch  

3.4 ADJUSTING 

A. Adjust operating entrance door hardware to function smoothly as recommended by 
manufacturer. 

1. For entrance doors accessible to people with disabilities, adjust closers to 
provide a 3-second closer sweep period for doors to move from a 70-degree 
open position to 3 inches from the latch, measured to the leading door edge. 

END OF SECTION 084113 
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SECTION 087100 - DOOR HARDWARE  

GENERAL 

RELATED DOCUMENTS 

Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

SUMMARY 

This Section includes commercial door hardware for the following: 

Swinging doors. 

Door hardware includes, but is not necessarily limited to, the following: 

Mechanical door hardware. 
Electromechanical door hardware. 
Automatic operators. 

Related Sections: 

Division 08 Section “Hollow Metal Doors and Frames”. 
Division 08 Section “Flush Wood Doors”. 
Division 08 Section “Aluminum-Framed Entrances and Storefronts”. 
Division 08 Section “Automatic Door Operators”. 
Division 26 Section “Electrical”. 
Division 28 Section “Access Control Hardware Devices”. 

Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
ICC/IBC - International Building Code. 
NFPA 70 - National Electrical Code. 
NFPA 80 - Fire Doors and Windows. 
NFPA 101 - Life Safety Code. 
NFPA 105 - Installation of Smoke Door Assemblies. 
UL/ULC and CSA C22.2 - Standards for Automatic Door Operators Used on Fire and 

Smoke Barrier Doors and Systems of Doors. 
State Building Codes, Local Amendments. 

Standards: All hardware specified herein shall comply with the following industry standards 
as applicable. Any undated reference to a standard shall be interpreted as referring to 
the latest edition of that standard: 
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ANSI/BHMA Certified Product Standards - A156 Series. 
UL10C - Positive Pressure Fire Tests of Door Assemblies. 
UL 305 - Panic Hardware. 

SUBMITTALS 

Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational 
descriptions and finishes. 

Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing 
fabrication and assembly of door hardware, as well as procedures and diagrams. 
Coordinate the final Door Hardware Schedule with doors, frames, and related work to 
ensure proper size, thickness, hand, function, and finish of door hardware. 

Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule." 

Organization: Organize the Door Hardware Schedule into door hardware sets 
indicating complete designations of every item required for each door or opening. 
Organize door hardware sets in same order as in the Door Hardware Sets at the 
end of Part 3. Submittals that do not follow the same format and order as the 
Door Hardware Sets will be rejected and subject to resubmission. 

Content: Include the following information: 
Type, style, function, size, label, hand, and finish of each door hardware item. 
Manufacturer of each item. 
Fastenings and other pertinent information. 
Location of door hardware set, cross-referenced to Drawings, both on floor plans 

and in door and frame schedule. 
Explanation of abbreviations, symbols, and codes contained in schedule. 
Mounting locations for door hardware. 
Door and frame sizes and materials. 
Warranty information for each product. 

Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible 
date, particularly where approval of the Door Hardware Schedule must precede 
fabrication of other work that is critical in the Project construction schedule. 
Include Product Data, Samples, Shop Drawings of other work affected by door 
hardware, and other information essential to the coordinated review of the Door 
Hardware Schedule. 

Shop Drawings: Details of electrified access control hardware indicating the following: 

Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 
diagrams for power, signaling, monitoring, communication, and control of the 
access control system electrified hardware. Differentiate between manufacturer-
installed and field-installed wiring. Include the following: 
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Elevation diagram of each unique access controlled opening showing location 
and interconnection of major system components with respect to their 
placement in the respective door openings. 

Complete (risers, point-to-point) access control system block wiring diagrams. 
Wiring instructions for each electronic component scheduled herein.  

Electrical Coordination: Coordinate with related sections the voltages and wiring details 
required at electrically controlled and operated hardware openings. 

Keying Schedule: After a keying meeting with the owner has taken place prepare a separate 
keying schedule detailing final instructions. Submit the keying schedule in electronic 
format. Include keying system explanation, door numbers, key set symbols, hardware 
set numbers and special instructions. Owner must approve submitted keying schedule 
prior to the ordering of permanent cylinders/cores. 

Informational Submittals: 

Product Test Reports: Indicating compliance with cycle testing requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by 
a qualified independent testing agency. 

Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete door hardware installation in quantity 
as required in Division 01, Closeout Procedures. 

QUALITY ASSURANCE 

Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated 
for this Project and that have a proven record of successful in-service performance. 

Certified Products: Where specified, products must maintain a current listing in the Builders 
Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD). 

Installer Qualifications: A minimum 3 years documented experience installing both standard 
and electrified door hardware similar in material, design, and extent to that indicated for 
this Project and whose work has resulted in construction with a record of successful in-
service performance. 

Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors 
with a minimum 5 years documented experience supplying both mechanical and 
electromechanical hardware installations comparable in material, design, and extent to 
that indicated for this Project. Supplier recognized as a factory direct distributor by the 
manufacturers of the primary materials with a warehousing facility in Project's vicinity. 
Supplier to have on staff a certified Architectural Hardware Consultant (AHC) available 
during the course of the Work to consult with Contractor, Architect, and Owner 
concerning both standard and electromechanical door hardware and keying. 
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Source Limitations: Obtain each type and variety of door hardware specified in this section 
from a single source unless otherwise indicated. 

Electrified modifications or enhancements made to a source manufacturer's product 
line by a secondary or third party source will not be accepted. 

Provide electromechanical door hardware from the same manufacturer as mechanical 
door hardware, unless otherwise indicated. 

Each unit to bear third party permanent label demonstrating compliance with the referenced 
standards. 

DELIVERY, STORAGE, AND HANDLING 

Inventory door hardware on receipt and provide secure lock-up and shelving for door 
hardware delivered to Project site. Do not store electronic access control hardware, 
software or accessories at Project site without prior authorization. 

Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 

Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software 
and related accessories directly to Owner via registered mail or overnight package 
service. Instructions for delivery to the Owner shall be established at the "Keying 
Conference". 

COORDINATION 

Templates: Obtain and distribute to the parties involved templates for doors, frames, and 
other work specified to be factory prepared for installing standard and electrified 
hardware. Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing hardware to comply with indicated requirements. 

Door Hardware and Electrical Connections: Coordinate the layout and installation of 
scheduled electrified door hardware and related access control equipment with 
required connections to source power junction boxes, low voltage power supplies, 
detection and monitoring hardware, and fire and detection alarm systems. 

Door and Frame Preparation: Doors and corresponding frames are to be prepared, 
reinforced and pre-wired (if applicable) to receive the installation of the specified 
electrified, monitoring, signaling and access control system hardware without additional 
in-field modifications. 

WARRANTY 

General Warranty: Reference Division 01, General Requirements. Special warranties 
specified in this Article shall not deprive Owner of other rights Owner may have under 
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other provisions of the Contract Documents and shall be in addition to, and run 
concurrent with, other warranties made by Contractor under requirements of the 
Contract Documents. 

Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or 
replace components of standard and electrified door hardware that fails in materials or 
workmanship within specified warranty period after final acceptance by the Owner. 
Failures include, but are not limited to, the following: 

Structural failures including excessive deflection, cracking, or breakage. 
Faulty operation of the hardware. 
Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
Electrical component defects and failures within the systems operation. 

Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 
indicated. 

Special Warranty Periods: One year from date of substantial completion. 

PRODUCTS 

SCHEDULED DOOR HARDWARE 

General: Provide door hardware for each door to comply with requirements in Door 
Hardware Sets and each referenced section that products are to be supplied under. 

Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 
distinctive qualities of each type of door hardware are indicated in the Door Hardware 
Sets at the end of Part 3. Products are identified by using door hardware designations, 
as follows: 

Named Manufacturer's Products: Product designation and manufacturer are listed for 
each door hardware type required for the purpose of establishing requirements. 
Manufacturers' names are abbreviated in the Door Hardware Schedule. 

HANGING DEVICES 

Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles and other 
options as specified in the Door Hardware Sets. 

Quantity: Provide the following hinge quantity: 
Two Hinges: For doors with heights up to 60 inches. 
Three Hinges: For doors with heights 61 to 90 inches. 
Four Hinges: For doors with heights 91 to 120 inches. 
For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for 

every 30 inches of door height greater than 120 inches. 
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Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized 
for door thickness and clearances required: 
Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 
Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 
Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated 

bearing hinges unless Hardware Sets indicate standard weight. 
Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing 

hinges unless Hardware Sets indicate heavy weight. 

Hinge Options: Comply with the following: 
Non-removable Pins: With the exception of electric through wire hinges, provide 

set screw in hinge barrel that, when tightened into a groove in hinge pin, 
prevents removal of pin while door is closed; for the all out-swinging 
lockable doors. 

Provide ¼” radius corners for hinges used on aluminum doors and frames. 

Manufacturers: 

Bommer Industries (BO). 
McKinney Products; ASSA ABLOY Architectural Door Accessories (MK). 
Stanley Hardware (ST). 

DOOR OPERATING TRIM 

Door Push Plates and Pulls: ANSI/BHMA A156.6 certified door pushes and pulls of type and 
design specified in the Hardware Sets. Coordinate and provide proper width and height 
as required where conflicting hardware dictates. 

Push/Pull Plates: Minimum .050 inch thick, size as indicated in hardware sets, with 
beveled edges, secured with exposed screws unless otherwise indicated. 

Door Pull and Push Bar Design: Size, shape, and material as indicated in the hardware 
sets. Minimum clearance of 2 1/2-inches from face of door unless otherwise 
indicated. 

Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware 
Sets. 

Manufacturers: 

Burns Manufacturing (BU). 
Hiawatha, Inc. (HI). 
Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO). 

CYLINDERS AND KEYING 

General: Cylinder manufacturer to have minimum (10) years experience designing secured 
master key systems and have on record a published security keying system policy.  
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Source Limitations: Obtain each type of keyed cylinder and keys from the same source 
manufacturer as locksets and exit devices, unless otherwise indicated. 

Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats 
and types: 

Threaded mortise cylinders with rings and cams to suit hardware application. 
Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim 

ring. 
Bored or cylindrical lock cylinders with tailpieces as required to suit locks. 
Tubular deadlocks and other auxiliary locks. 
Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to 

be flush and be free spinning with matching finishes. 
Keyway: Manufacturer’s Standard. 

Patented Cylinders: ANSI/BHMA A156.5, Grade 1 Certified Products Directory (CPD) listed 
cylinders employing a utility patented and restricted keyway requiring the use of a 
patented key. Cylinders are to be protected from unauthorized manufacture and 
distribution by manufacturer’s United States patents. Cylinders are to be factory keyed 
with owner having the ability for on-site original key cutting. 

Manufacturers: 

Sargent (SA) - XC. 
Verify Brand with Owner 

Keying System: Each type of lock and cylinders to be factory keyed.  

Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key 
control number as directed by Owner. 

New System: Key locks to a new key system as directed by the Owner. 

Key Quantity: Provide the following minimum number of keys: 

Change Keys per Cylinder: Two (2)  
Master Keys (per Master Key Level/Group): Five (5). 
Construction Keys (where required): Ten (10). 

Construction Keying: Provide construction master keyed cylinders. 

Key Registration List (Bitting List): 

Provide keying transcript list to Owner's representative in the proper format for 
importing into key control software. 

Provide transcript list in writing or electronic file as directed by the Owner. 
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MECHANICAL LOCKS AND LATCHING DEVICES 

Multi-Point Locksets: ANSI/BHMA A156.37, Certified Products Directory (CPD) listed vertical 
rod locking devices designed for openings requiring multiple latching points within one 
locking mechanism. Rods are retracted by dual mounted outside lever trim controls 
available in a variety of ANSI/BHMA operational functions. Option for single top 
latching only eliminates the need for bottom strikes.  

Manufacturers: 

Sargent Manufacturing (SA) - 7000 Series. 
Verify Brand with Owner 

Cylindrical Locksets, Grade 2 (Standard Duty): ANSI/BHMA A156.2, Series 4000, Grade 2 
Certified Products Directory (CPD) listed. 

Locks are to be non-handed and fully field reversible. 

Manufacturers: 

Sargent Manufacturing (SA) - 7 Line. 
Verify Brand with Owner 

LOCK AND LATCH STRIKES 

Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, unless 
otherwise indicated, and as follows: 

Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer. 

Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 
Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing. 
Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop 

for rescue hardware applications.  

Standards: Comply with the following: 

Strikes for Mortise Locks and Latches: BHMA A156.13. 
Strikes for Bored Locks and Latches: BHMA A156.2. 
Strikes for Auxiliary Deadlocks: BHMA A156.36. 
Dustproof Strikes: BHMA A156.16. 

CONVENTIONAL EXIT DEVICES 

General Requirements: All exit devices specified herein shall meet or exceed the following 
criteria: 
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At doors not requiring a fire rating, provide devices complying with NFPA 101 and 
listed and labeled for "Panic Hardware" according to UL305. Provide proper 
fasteners as required by manufacturer including sex nuts and bolts at openings 
specified in the Hardware Sets. 

Where exit devices are required on fire rated doors, provide devices complying with 
NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices 
with the proper fasteners for installation as tested and listed by UL. Consult 
manufacturer’s catalog and template book for specific requirements. 

Except on fire rated doors, provide exit devices with hex key dogging device to hold the 
pushbar and latch in a retracted position. Provide optional keyed cylinder 
dogging on devices where specified in Hardware Sets. 

Devices must fit flat against the door face with no gap that permits unauthorized 
dogging of the push bar. The addition of filler strips is required in any case where 
the door light extends behind the device as in a full glass configuration. 

Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's 
heavy duty escutcheon trim with threaded studs for thru-bolts.  
Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs 

to match that of the specified locksets.  
Where function of exit device requires a cylinder, provide a cylinder (Rim or 

Mortise) as specified in Hardware Sets. 

Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are 
used at interior openings, provide as less bottom rod (LBR) unless otherwise 
indicated. Provide dust proof strikes where thermal pins are required to project 
into the floor. 

Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in 
Hardware Sets, provide devices designed for maximum 2” wide stiles. 

Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 

Rail Sizing: Provide exit device rails factory sized for proper door width application.  

Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets. 

Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified 
Products Directory (CPD) listed panic and fire exit hardware devices furnished in the 
functions specified in the Hardware Sets. Exit device latch to be stainless steel, 
pullman type, with deadlock feature. 

Manufacturers: 

Sargent Manufacturing (SA) - 80 Series. 
Von Duprin 
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1.1 STAND ALONE ELECTRONIC ACCESS CONTROL EXIT DEVICES 

Stand Alone Integrated Access Control Exit Devices: Internal, battery-powered, self-
contained ANSI A156.3, Grade 1 electronic exit device consisting of complete door trim 
unit with electronically motor driven locking mechanism, integrated keypad, proximity 
card reader, or keypad/proximity reader combination, and specified electronic 
programming accessories. Trim to accept standard, interchangeable (removable) core, 
security and high security override cylinders. Provide keypad/proximity and proximity 
only products with a minimum of 2,000 user codes, low-battery detection and warning, 
LED status indicators, and ability to program at the device for the functions indicated. 

Manufacturers: 

Sargent Manufacturing (SA) - Profile v.G1 Series. 
Verify Brand with Owner 

Stand Alone Electronic Keypad Exit Devices: Internal, battery-powered, self-contained 
ANSI/BHMA A156.3 Grade 1 certified panic and fire exit hardware consisting of 
electronically motor driven locking mechanism and integrated keypad without 
requirements for separate electronic programming devices. Exit devices to accept 
standard, interchangeable (removable) core, security and high security override 
cylinders. Provide keypad locks with a minimum 100 user codes furnished standard 
with 6 "AA" batteries and non-volatile memory. 

Manufacturers: 

Sargent Manufacturing (SA) - KP80 Series. 
Verify Brand with Owner 

DOOR CLOSERS 

All door closers specified herein shall meet or exceed the following criteria: 

General: Door closers to be from one manufacturer, matching in design and style, with 
the same type door preparations and templates regardless of application or 
spring size. Closers to be non-handed with full sized covers. 

Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. 
listed for use of fire rated doors. 

Size of Units: Comply with manufacturer's written recommendations for sizing of door 
closers depending on size of door, exposure to weather, and anticipated 
frequency of use. Where closers are indicated for doors required to be accessible 
to the Americans with Disabilities Act, provide units complying with ANSI 
ICC/A117.1. 

Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated 
in Hardware Sets. 
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Closers shall not be installed on exterior or corridor side of doors; where possible 
install closers on door for optimum aesthetics.  

Closer Accessories: Provide door closer accessories including custom templates, 
special mounting brackets, spacers and drop plates as required for proper 
installation. Provide through-bolt and security type fasteners as specified in the 
hardware sets. 

Door Closers, Surface Mounted (Commercial Duty): ANSI/BHMA 156.4, Grade 1 Certified 
Products Directory (CPD) listed surface mounted, institutional grade door closers with 
complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable 
according to door size, frequency of use, and opening force. Closers to be rack and 
pinion type, one piece cast iron or aluminum alloy body construction, with adjustable 
backcheck, closing sweep, and latch speed control valves. Provide non-handed units 
standard. 

Manufacturers: 

Sargent Manufacturing (SA) - 1431 Series. 
No Substitution. 

LOW ENERGY OPERATORS 

American National Standards Institute (ANSI) / Builders Hardware Manufacturers Association 
(BHMA). 
ANSI/BHMA A156.10 American National Standard for Power Operated Pedestrian 

Doors. 
ANSI/ BHMA A156.19 Standards for Power Assist and Low Energy Power Operated 

Doors. 

Underwriters Laboratories (UL). 
UL Listed R-9469 Fire Door Operator with Automatic Closer. 
UL 325 Standard for Safety for Door, Drapery, Gate, Louver and Window Operators 

and Systems. 
UL991 Listed - Tests for Safety-Related Controls Employing Solid-State Device. 

Materials 
Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 

indicated, as indicated below: 
Extruded Aluminum, Alloy 6063-T5. 

Model: Ditec Entrematic HA9 low energy automatic door operator:   
Reference Standard: ANSI/BHMA A156.19. 
Configuration:  Operator to control single swinging doors and pairs of swinging doors 

as indicated on the drawings and specified below: 
a. Traffic Pattern:  Two Way, Pairs of Doors, Simultaneous swing. 

3. Automatic Door Operator:  Electro-mechanical, non-handed operator, powered 
by 24 volt, 1/8 hp motor.  Spring shall be adjustable to compensate for different 
manual push forces required on varying door widths. 
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Automatic operator shall be capable of operating and controlling up to a 200 
pound (91 kg) door, 48 inches (1219 mm) in width. 

Surface Mounted Operator: 
4. Side Access Operator Housing:  Operator is contained in 5-1/8” 

(130.2 mm) deep x 4 5/16” (110 mm) high extruded aluminum 
housing with a removable cover. 

5. Surface Mounted Housing:  [Standard Width.]  [Continuous for full 
width of door.]  

6. Connecting Hardware: Surface mounted operators to have a steel 
arm from the operator, mounted to the top face of the swing door.  

7. UL Listed R-9469 Fire Door Operator with Automatic Closer (surface 
mounted operator). 

B. Operator Temperature Range:  Capable of operating within temperature 
ranges of -20F (-29C) and 160F (71C). 

C. Electrical Characteristics:  Nominal current draw 75 watts (.625 amps at 
120 VAC), built-in thermal overload protection. 

D. [Battery Convenience Mode:  Operator to maintain continuous operation by 
battery power during power failure. Battery is continuously monitored and 
provides a warning signal if the battery is not working properly.] 

E. [Digital Cycle Counter:  Battery powered, 7 digit LCD cycle counter with a 
reset feature to track door usage cycles.] 

1.2 Door Operation:   
A. Opening Cycle:  The adjustable speed operator shall control the door 

opening to the back check position, where the opening speed is reduced. 
1. Manual door operation with operational forces of 15 lbf maximum to 

fully open the door applied at 1” (25 mm) from the latch edge of the 
door. 

B. Hold Open:  The operator shall stop and hold the door open at the selected 
door opening angle for an adjustable period of time (1.5 seconds to 30 
seconds). 

C. Closing Cycle:  Power closing shall be provided by means of clock spring 
and motor.  The door will slow to low speed at latch check before it reaches 
the fully closed position. 

D. Electronic Dampening:  Operator to include standard electric dampening 
system which automatically counteracts additional forces applied to the 
door during the opening or closing cycle by reducing door speed.  

E. Stack Pressure Compensation:  Electronic control allows for increases of 
forces to overcome minor stack pressures while compensating to lower 
manual push forces when the door is used in manual mode in order to 
comply with ANSI/BHMA A156.19. 

F. Obstruction Control:  The operator will stop and reverse the door 
movement. 

G. Astragal Coordinator:  Sequenced electronic operation between operators 
for pairs of doors allowing astragal coordination. 

H. Lock Retry Circuit:  If attempt to fully close the door is unsuccessful, the 
operator will automatically reverse open 10 degrees and reclose in an 
attempt to successfully close the door. 

I. Electronic Controls:  Microprocessor controlled unit shall control the 
operation and switching of the swing power operator.  The microprocessor 
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unit provides low voltage power supply for all means of actuation.  The 
controls include time delay (1.5 to 30 seconds) for normal cycle. 

J. Control Switch: Automatic door operators shall be equipped with the 
following type of multi-position function switch:  
1. 3 position rocker switch mounted on end cap (On-Off-Hold). 

DOOR STOPS AND HOLDERS 

General: Door stops and holders to be of type and design as specified below or in the 
Hardware Sets. 

Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and wall 
bumpers. Provide wall bumpers, either convex or concave types with anchorage as 
indicated, unless floor or other types of door stops are specified in Hardware Sets. Do 
not mount floor stops where they will impede traffic. Where floor or wall bumpers are 
not appropriate, provide overhead type stops and holders. 

Manufacturers: 

Burns Manufacturing (BU). 
Hiawatha, Inc. (HI). 
Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO). 

Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products 
Directory (CPD) listed overhead stops and holders to be surface or concealed types as 
indicated in Hardware Sets. Track, slide, arm and jamb bracket to be constructed of 
extruded bronze and shock absorber spring of heavy tempered steel. Provide non-
handed design with mounting brackets as required for proper operation and function. 

Manufacturers: 

Rixson Door Controls (RF). 
Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO). 
Sargent Manufacturing (SA). 

ARCHITECTURAL SEALS 

General: Thresholds, weatherstripping, and gasket seals to be of type and design as 
specified below or in the Hardware Sets. Provide continuous weatherstrip gasketing on 
exterior doors and provide smoke, light, or sound gasketing on interior doors where 
indicated. At exterior applications provide non-corrosive fasteners and elsewhere 
where indicated. 

Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for 
smoke control ratings indicated, based on testing according to UL 1784. 

Provide smoke labeled perimeter gasketing at all smoke labeled openings. 
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Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire 
ratings indicated, based on testing according to UL-10C. 

Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure 
Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests 
of Door Assemblies.  

Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated. 

Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are 
easily replaceable and readily available from stocks maintained by manufacturer. 

Manufacturers: 

National Guard Products (NG). 
Pemko Products; ASSA ABLOY Architectural Door Accessories (PE). 
Reese Enterprises, Inc. (RE). 

FABRICATION 

Fasteners: Provide door hardware manufactured to comply with published templates 
generally prepared for machine, wood, and sheet metal screws. Provide screws 
according to manufacturers recognized installation standards for application intended. 

FINISHES 

Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. 
finishes indicated by certain manufacturers for their products. 

Provide quality of finish, including thickness of plating or coating (if any), composition, 
hardness, and other qualities complying with manufacturer's standards, but in no case 
less than specified by referenced standards for the applicable units of hardware 

Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

EXECUTION 

EXAMINATION 

Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor 
construction, and other conditions affecting performance. 
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Notify architect of any discrepancies or conflicts between the door schedule, door types, 
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts 
have been resolved in writing. 

PREPARATION 

Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

Wood Doors: Comply with ANSI/DHI A115-W series. 

INSTALLATION 

Install each item of mechanical and electromechanical hardware and access control 
equipment to comply with manufacturer's written instructions and according to 
specifications. 

Installers are to be trained and certified by the manufacturer on the proper installation 
and adjustment of fire, life safety, and security products including: hanging 
devices; locking devices; closing devices; and seals.  

Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing 
regulations: 

Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 
Wood Flush Doors." 

Where indicated to comply with accessibility requirements, comply with ANSI A117.1 
"Accessibility Guidelines for Buildings and Facilities." 

Provide blocking in drywall partitions where wall stops or other wall mounted hardware 
is located. 

Power Operator products and accessories are required to be installed through current 
members of the manufacturer's "Power Operator Preferred Installer" program.  

Retrofitting: Install door hardware to comply with manufacturer's published templates and 
written instructions. Where cutting and fitting are required to install door hardware onto 
or into surfaces that are later to be painted or finished in another way, coordinate 
removal, storage, and reinstallation of surface protective trim units with finishing work 
specified in Division 9 Sections. Do not install surface-mounted items until finishes 
have been completed on substrates involved. 

Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying 
with requirements specified in Division 7 Section "Joint Sealants." 
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Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items so that the completion of the 
work will not be delayed by hardware losses before and after installation. 

FIELD QUALITY CONTROL 

Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. 
Produce project punch report for each installed door opening indicating compliance 
with approved submittals and verification hardware is properly installed, operating and 
adjusted. Include list of items to be completed and corrected, indicating the reasons or 
deficiencies causing the Work to be incomplete or rejected. 

Organization of List: Include separate Door Opening and Deficiencies and Corrective 
Action Lists organized by Mark, Opening Remarks and Comments, and related 
Opening Images and Video Recordings. 

ADJUSTING 

Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be 
adjusted to operate as intended. Adjust door control devices to compensate for final 
operation of heating and ventilating equipment and to comply with referenced 
accessibility requirements. 

CLEANING AND PROTECTION 

Protect all hardware stored on construction site in a covered and dry place. Protect exposed 
hardware installed on doors during the construction phase. Install any and all hardware 
at the latest possible time frame. 

Clean adjacent surfaces soiled by door hardware installation. 

Clean operating items as necessary to restore proper finish. Provide final protection and 
maintain conditions that ensure door hardware is without damage or deterioration at 
time of owner occupancy. 

DOOR HARDWARE SETS 
 
 GC to provide door hardware schedule, through door hardware provider and hardware 
coordination meeting with the Owner, for approval. 

END OF SECTION 087100 
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SECTION 087113 - AUTOMATIC DOOR OPERATORS  

@ EXISTING DOOR 106 

PART 1 – GENERAL 
 

1.1 DESCRIPTION 
A. This section specifies equipment, controls and accessories for automatic operation of 

swing doors. 

 

1.2 RELATED WORK 
A. Door hardware; Section 087100, DOOR HARDWARE. 

B. Electric general wiring, connections and equipment requirements; Division 26, 

ELECTRICAL. 

 

1.3 QUALITY ASSURANCE 
A. Automatic door operators, controls and other equipment shall be products of a 

manufacturer regularly engaged in manufacturing such equipment for a minimum of 

three years. 

B. One type of automatic door equipment shall be used throughout the building.  

C. Equipment installer shall have specialized experience and shall be approved by the 

manufacturer. 

 

1.4 WARRANTY 
A. Automatic door operators shall be subject to the terms of the "Warranty of Construction", 

except that the Warranty period shall be two years in lieu of one year. 

 

1.5 MAINTENANCE MANUALS 
A. In accordance with Section 010000, GENERAL REQUIREMENTS Article titled 

"INSTRUCTIONS", furnish maintenance manuals and instructions on automatic door 

operators. 

1.6 SUBMITTALS 
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES. 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

Emergency Dept. Additions & Renovations                    Bid Set 

 
 

 

AUTOMATIC DOOR OPERATORS
  

08 7113 - 2 

 

B. Manufacturer's literature and data describing operators, power units, controls, door 

hardware and safety devices.  

C. Shop Drawings: 

1. Showing location of controls and safety devices in relationship to each automatically 

operated door. 

2. Showing layout, profiles, product components, including anchorage, accessories, as 

applicable. 

3. Submit templates, wiring diagrams, fabrication details and other   information to 

coordinate the proper installation of the automatic door operators.  

 
1.7 DESIGN CRITERIA 

A. As a minimum automatic door equipment shall comply with the requirements of BHMA 

156.10. Except as otherwise noted on drawings, provide operators which will move the 

doors from the fully closed to fully opened position in five seconds maximum time 

interval, when speed adjustment is at maximum setting. 

B. Equipment: Conforming to UL 325. Provide key operated power disconnect wall switch 

for each door installation.  Ensure a dedicated circuit is provided for power supply. 

 
C. Electrical Wiring, Connections and Equipment: Provide all motor, starter, controls, 

associated devices, and interconnecting wiring required for the installation. Equipment 

and wiring shall be as specified in Division 26, ELECTRICAL. 

 

1.8 APPLICABLE PUBLICATIONS 
 

A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only. 

B. Builders Hardware Manufacturers Association, Inc. (BHMA): 

A156.10-05 ........................... Power Operated Pedestrian Doors (BHMA 1601) 

C. National Fire Protection Association (NFPA): 

101-09 .................................. Life Safety Code 

D. Underwriters Laboratory (UL): 

325-10 .................................. Door, Drapery, Gate, Louver, and Window Operators and 

Systems 
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 1.9 DELIVERY AND STORAGE 
A. Delivery shall be in factory’s original, unopened, undamaged container with identification 

labels attached. 

 
PART 2 – PRODUCTS 
 

2.1 SWING DOOR OPERATORS 
A. General: Swing door operators shall be of institutional type, door panel size 600 mm to 

1250 mm (2'-0" to 5'-0") width, weight not to exceed 300 kg (600 pounds), electric 

operated for overhead mounting within the header or transom. Furnish metal mounting 

supports, brackets and other accessories necessary for the installation of operators at 

the head of the door frames. The motor on automatic door operator shall be provided 

with an interlock so that the motor will not operate when doors are electrically locked 

from opening.  

B. Operators shall have checking mechanism providing cushioning action at last part of 

door travel, in both opening and closing cycle. Operators shall be capable of recycling 

doors instantaneously to full open position from any point in the closing cycle when 

control switch is activated. Operators shall, when automatic power is interrupted or shut-

off, permit doors to easily open manually without damage to automatic operator system. 

C. Operator, enclosed in housing, shall open door by energizing motor and shall stop by 

electrically reducing voltage and stalling motor against mechanical stop. Door shall close 

by means of spring energy, and close force shall be controlled by gear system and 

motor being used as dynamic break without power, or controlled by hydraulic closer in 

electro-hydraulic operators. System shall operate as manual door control in event of 

power failure. Opening and closing speeds shall be adjustable: 

1. Operator Housing: Housing shall be a minimum of 112 mm (4-1/2 inches) wide by 

140 mm (5.5 inches) high aluminum extrusions with enclosed end caps for 

application to 100 mm (4 inches) and larger frame systems. All structural sections 

shall have a minimum thickness of 3.2 mm (0.125 inch) and be fabricated of a 

minimum of 6063-T5 aluminum alloy. 

2. Power Operator: Completely assembled and sealed unit which shall include gear 

drive transmission, mechanical spring and bearings, all located in aluminum case 

and filled with special lubricant for extreme temperature conditions. Complete unit 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

Emergency Dept. Additions & Renovations                    Bid Set 

 
 

 

AUTOMATIC DOOR OPERATORS
  

08 7113 - 4 

 

shall be rubber mounted with provisions for easy maintenance and replacement, 

without removing door from pivots or frame. 

3. Connecting hardware shall have drive arm attached to door with a pin linkage 

rotating in a self-lubricating bearing. Door shall not pivot on shaft of operator. 

4. Electrical Control: Operator shall have a self contained electrical control unit, 

including necessary transformers, relays, rectifiers, and other electronic components 

for proper operation and switching of power operator. All connecting harnesses shall 

have interlocking plugs.  

 

2.2 MICROPRCESSOR CONTROLS 
A. The system shall include a multi-function microprocessor control providing adjustable 

hold open time (1–30 seconds), LED indications for sensor input signals and operator 

status and power assist close options. Control shall be capable of receiving activation 

signals from any device with normally open dry contact output. All activation modes shall 

provide fully adjustable opening speed: 

B. The door shall be held open by low voltage applied to the continuous duty motor. The 

control shall include an adjustable safety circuit that monitors door operation and stops 

the opening direction of the door if an obstruction is sensed. The motor shall include a 

recycle feature that reopens the door if an obstruction is sensed at any point during the 

closing cycle. The control shall include a standard three position key switch with 

functions for ON, OFF, and HOLD OPEN, mounted on operator enclosure, door frame, 

or wall, as indicated in the architectural drawings.  

 

2.4 POWER UNITS 
 Each power unit shall be self-contained, electric operated and independent of the door 

operator. Capacity and size of power circuits shall be in accordance with automatic door 

operator manufacturer's specifications and Division 26 – ELECTRICAL. 

 

2.5 DOOR CONTROLS 
A. Opening and closing actions of doors shall be actuated by controls and safety devices 

specified, and conform to ANSI 156.10. Controls shall cause doors to open instantly 

when control device is actuated; hold doors in open positions; then, cause doors to 

close, unless safety device or reactivated control interrupts operation. 
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B. Manual Controls: 

1. Push Plate Wall Switch: Recess type, stainless steel push plate minimum 100 mm by 

100 mm (four-inch by four-inch), with 13 mm (l/2-inch) high letters "To Operate Door-

-Push" engraved on face of plate. 

 

2.6 SAFETY DEVICES 
A. General: Area over which doors swing or slide shall be a safety section and anyone 

standing in path of door's movement shall be protected by a safety device. 

C. Each swing door shall have installed on the pull side a presence sensor to detect any 

person standing in the door swing path and prevent the door from opening. 

D. Time delay switches shall be adjustable between 3 to 60 seconds and shall control 

closing cycle of doors. 

 

PART 3 – EXECUTION 
 

3.1 INSTALLATION 
A. Coordinate installation of equipment with other related work. Manual controls and power 

disconnect switches shall be recessed or semi-flush mounted in partitions. Secure 

operator components to adjacent construction with suitable fastenings. Conceal 

conduits, piping, and electric equipment, in finish work. 

B. Install power units in locations shown. Where units are to be mounted on walls, provide 

metal supports or shelves for the units. All equipment, including time delay switches, 

shall be accessible for maintenance and adjustment. 

C. Operators shall be adjusted and must function properly for the type o£ traffic 

(pedestrians, carts, stretchers and wheelchairs) expected to pass through doors. Each 

door leaf of pairs of doors shall open and close in synchronization.  

D. Install controls at positions shown and make them convenient for particular traffic 

expected to pass through openings. Maximum height of push plate wall switches from 

finished floors shall be 40 inches unless otherwise approved by the Architect. 

3.2 INSTRUCTIONS  
A. Following the installation and final adjustments of the door operators, the installer shall 

fully instruct Library personnel on the operating, servicing and safety requirements for 

the swing and sliding automatic door operators. 
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes glazing for the following products and applications, including those 
specified in other Sections where glazing requirements are specified by reference to 
this Section: 

 
1. Interior Windows 

1.3 DEFINITIONS 

A. Glass Manufacturers:  Firms that produce primary glass, fabricated glass, or both, as 
defined in referenced glazing publications. 

B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to 
ASTM C 1036. 

C. Interspace:  Space between lites of an insulating-glass unit. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Installed glazing systems shall withstand normal thermal movement and wind 
and impact loads (where applicable) without failure, including loss or glass breakage 
attributable to the following:  defective manufacture, fabrication, or installation; failure of 
sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; 
or other defects in construction. 

1.5 SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

B. Glass Samples:  For each type of glass product other than clear monolithic vision 
glass. 
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C. Glazing Schedule:  List glass types and thicknesses for each size opening and 
location.  Use same designations indicated on Drawings. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for tinted glass, coated glass, insulating glass, glazing 
sealants and glazing gaskets. 

1. For glazing sealants, provide test reports based on testing current sealant 
formulations within previous 36-month period. 

E. Warranties:  Sample of special warranties. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E 
Coatings:  A qualified insulating-glass manufacturer who is approved  by coated-glass 
manufacturer. 

B. Installer Qualifications:  A qualified installer who employs glass installers for this 
Project who are certified under the National Glass Association's Certified Glass 
Installer Program. 

C. Glass Testing Agency Qualifications:  A qualified independent testing agency 
accredited according to the NFRC CAP 1 Certification Agency Program. 

D. Sealant Testing Agency Qualifications:  An independent testing agency qualified 
according to ASTM C 1021 to conduct the testing indicated. 

E. Source Limitations for Glazing Accessories:  Obtain from single source from single 
manufacturer for each product and installation method. 

F. Safety Glazing Labeling:  Where safety glazing labeling is indicated, permanently mark 
glazing with certification label of the SGCC or another certification agency acceptable 
to authorities having jurisdiction. Label shall indicate manufacturer's name, type of 
glass, thickness, and safety glazing standard with which glass complies. 

G. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at 
least one component lite of units with appropriate certification label of IGCC. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials according to manufacturer's written instructions.  Prevent 
damage to glass and glazing materials from condensation, temperature changes, direct 
exposure to sun, or other causes. 

B. Comply with insulating-glass manufacturer's written recommendations for venting and 
sealing units to avoid hermetic seal ruptures due to altitude change. 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

                                      Emergency Dept. Additions & Renovations                    Bid Set 

 
GLAZING 08 8000 - 3 
 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers 
and when glazing channel substrates are wet from rain, frost, condensation, or other 
causes. 

1. Do not install glazing sealants when ambient and substrate temperature 
conditions are outside limits permitted by sealant manufacturer or below 40 
deg F (4.4 deg C). 

1.9 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard 
form in which coated-glass manufacturer agrees to replace coated-glass units that 
deteriorate within specified warranty period.  Deterioration of coated glass is defined as 
defects developed from normal use that are not attributed to glass breakage or to 
maintaining and cleaning coated glass contrary to manufacturer's written instructions.  
Defects include peeling, cracking, and other indications of deterioration in coating. 

1. Warranty Period:  10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in 
which insulating-glass manufacturer agrees to replace insulating-glass units that 
deteriorate within specified warranty period.  Deterioration of insulating glass is defined 
as failure of hermetic seal under normal use that is not attributed to glass breakage or 
to maintaining and cleaning insulating glass contrary to manufacturer's written 
instructions.  Evidence of failure is the obstruction of vision by dust, moisture, or film on 
interior surfaces of glass. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS, GENERAL 

A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in 
thicknesses as needed to comply with requirements indicated. 

B. Strength:  Where fully tempered glass is indicated, provide Kind FT heat-treated float 
glass. 

C. Thermal and Optical Performance Properties:  Provide glass with performance 
properties specified, as indicated in manufacturer's published test data, based on 
procedures indicated below: 

1. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick or 
as required by wind loads. 
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2. For laminated-glass lites, properties are based on products of construction 
indicated. 

 

2.2 GLAZING GASKETS 

A. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned 
neoprene, EPDM, silicone or thermoplastic polyolefin rubber gaskets complying with 
ASTM C 509, Type II, black; of profile and hardness required to maintain watertight 
seal. 

1. Application:  Use where soft compression gaskets will be compressed by 
inserting dense compression gaskets on opposite side of glazing or pressure 
applied by means of pressure-glazing stops on opposite side of glazing. 

2.3 GLAZING SEALANTS 

A. General: 

1. Compatibility:  Provide glazing sealants that are compatible with one another and 
with other materials they will contact, including glass products, seals of 
insulating-glass units, and glazing channel substrates, under conditions of 
service and application, as demonstrated by sealant manufacturer based on 
testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions 
existing at time of installation. 

3. VOC Content:  For sealants used inside of the weatherproofing system, not more 
than 250 g/L when calculated according to 40 CFR 59, Subpart D. 

4. Colors of Exposed Glazing Sealants:  As selected by Architect from 
manufacturer's full range. 

GLAZING TAPES 

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with 
adhesive on both surfaces; and complying with AAMA 800 for the following types: 

 
1. AAMA 810.1, Type 2, for glazing applications in which tape is used in 

combination with a full bead of liquid sealant. 

2.4 MISCELLANEOUS GLAZING MATERIALS 

A. General:  Provide products of material, size, and shape complying with referenced 
glazing standard, requirements of manufacturers of glass and other glazing materials 
for application indicated, and with a proven record of compatibility with surfaces 
contacted in installation. 
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B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket 
manufacturer. 

C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, 
plus or minus 5. 

D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass 
manufacturer to maintain glass lites in place for installation indicated. 

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement 
(side walking). 

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of 
size and density to control glazing sealant depth and otherwise produce optimum 
glazing sealant performance. 

2.5 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge 
and face clearances, edge and surface conditions, and bite complying with written 
instructions of product manufacturer and referenced glazing publications, to comply 
with system performance requirements. 

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square 
edges with slight chamfers at junctions of edges and faces. 

C. Grind smooth and polish exposed glass edges and corners. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance 
with the following: 

1. Manufacturing and installation tolerances, including those for size, squareness, 
and offsets at corners. 

2. Presence and functioning of weep systems. 
3. Minimum required face and edge clearances. 
4. Effective sealing between joints of glass-framing members. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, 
gaskets, and other glazing materials, unless more stringent requirements are indicated, 
including those in referenced glazing publications. 

B. Adjust glazing channel dimensions as required by Project conditions during installation 
to provide necessary bite on glass, minimum edge and face clearances, and adequate 
sealant thicknesses, with reasonable tolerances. 

C. Protect glass edges from damage during handling and installation.  Remove damaged 
glass from Project site and legally dispose of off Project site.  Damaged glass is glass 
with edge damage or other imperfections that, when installed, could weaken glass and 
impair performance and appearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined 
by preconstruction testing. 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin 
course of compatible sealant suitable for heel bead. 

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass 
lites. 

G. Provide spacers for glass lites where length plus width is larger than 50 inches  

1. Locate spacers directly opposite each other on both inside and outside faces of 
glass.  Install correct size and spacing to preserve required face clearances, 
unless gaskets and glazing tapes are used that have demonstrated ability to 
maintain required face clearances and to comply with system performance 
requirements. 

2. Provide 1/8-inch  minimum bite of spacers on glass and use thickness equal to 
sealant width.  With glazing tape, use thickness slightly less than final 
compressed thickness of tape. 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications. 

I. Set glass lites in each series with uniform pattern, draw, bow, and similar 
characteristics. 

J. Set glass lites with proper orientation so that coatings face exterior or interior as 
specified. 

K. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant 
or gasket on opposite side, provide adequate anchorage so gasket cannot walk out 
when installation is subjected to movement. 
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L. Square cut wedge-shaped gaskets at corners and install gaskets in a manner 
recommended by gasket manufacturer to prevent corners from pulling away; seal 
corner joints and butt joints with sealant recommended by gasket manufacturer. 

3.3 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching crossed 
streamers to framing held away from glass.  Do not apply markers to glass surface.  
Remove nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 
operations.  If, despite such protection, contaminating substances do come into contact 
with glass, remove substances immediately as recommended in writing by glass 
manufacturer. 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry 
surfaces at frequent intervals during construction, but not less than once a month, for 
buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in writing 
by glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is 
damaged from natural causes, accidents, and vandalism, during construction period. 

E. Wash glass on both exposed surfaces in each area of Project not more than four days 
before date scheduled for inspections that establish date of Substantial Completion.  
Wash glass as recommended in writing by glass manufacturer. 

END OF SECTION 088000 
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SECTION 08 8300 - MIRRORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes the following types of silvered flat glass mirrors: 

1. Tempered glass mirrors qualifying as safety glazing. 

B. Related Sections: 
1. Division 10 Section "Toilet and Bath Accessories" for metal-framed mirrors. 

1.3 SUBMITTALS 

A. Warranty:  Sample of special warranty. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs glass installers for this 
Project who are certified under the National Glass Association's Certified Glass 
Installer Program. 

B. Source Limitations for Mirrors:  Obtain mirrors from single source from single 
manufacturer. 

C. Source Limitations for Mirror Accessories:  Obtain mirror glazing accessories from 
single source. 

D. Glazing Publications:  Comply with the following published recommendations: 

1. GANA's "Glazing Manual" unless more stringent requirements are indicated.  
Refer to this publication for definitions of glass and glazing terms not otherwise 
defined in this Section or in referenced standards. 

2. GANA Mirror Division's "Mirrors, Handle with Extreme Care: Tips for the 
Professional on the Care and Handling of Mirrors." 

E. Safety Glazing Products:  For tempered mirrors, provide products complying with 
testing requirements in 16 CFR 1201 for Category II materials. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect mirrors according to mirror manufacturer's written instructions and as needed to 
prevent damage to mirrors from moisture, condensation, temperature changes, direct 
exposure to sun, or other causes. 

B. Comply with mirror manufacturer's written instructions for shipping, storing, and 
handling mirrors as needed to prevent deterioration of silvering, damage to edges, and 
abrasion of glass surfaces and applied coatings.  Store indoors. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install mirrors until ambient temperature and 
humidity conditions are maintained at levels indicated for final occupancy. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which mirror manufacturer agrees 
to replace mirrors that deteriorate within specified warranty period.  Deterioration of 
mirrors is defined as defects developed from normal use that are not attributed to 
mirror breakage or to maintaining and cleaning mirrors contrary to manufacturer's 
written instructions.  Defects include discoloration, black spots, and clouding of the 
silver film. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SILVERED FLAT GLASS MIRRORS 

A. Glass Mirrors, General:  ASTM C 1503; manufactured using copper-free, low-lead 
mirror coating process. 

B. Tempered Clear Glass:  Mirror Glazing Quality, for blemish requirements; and comply 
with ASTM C 1048 for Kind FT, Condition A, tempered float glass before silver coating 
is applied. 

1. Nominal Thickness:  3.0 mm. 

2.2 MISCELLANEOUS MATERIALS 

A. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, 
plus or minus 5. 

B. Edge Sealer:  Coating compatible with glass coating and approved by mirror 
manufacturer for use in protecting against silver deterioration at mirrored glass edges. 
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C. Mirror Mastic:  An adhesive setting compound, asbestos-free, produced specifically for 
setting mirrors and certified by both mirror manufacturer and mastic manufacturer as 
compatible with glass coating and substrates on which mirrors will be installed. 

2.3 MIRROR HARDWARE 

A. Fasteners:  Fabricated of same basic metal and alloy as fastened metal and matching 
it in finished color and texture where fasteners are exposed. 

B. Anchors and Inserts:  Provide devices as required for mirror hardware installation.  
Provide toothed or lead-shield expansion-bolt devices for drilled-in-place anchors.  
Provide galvanized anchors and inserts for applications on inside face of exterior walls 
and where indicated. 

2.4 FABRICATION 

A. Mirror Sizes:  To suit Project conditions cut mirrors to final sizes and shapes.  FULL 
LENGTH OF DRESSING ROOM COUNTERTOPS MOUNTED ON TOP OF 
BACKSPLASH AND EXTENDING TO 6'-8" ABOVE BACK STAGE FINISH FLOOR. 

B. Cutouts:  Fabricate cutouts  for notches and holes in mirrors without marring visible 
surfaces.  Locate and size cutouts so they fit closely around penetrations in mirrors. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, over which mirrors are to be mounted, with Installer present, for 
compliance with installation tolerances, substrate preparation, and other conditions 
affecting performance of the Work. 

B. Verify compatibility with and suitability of substrates, including compatibility of mirror 
mastic with existing finishes or primers. 

C. Proceed with installation only after unsatisfactory conditions have been corrected and 
surfaces are dry. 

3.2 PREPARATION 

A. Comply with mastic manufacturer's written installation instructions for preparation of 
substrates, including coating substrates with mastic manufacturer's special bond 
coating where applicable. 

3.3 INSTALLATION 
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A. General:  Install mirrors to comply with mirror manufacturer's written instructions and 
with referenced GANA publications.  Mount mirrors accurately in place in a manner that 
avoids distorting reflected images. 

B. Provide a minimum air space of 1/8 inch between back of mirrors and mounting 
surface for air circulation between back of mirrors and face of mounting surface. 

C. Wall-Mounted Mirrors:  Install mirrors with mastic and mirror hardware.  Attach mirror 
hardware securely to mounting surfaces with mechanical fasteners installed with 
anchors or inserts as applicable.  Install fasteners so heads do not impose point loads 
on backs of mirrors. 

1. Install mastic as follows: 

a. Apply barrier coat to mirror backing where approved in writing by 
manufacturers of mirrors and backing material. 

b. Apply mastic to comply with mastic manufacturer's written instructions for 
coverage and to allow air circulation between back of mirrors and face of 
mounting surface. 

c. After mastic is applied, align mirrors and press into place while maintaining 
a minimum air space of 1/8 inch between back of mirrors and mounting 
surface. 

3.4 CLEANING AND PROTECTION 

A. Protect mirrors from breakage and contaminating substances resulting from 
construction operations. 

B. Do not permit edges of mirrors to be exposed to standing water. 

C. Maintain environmental conditions that will prevent mirrors from being exposed to 
moisture from condensation or other sources for continuous periods of time. 

D. Wash exposed surface of mirrors not more than four days before date scheduled for 
inspections that establish date of Substantial Completion.  Wash mirrors as 
recommended in writing by mirror manufacturer. 

END OF SECTION 08 8300 
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Non-Structural steel framing systems for interior partitions. 

B. Related Requirements: 

1. Section 054000 "Cold-Formed Steel Framing" for exterior and interior structural steel 
framing members. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product. 
 
1. Studs and Runners: Provide documentation that framing members' certification is 

according to SFIA's "Code Compliance Certification Program for Cold-Formed Steel 
Structural and Non-Structural Framing Members”. SFIA's program certifies that studs 
and runners comply with the IBC, ASTM C 645, AISI S100, and AISI S220. Mechanical 
properties, coatings, dimensions, and labeling are checked. 

B. Manufacturers’ height limiting tables indicating products provided. 

C. Evaluation Reports:  Submit evaluation reports certified under an independent third-party 
inspection program administered by an agency accredited by IAS to ICC-ES AC98, IAS 
Accreditation Criteria for Inspection Agencies. 

D. Manufacturer's Certification: Submit manufacturer's certification of product compliance with 
codes and standards along with product literature and data sheets for specified products. 

E. Delegated-Design by Specialty Structural Engineer (SSE). The design professional, individual or 
organization having responsibility for the design of the specialty items. This responsibility shall 
be in accordance with the state’s statues and regulations governing the professional 
registration and certification of architects or engineers. 
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1.3 QUALITY ASSURANCE 

A. Provide certification of code compliance with the “Code Compliance Certification Program” 
implemented by the Steel Framing Industry Association (SFIA). 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Provide cold-formed steel framing products by The Steel Network, Inc. (TSN) 
(https://www.steelnetwork.com/); or comparable products by one of the Steel Framing 
Industry Association Members in good standing. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-
structural steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E 119 by, and displaying a classification label from, an 
independent testing agency acceptable to the authority having jurisdiction. 
 
1. Construct fire-resistance rated partitions in compliance with tested assembly 

requirements [indicated on drawings]. 
2. Rated assemblies to be substantiated from applicable testing using proposed products, 

by Contractor. 

B. Horizontal Deflection: For wall assemblies, limited to 1/240 of the wall height based on 
horizontal loading of 10 lbf/sq. ft. (480 Pa). 

C. Design framing systems in accordance with American Iron and Steel Institute Publication S220 
“North American Specification for the Design of Cold-Formed Steel Framing – Non-Structural 
Members”, except as otherwise shown or specified. 

D. Design loads:  As indicated on the Architectural Drawings or 5 PSF minimum as required by the 
International Building Code. 

E. Design framing systems to accommodate deflection of primary building structure and 
construction tolerances and to withstand design loads with a maximum deflection as indicated 
on the structural drawings. 

2.3 FRAMING SYSTEMS 

A. Framing Members, General:   
 

https://www.steelnetwork.com/
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1. Protective Coating:  Comply with ASTM C 645. Coatings shall have a protective coating 
meeting the requirements of ASTM A653/A653M, G40, or shall have a protective 
coating with an equivalent corrosion resistance. 
 
a. Coatings providing equivalent corrosion resistance to a G40 shall demonstrate 

equivalent corrosion resistance with an evaluation report acceptable to the 
authority having jurisdiction. 
 

Any coating other than a G40 coating (such as an AZ-50, GF-30, conversion coating, etc., or any 
other coating are all considered to provide equivalent corrosion protection and  must meet the 
above provision 

B. Studs and Runners:  Comply with manufacturers’ for conditions indicated. 
1. Steel Studs and Runners: SFIA Certified  

a. Minimum Base-Steel Thickness:   indicated in the physical properties table of the 
submitted manufacturers literature, and cross referenced with the appropriate 
height determination table to meet required performance. 

b. Depth:  As Specified on the Architectural Drawings, and cross referenced with the 
appropriate height determination table to meet required performance. 

2. Steel Studs and Runners: ASTM C 645  

a. Minimum Base-Steel Thickness:   indicated in the physical properties table of the 
submitted manufacturers literature, and cross referenced with the appropriate 
height determination table to meet required performance. 

b. Depth:  As Specified on the Architectural Drawings, and cross referenced with the 
appropriate height determination table to meet required performance. 

3. Opening Jambs:  JamStud® by The Steel Network, Inc. or equivalent used to frame single 
and multiple section jambs, of web depths required, and with minimum base metal 
thickness, flange width and section properties required to meet design requirements. 
 
 
 

C. Slip-Type Head Joints:  Where indicated, provide one of the following: 

1. Vertical Deflection Connectors: used to accommodate upward and downward vertical 
displacement of primary structure through positive mechanical attachment to structure 
and screw attachment to stud web using break-away bushings or step-bushings to 
permit frictionless vertical movement. Having a valid ICC ES Report complying with ICC 
Acceptance Criteria AC261, such as ICC-ESR-2049 or equivalent lab testing: 
a. VertiClip® SLD Interior Head of Wall by The Steel Network, Inc., installed on studs 

into top runner, no bridging required at top of studs. 

https://www.steelnetwork.com/Product/JamStud
https://www.steelnetwork.com/Product/VertiClipSLD
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b. VertiTrak® VTD Interior Head of Wall Preassembled with Runner Track by The 
Steel Network, Inc., no bridging required at top of studs. 

c. VertiTrak® VT Interior Head of Wall Slotted Runner Track by The Steel Network, 
Inc., no bridging required at top of studs. 

2. Drift Connectors: used to accommodate upward and downward vertical displacement 
and lateral drift of primary structure through positive mechanical attachment to 
structure and screw attachment to stud web using step-bushings to permit frictionless 
vertical and horizontal movement. Having a valid ICC ES Report complying with ICC 
Acceptance Criteria AC261, such as ICC-ESR-2049 or equivalent lab testing: 
a. DriftClip® DSLD Interior Head of Wall by The Steel Network, Inc., installed on 

studs into top runner, no bridging required at top of studs. 

3. Single Long-Leg Runner System:  top runner with 1.5-inch deep flanges (or as required) 
in thickness not less than indicated for studs, installed with studs friction fit into top 
runner and with continuous bridging located within 18 inches of the top of studs to 
provide lateral bracing. 

4. Double-Runner System:  top runners, inside runner with 1.5-inch deep flanges (or as 
required) in thickness not less than indicated for studs and fastened to studs, and outer 
runner sized to friction fit inside runner. 

D. Firestop Tracks:  Top runner manufactured to allow partition heads to expand and contract 
with movement of the structure while maintaining continuity of fire-resistance-rated assembly 
indicated; in thickness not less than indicated for studs and in width to accommodate depth of 
studs. 

E. Curved Runner Tracks:  Top and bottom runner manufactured to use in curved walls and 
horizontal and vertical arches; in thickness not less than indicated for studs and in width to 
accommodate depth of studs: 

 
1. CircleTrak® Curved Track by The Steel Network, Inc. or equivalent. 

 

F. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width 
indicated; in thickness not less than indicated on drawings. 

1. BackIt® Solid Backing by The Steel Network, Inc. or equivalent to support handrails and 
wall-mounted shelving. 

2. NotchTrak® Solid Bridging by The Steel Network, Inc. or equivalent. 
 

G. Wall Bridging: used to support framing members in weak-axis direction: 
1. BridgeBar® Bridging Channel by The Steel Network, Inc. or equivalent. 
2. BuckleBridge® Solid Bridging by The Steel Network, Inc. or equivalent. 
3. NotchTrak® Solid Bridging by The Steel Network, Inc. or equivalent. 

https://www.steelnetwork.com/Product/VertiTrackVTD
https://www.steelnetwork.com/Product/VertiTrackVTD
https://www.steelnetwork.com/Product/DriftClipDSLD
https://www.steelnetwork.com/Product/CircleTrak
https://www.steelnetwork.com/Product/BackIt
https://www.steelnetwork.com/Product/NotchTrakNT
https://www.steelnetwork.com/Product/BridgeBar
https://www.steelnetwork.com/Product/BuckleBridge
https://www.steelnetwork.com/Product/NotchTrakNT
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4. PrimeWall® Cold-Rolled Channel by The Steel Network, Inc. or equivalent. 

H. Bridging Connectors: used to secure bridging to studs: 
1. BridgeClip® Securing Bridging Member by The Steel Network, Inc. or equivalent. 

 

I. Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 
1. PrimeWall® Furring Channel (Hat Channel) by The Steel Network, Inc. or equivalent. 

2. Minimum Base-Steel Thickness:  0.018 inch 
3. Depth:  1-1/2 inches. 

J. Resilient Furring Channels:  1/2-inch deep, steel sheet members designed to reduce sound 
transmission. 
1. PrimeWall® Resilient Channel by The Steel Network, Inc. or equivalent. 

K. Carrying Channels:  0.054-inch uncoated-steel thickness, with minimum 1/2-inch wide flanges. 
1. PrimeWall® Cold-Rolled Channel by The Steel Network, Inc. or equivalent. 

2. Depth:  3/4 inch. 
3. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with minimum 

uncoated-steel thickness of 0.0296 inch. 
4. Tie Wire:  ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch diameter 

wire, or double strand of 0.048-inch diameter wire. 

L. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches, wall 
attachment flange of 7/8 inch, minimum uncoated-steel thickness of 0.018 inch, and depth 
required to fit insulation thickness indicated. 
1. PrimeWall® Z-Furring Channel by The Steel Network, Inc. or equivalent. 

M. Column and Beam Board Attachment Connectors: used to secure gypsum board or sheathing 
to structural steel columns and beams: 
1. GripClip® Drywall Gypsum Board Attachment by The Steel Network, Inc. or equivalent. 

N.  

2.4 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards. 
1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding 

power, and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls:  Provide the following: 
1. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener 

penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size. 

https://www.steelnetwork.com/Product/PrimeWallCold-RolledChannel
https://www.steelnetwork.com/Product/BridgeClip
https://www.steelnetwork.com/Product/PrimeWallFurringChannel
https://www.steelnetwork.com/Product/PrimeWallResilientChannel
https://www.steelnetwork.com/Product/PrimeWallCold-RolledChannel
https://www.steelnetwork.com/Product/PrimeWallZ-FurringChannel
https://www.steelnetwork.com/Product/GripClip
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames, cast-in anchors, and structural framing, for compliance with requirements and other 
conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C754. 

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy 
trim, grab bars, toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-structural steel framing 
members.  Frame both sides of joints independently. 

3.3 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components to spacings indicated, but not greater than spacings 
required by referenced installation standards for assembly types. 

1. Single-Layer Application:  16 inches o.c. unless otherwise indicated. 
2. Multilayer Application: 16 inches o.c. unless otherwise indicated. 
3. Tile Backing Panels:  16 inches o.c. unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at 
exterior walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to 
structural supports or substrates above suspended ceilings except where partitions are 
indicated to terminate at or above suspended ceilings.  Continue framing around ducts 
penetrating partitions above ceiling. 

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install 
to produce joints at tops of framing systems that prevent axial loading of finished 
assemblies. 
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2. Door Openings:  Securely fasten vertical studs at jambs to jamb anchor clips on door 
frames; install runner track section (for cripple studs) at head and secure to jamb studs. 
Fasteners shall not exceed height from face of framing members more than specified in 
ASTM C840. 

a. Install engineered single jamb at each door jamb or install two studs at each jamb 
if no framing member has been specifically engineered for the jamb. 

b. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure if suspended ceiling system cannot withstand forces imposed 
by door swings. 

c. If jamb studs cannot be attached to the overhead structure, the Design 
Professional should be consulted for bracing design. 

3. Other Framed Openings:  Frame openings other than door openings the same as 
required for door openings unless otherwise indicated.  Install framing below sills of 
openings to match framing required above door heads. 

4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor 
to underside of solid structure. 

a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated. 

5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated. 
  

6. Curved Partitions: 

a. Use specified curved track for curved partitions. 
b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs.  On straight lengths of no fewer than two studs at ends of arcs, place studs 6 
inches o.c. (or as required). 

E. Direct Furring: 

1. Screw to wood framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry 

attachment, or powder-driven fasteners spaced 24 inches o.c. 

Z-Furring Members: 

3. Erect insulation, specified in Section 07210 "Building Insulation," vertically and hold in 
place with Z-furring members spaced 24 inches o.c. 

4. Except at exterior corners, securely attach narrow flanges of furring members to wall 
with concrete stub nails, screws designed for masonry attachment, or powder-driven 
fasteners spaced 24 inches o.c. 
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5. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 
channel to web of attached channel.  At interior corners, space second member no 
more than 12 inches from corner and cut insulation to fit. 

F. Installation Tolerance:  Install framing members plumb within ¼ inch in 10 ft-0 in. 

G. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 
1/8 inch from the plane formed by faces of adjacent framing. 

END OF SECTION 092216 
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 
2. Tile backing panels. 

B. Related Requirements: 
1. Division 09 Section "Tiling" for cementitious backer units installed as substrates 

for ceramic tile. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of 
damage.  Stack panels flat and supported on risers on a flat platform to prevent 
sagging. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and 
conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are 
mold damaged. 
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1. Indications that panels are wet or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide 
materials and construction identical to those tested in assembly indicated according to 
ASTM E 119 by an independent testing agency. 

B. Low Emitting Materials:  For ceiling and wall assemblies, provide materials and 
construction identical to those tested in assembly and complying with the testing and 
product requirements of the California Department of Health Services' "Standard 
Practice for the Testing of Volatile Organic Emissions from Various Sources Using 
Small-Scale Environmental Chambers." 

2.2 GYPSUM BOARD, GENERAL 

A. Recycled Content of Gypsum Panel Products:  Postconsumer recycled content plus 
one-half of pre-consumer recycled content not less than 50 percent. 

B. Regional Materials:  Gypsum panel products shall be manufactured within 500 miles of 
Project site from materials that have been extracted, harvested, or recovered, as well 
as manufactured, within 500 miles of Project site. 

C. Regional Materials:  Gypsum panel products shall be manufactured within 500 miles of 
Project site. 

D. Size:  Provide maximum lengths and widths available that will minimize joints in each 
area and that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. American Gypsum. 
2. CertainTeed Corp. 
3. Georgia-Pacific Gypsum LLC. 
4. Lafarge North America Inc. 
5. National Gypsum Company. 
6. PABCO Gypsum. 
7. Temple-Inland. 
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8. USG Corporation. 

B. Gypsum Wallboard:  ASTM C 1396/C 1396M. 

1. Thickness:  5/8 inch 
2. Long Edges:  Tapered 

C. Gypsum Board, Type X:  ASTM C 1396/C 1396M. 

1. Thickness:  5/8 inch  
2. Long Edges:  Tapered 

D. Gypsum Ceiling Board:  ASTM C 1396/C 1396M. 

1. Thickness:  1/2 inch  
2. Long Edges:  Tapered. 

E. Moisture- and Mold-Resistant Gypsum Board:  ASTM C 1396/C 1396M.  With 
moisture- and mold-resistant core and paper surfaces. 

1. Core:  5/8 inch Type X 
2. Long Edges:  Tapered. 
3. Mold Resistance:  ASTM D 3273, score of 10. 

2.4 SPECIALTY GYPSUM BOARD 

A. Gypsum Board, Type C:  ASTM C 1396/C 1396M.  Manufactured to have increased 
fire-resistive capability. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. American Gypsum; Firebloc Type C. 
b. CertainTeed Corp.; ProRoc Type C. 
c. Georgia-Pacific Gypsum LLC; Fireguard C. 
d. Lafarge North America Inc.; Firecheck Type C. 
e. National Gypsum Company; Gold Bond Fire-Shield C. 
f. PABCO Gypsum; Flame Curb Type Super C. 
g. Temple-Inland; Type TG-C. 
h. USG Corporation; Firecode C Core. 

2. Thickness:  As required by fire-resistance-rated assembly indicated on Drawings. 
3. Long Edges:  Tapered. 

2.5 TILE BACKING PANELS 

A. Cementitious Backer Units:  ANSI A118.9 and ASTM C 1288 or 1325, with 
manufacturer's standard edges. 

1. Products:  Subject to compliance with requirements, provide one of the following: 
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a. Georgia Pacific 

DensShield Tile Backer 

2. Thickness:  5/8 inch  
3. Mold Resistance:  ASTM D 3273, score of 10. 

2.6 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or 
paper-faced galvanized steel sheet. 

2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. U-Bead:  J-shaped; exposed short flange does not receive joint compound. 
d. Expansion (control) joint. 
e. Curved-Edge Cornerbead:  With notched or flexible flanges. 

2.7 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board:  Paper. 
2. Tile Backing Panels:  As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats. 

1. Prefilling:  At open joints rounded or beveled panel edges, and damaged surface 
areas, use setting-type taping compound. 

2. Embedding and First Coat:  For embedding tape and first coat on joints, 
fasteners, and trim flanges, use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim 
accessories. 

3. Fill Coat:  For second coat, use setting-type, sandable topping compound. 
4. Finish Coat:  For third coat, use setting-type, sandable topping compound. 
5. Skim Coat:  For final coat of Level 5 finish, use high-build interior coating product 

designed for application by airless sprayer and to be used instead of skim coat to 
produce Level 5 finish. 

D. Joint Compound for Tile Backing Panels: 
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1. Cementitious Backer Units:  As recommended by backer unit manufacturer. 

2.8 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards 
and manufacturer's written recommendations. 

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering 
gypsum panels to continuous substrate. 

1. Laminating adhesive shall have a VOC content of 50 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members 
from 0.033 to 0.112 inch thick. 

2. For fastening cementitious backer units, use screws of type and size 
recommended by panel manufacturer. 

D. Thermal Insulation:  As specified in Division 07 Section "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and framing, with 
Installer present, for compliance with requirements and other conditions affecting 
performance. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, 
and mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and 
to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints 
of adjacent panels not less than one framing member. 

C. Install panels with face side out.  Butt panels together for a light contact at edges and 
ends with not more than 1/16 inch of open space between panels.  Do not force into 
place. 
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D. Locate edge and end joints over supports, except in ceiling applications where 
intermediate supports or gypsum board back-blocking is provided behind end joints.  
Do not place tapered edges against cut edges or ends.  Stagger vertical joints on 
opposite sides of partitions.  Do not make joints other than control joints at corners of 
framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum 
panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above 
ceilings, etc., except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or 
smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. 
ft.  in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of 

floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural 
members; allow 1/4- to 3/8-inch-  wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide 1/4- to 1/2-inch-  wide spaces at these locations and 
trim edges with edge trim where edges of panels are exposed.  Seal joints between 
edges and abutting structural surfaces with acoustical sealant. 

H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is 
attached to open (unsupported) edges of stud flanges first. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. As indicated on Drawings 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to 
greatest extent possible and at right angles to framing unless otherwise 
indicated. 

2. On partitions/walls, apply gypsum panels vertically parallel to framing unless 
otherwise indicated or required by fire-resistance-rated assembly, and minimize 
end joints. 

a. Stagger abutting end joints not less than one framing member in alternate 
courses of panels. 

b. At stairwells and other high walls, install panels horizontally unless 
otherwise indicated or required by fire-resistance-rated assembly. 
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3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with 
no end joints.  Locate edge joints over furring members. 

4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base 
layers on walls/partitions; apply face layers in same sequence.  Apply base 
layers at right angles to framing members and offset face-layer joints one framing 
member, 16 inches minimum, from parallel base-layer joints, unless otherwise 
indicated or required by fire-resistance-rated assembly. 

2. On partitions/walls, apply gypsum board indicated for base layers and face layers 
vertically (parallel to framing) with joints of base layers located over stud or 
furring member and face-layer joints offset at least one stud or furring member 
with base-layer joints, unless otherwise indicated or required by fire-resistance-
rated assembly.  Stagger joints on opposite sides of partitions. 

3. On Z-furring members, apply base layer vertically (parallel to framing) and face 
layer either vertically (parallel to framing) or horizontally (perpendicular to 
framing) with vertical joints offset at least one furring member.  Locate edge joints 
of base layer over furring members. 

4. Fastening Methods:  Fasten base layers with screws; fasten face layers with 
adhesive and supplementary fasteners 

D. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a 
substrate (other than studs, joists, furring members, or base layer of gypsum board), 
comply with gypsum board manufacturer's written recommendations and temporarily 
brace or fasten gypsum panels until fastening adhesive has set. 

3.4 APPLYING TILE BACKING PANELS 

A. Cementitious Backer Units:  ANSI A108.11, at vertical locations indicated to receive tile 

3.5 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations 
approved by Architect for visual effect. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners. 
2. U-Bead:  Use at exposed panel edges. 

D. Aluminum Trim:  Install in locations at frameless interior glazing. 
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3.6 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, 
penetrations, fastener heads, surface defects, and elsewhere as required to prepare 
gypsum board surfaces for decoration.  Promptly remove residual joint compound from 
adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically 
indicated as not intended to receive tape. 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to 
ASTM C 840: 

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2:  Panels that are substrate for tile 
3. Level 4:  At panel surfaces that will be exposed to view unless otherwise 

indicated. 

a. Primer and its application to surfaces are specified in other Division 09 
Sections. 

E. Cementitious Backer Units:  Finish according to manufacturer's written instructions. 

3.7 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and 
other non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged 
during drywall application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 092900 
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SECTION 09 3100 - CERAMIC TILE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Ceramic tile. 
2. Stone thresholds. 
3. Tile backing panels. 

B. Related Sections: 
1. Division 7 Section "Joint Sealants" for sealing of expansion, contraction, control, 

and isolation joints in tile surfaces. 
2. Division 9 Section "Gypsum Board" for cementitious backer units. 

1.3 DEFINITIONS 

A. General:  Definitions in the ANSI A108 series of tile installation standards and in 
ANSI A137.1 apply to Work of this Section unless otherwise specified. 

B. ANSI A108 Series:  ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, 
ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, 
ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, 
ANSI A108.15, ANSI A108.16, and ANSI A108.17, which are contained in "American 
National Standard Specifications for Installation of Ceramic Tile." 

C. Module Size:  Actual tile size plus joint width indicated. 

D. Face Size:  Actual tile size, excluding spacer lugs. 

1.4 PERFORMANCE REQUIREMENTS 

A. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products 
with the following values as determined by testing identical products per ASTM C 1028: 

1. Level Surfaces:  Minimum  Wet ≥ 0.60  Dry ≥ 0.70 
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1.5 SUBMITTALS 

A. Samples for Initial Selection:  For each type of tile and grout indicated.  Include 
Samples of accessories involving color selection. 

B. Samples for Verification: 
1. Full-size units of each type and composition of tile and for each color and finish 

required. 
2. Stone thresholds in 6-inch lengths. 

1.6 QUALITY ASSURANCE 

A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source 
or producer. 

1. Obtain tile of each type and color or finish from same production run and of 
consistent quality in appearance and physical properties for each contiguous 
area. 

B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform 
quality for each mortar, adhesive, and grout component from one manufacturer and 
each aggregate from one source or producer. 

C. Source Limitations for Other Products:  Obtain each of the following products specified 
in this Section from a single manufacturer for each product: 

1. Stone thresholds. 
2. Joint sealants. 
3. Cementitious backer units. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and 
labels intact until time of use.  Comply with requirements in ANSI A137.1 for labeling 
tile packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry 
location. 

C. Store aggregates where grading and other required characteristics can be maintained 
and contamination can be avoided. 

D. Store liquid materials in unopened containers and protected from freezing. 

E. Handle tile that has temporary protective coating on exposed surfaces to prevent 
coated surfaces from contacting backs or edges of other units.  If coating does contact 
bonding surfaces of tile, remove coating from bonding surfaces before setting tile. 
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1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install tile until construction in spaces is complete 
and ambient temperature and humidity conditions are maintained at the levels 
indicated in referenced standards and manufacturer's written instructions. 

PART 2 - PRODUCTS 

2.1 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1 for types, 
compositions, and other characteristics indicated. 

1. Provide tile complying with Standard grade requirements unless otherwise 
indicated. 

B. ANSI Standards for Tile Installation Materials:  Provide materials complying with 
ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards 
referenced by TCA installation methods specified in tile installation schedules, and 
other requirements specified. 

C. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in factory 
and package so tile units taken from one package show same range in colors as those 
taken from other packages and match approved Samples. 

D. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile assemblies as 
standard with manufacturer unless otherwise indicated. 

1. Where tile is indicated for installation in wet areas, do not use back- or edge-
mounted tile assemblies unless tile manufacturer specifies in writing that this type 
of mounting is suitable for installation indicated and has a record of successful in-
service performance. 

E. Factory-Applied Temporary Protective Coating:  Where indicated under tile type, 
protect exposed surfaces of tile against adherence of mortar and grout by precoating 
with continuous film of petroleum paraffin wax, applied hot.  Do not coat unexposed tile 
surfaces. 

2.2 TILE PRODUCTS 
  

Daltile - Portfolio Colorbody Porcelain (several color schemes to choose from) 
            -12x24 or 6x24 for floor tile sizes in restrooms 
            -Random Linear Mosaic for wet wall tile 
            -3x12 Bullnose (P-43C9) 
            -6x12 Cove Base (P -36C9-T) 
            -Cover Base Corner (PC-36C9-T) 
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(Selections for Pricing Only.  Actual series and colors to be selected by the architect 
from the manufacturers full range.) 

2.3 THRESHOLDS 

A. General:  Fabricate to sizes and profiles indicated or required to provide transition 
between adjacent floor finishes. 

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch 
(1.5 mm) above adjacent floor surface.  Finish bevel to match top surface of 
threshold.  Limit height of threshold to 1/2 inch or less above adjacent floor 
surface. 

B. Marble Thresholds:  ASTM C 503, with a minimum abrasion resistance of 12 per 
ASTM C 1353 or ASTM C 241 and with honed finish. 

1. Description:  Uniform, fine- to medium-grained white stone with gray veining. 

2.4 TILE BACKING PANELS 

A. Cementitious Backer Units:  ANSI A118.9 or ASTM C 1325, in maximum lengths 
available to minimize end-to-end butt joints. 

1. Products:  Subject to compliance with requirements, 

a. C-Cure; C-Cure Board 990. 
b. Custom Building Products; Wonderboard. 
c. FinPan, Inc.; Util-A-Crete Concrete Backer Board. 
d. USG Corporation; DUROCK Cement Board. 

2. Thickness: 1/2 inch. 

2.5 SETTING MATERIALS 

A. Latex-Portland Cement Mortar (In Corridors) (Thin Set):  ANSI A118.4. 

1. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate 
or acrylic additive to which only water must be added at Project site. 

2. Provide prepackaged, dry-mortar mix combined with acrylic resin liquid-latex 
additive at Project site. 

3. For wall applications, provide mortar that complies with requirements for 
nonsagging mortar in addition to the other requirements in ANSI A118.4. 

B. Water-Cleanable, Tile-Setting Epoxy (In Toilet Rooms):  ANSI A118.3, with a VOC 
content of 65 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 
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1. Provide product capable of withstanding continuous and intermittent exposure to 
temperatures of up to 140 deg F and 212 deg F, respectively, and certified by 
manufacturer for intended use. 

C. Chemical-Resistant Furan Mortar:  ANSI A118.5, with carbon filler. 

2.6 GROUT MATERIALS 

A. Water-Cleanable Epoxy Grout:  ANSI A118.3. 

1. Provide product capable of withstanding continuous and intermittent exposure to 
temperatures of up to 140 deg F and 212 deg F, respectively, and certified by 
manufacturer for intended use. 

B. Grout for Pregrouted Tile Sheets:  Same product used in factory to pregrout tile sheets. 

2.7 ELASTOMERIC SEALANTS 

A. General:  Provide sealants, primers, backer rods, and other sealant accessories that 
comply with the following requirements and with the applicable requirements in 
Division 7 Section "Joint Sealants." 

1. Use sealants that have a VOC content of 250  g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Use primers, backer rods, and sealant accessories recommended by sealant 
manufacturer. 

1. Colors:  As selected by Architect from manufacturers full line.  Silicone sealant in 
first paragraph below is suitable for joints in nontraffic surfaces only. 

B. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; 
Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; 
formulated with fungicide, intended for sealing interior ceramic tile joints and other 
nonporous substrates that are subject to in-service exposures of high humidity and 
extreme temperatures. 

1. Products:  Subject to compliance with requirements,: 

a. DAP Inc.; Titanium Enriched Kitchen and Bath Sealant. 
b. Dow Corning Corporation; Dow Corning 786. 

C. Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; 
Class 25; Uses T, M, A, and, as applicable to joint substrates indicated, O. 

1. Products:  Subject to compliance with requirements,: 

a. Bostik, Inc.; Chem-Calk 550. 
b. Degussa Building Systems; Sonneborn Sonolastic SL 2. 
c. Pecora Corporation; Dynatrol II-SG. 
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2.8 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland 
cement-based formulation provided or approved by manufacturer of tile-setting 
materials for installations indicated. 

B. Temporary Protective Coating:  Either product indicated below that is formulated to 
protect exposed surfaces of tile against adherence of mortar and grout; compatible with 
tile, mortar, and grout products; and easily removable after grouting is completed 
without damaging grout or tile. 

1. Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent 
oil with a melting point of 120 to 140 deg F per ASTM D 87. 

2. Grout release in form of manufacturer's standard proprietary liquid coating that is 
specially formulated and recommended for use as temporary protective coating 
for tile. 

C. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming 
tile and grout surfaces, specifically approved for materials and installations indicated by 
tile and grout manufacturers. 

D. Grout Sealer:  Manufacturer's standard product for sealing grout joints and that does 
not change color or appearance of grout. 

1. Products:  Subject to compliance with requirements,: 

a. Bonsal American; an Oldcastle company; Grout Sealer. 
b. Bostik, Inc.; CeramaSeal Grout & Tile Sealer. 
c. C-Cure; Penetrating Sealer 978. 

2.9 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout 
manufacturers' written instructions. 

B. Add materials, water, and additives in accurate proportions. 

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing 
time, and other procedures to produce mortars and grouts of uniform quality with 
optimum performance characteristics for installations indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer 
present, for compliance with requirements for installation tolerances and other 
conditions affecting performance of installed tile. 
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1. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are 
incompatible with tile-setting materials including curing compounds and other 
substances that contain soap, wax, oil, or silicone; and comply with flatness 
tolerances required by ANSI A108.01 for installations indicated. 

2. Verify that existing tile flooring to be tiled over is free of defect which may 
damage new tile once in use. 

a. Verify that surfaces that received a steel trowel finish have been 
mechanically scarified. 

b. Verify that protrusions, bumps, and ridges have been removed by sanding 
or grinding. 

3. Verify that installation of grounds, anchors, recessed frames, electrical and 
mechanical units of work, and similar items located in or behind tile has been 
completed. 

4. Verify that joints and cracks in tile substrates are coordinated with tile joint 
locations; if not coordinated, adjust joint locations in consultation with Architect. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with 
latex modifiedthin-set mortar with trowelable leveling and patching compound 
specifically recommended by tile-setting material manufacturer. 

B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced 
mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot (1:50) 
toward drains. 

C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended 
and packaged so tile units taken from one package show same range of colors as 
those taken from other packages and match approved Samples.  If not factory blended, 
either return to manufacturer or blend tiles at Project site before installing. 

D. Field-Applied Temporary Protective Coating:  If indicated under tile type or needed to 
prevent grout from staining or adhering to exposed tile surfaces, precoat them with 
continuous film of temporary protective coating, taking care not to coat unexposed tile 
surfaces. 

3.3 TILE INSTALLATION 

A. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation 
methods specified in tile installation schedules.  Comply with parts of the ANSI A108 
Series "Specifications for Installation of Ceramic Tile" that are referenced in TCA 
installation methods, specified in tile installation schedules, and apply to types of 
setting and grouting materials used. 
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1. For the following installations, follow procedures in the ANSI A108 Series of tile 
installation standards for providing 95 percent mortar coverage: 

 
a. Tile floors in wet areas. 
b. Tile floors composed of tiles 8 by 8 inches or larger. 
c. Tile floors composed of rib-backed tiles. 

B. Extend tile work into recesses and under or behind equipment and fixtures to form 
complete covering without interruptions unless otherwise indicated.  Terminate work 
neatly at obstructions, edges, and corners without disrupting pattern or joint 
alignments. 

C. Accurately form intersections and returns.  Perform cutting and drilling of tile without 
marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in 
items for straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and 
other penetrations so plates, collars, or covers overlap tile. 

D. Jointing Pattern:  Lay tile as shown on drawings.  Lay out tile work and center tile fields 
in both directions in each space or on each wall area.  Lay out tile work to minimize the 
use of pieces that are less than half of a tile.  Provide uniform joint widths unless 
otherwise indicated. 

1. For tile mounted in sheets, make joints between tile sheets same width as joints 
within tile sheets so joints between sheets are not apparent in finished work. 

2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be 
same size, align joints. 

3. Where tiles are specified or indicated to be whole integer multiples of adjoining 
tiles on floor, base, walls, or trim, align joints unless otherwise indicated. 

E. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths: 

1. Ceramic Mosaic Tile:  1/16 inch. 
2. Floor Tile:  3/16 inch. 
3. Glazed Wall Tile:  3/16 inch  

F. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions 
indicated. 

G. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including 
control, contraction, and isolation joints, where indicated.  Form joints during 
installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after 
installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly 
above them. 

2. Prepare joints and apply sealants to comply with requirements in Division 7 
Section "Joint Sealants." 
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H. Stone Thresholds:  Install stone thresholds in same type of setting bed as adjacent 
floor unless otherwise indicated. 

1. At locations where mortar bed (thickset) would otherwise be exposed above 
adjacent floor finishes, set thresholds in latex-portland cement mortar (thin set). 

2. Do not extend cleavage membrane or crack isolation membrane under 
thresholds set in latex-portland cement mortar.  Fill joints between such 
thresholds and adjoining tile set on cleavage membrane or crack isolation 
membrane with elastomeric sealant. 

I. Grout Sealer:  Apply grout sealer to cementitious grout joints in tile floors according to 
grout-sealer manufacturer's written instructions.  As soon as grout sealer has 
penetrated grout joints, remove excess sealer and sealer from tile faces by wiping with 
soft cloth. 

3.4 TILE BACKING PANEL INSTALLATION 

A. Install cementitious backer units and fiber-cement underlayment and treat joints 
according to ANSI A108.11 and manufacturer's written instructions for type of 
application indicated.  Use latex-portland cement mortar for bonding material unless 
otherwise directed in manufacturer's written instructions. 

3.5 CLEANING AND PROTECTING 

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so 
they are free of foreign matter. 

1. Remove epoxy and latex-portland cement grout residue from tile as soon as 
possible. 

2. Clean grout smears and haze from tile according to tile and grout manufacturer's 
written instructions but no sooner than 10 days after installation.  Use only 
cleaners recommended by tile and grout manufacturers and only after 
determining that cleaners are safe to use by testing on samples of tile and other 
surfaces to be cleaned.  Protect metal surfaces and plumbing fixtures from 
effects of cleaning.  Flush surfaces with clean water before and after cleaning. 

3. Remove temporary protective coating by method recommended by coating 
manufacturer and that is acceptable to tile and grout manufacturer.  Trap and 
remove coating to prevent drain clogging. 

B. Protect installed tile work with kraft paper or other heavy covering during construction 
period to prevent staining, damage, and wear.  If recommended by tile manufacturer, 
apply coat of neutral protective cleaner to completed tile walls and floors. 

C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed. 

D. Before final inspection, remove protective coverings and rinse neutral protective 
cleaner from tile surfaces. 



                               
    EMANUEL MEDICAL CENTER                February 14, 2024 

                                          Emergency Dept. Additions & Renovations                    Bid Set 

CERAMIC TILE 09 3100 - 10 

3.6 INTERIOR TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, the following is provided for bidding/pricing purposes to 
show basis of design.  Final selections will be made by the Architect from comparable 
products. 

 
 
 
 
 
 
 
 
 
 
 
Basis of Design:  Actual tile to be selected by Architect. 
 
Daltile - Portfolio Colorbody Porcelain (several color schemes to choose from) 
            -12x24 or 6x24 for floor tile sizes in restrooms 
            -Random Linear Mosaic for wet wall tile 
            -3x12 Bullnose (P-43C9) 
            -6x12 Cove Base (P -36C9-T) 
            -Cover Base Corner (PC-36C9-T) 
 
 
https://www.daltile.com/product/Portfolio 
https://www.daltile.com/product/Portfolio?color=Earth-Blend&shape=Random%20Linear 
 

 

END OF SECTION 09 3100 

https://www.daltile.com/product/Portfolio
https://www.daltile.com/product/Portfolio?color=Earth-Blend&shape=Random%20Linear
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SECTION 09 5100 - SUSPENDED ACOUSTICAL CEILINGS 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 

A. Suspended metal grid ceiling system. 
B. Acoustical units. 
C. Accessories. 

1.02 REFERENCES 
A. ASTM C 635 - Standard Specification for the Manufacture, Performance, and Testing 

of Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings ; 2004. 
B. ASTM C 636 - Standard Practice for Installation of Metal Ceiling Suspension Systems 

for Acoustical Tile and Lay-in Panels ; 2006. 
1.03 SUBMITTALS 

A. Shop Drawings:  Indicate grid layout and related dimensioning, junctions with other 
ceiling finishes, and mechanical and electrical items installed in the ceiling. 

B. Product Data:  Provide data on suspension system components and acoustical units. 
D. Samples:  Submit three samples, minimum 6 inches by 6 inches, illustrating material 

and finish of acoustical units. 
F. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter 

conditions requiring special attention. 
1.04 PROJECT CONDITIONS 

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed, 
sufficient heat is provided, dust generating activities have terminated, and overhead 
work is completed, tested, and approved. 

B. Install acoustical units after interior wet work is dry. 
1.05 EXTRA MATERIALS 

A. Provide 3 percent of total acoustical unit area of each type of acoustical unit for 
Owner's use in maintenance of project. 

 
PART 2  PRODUCTS 
 
2.02 ACOUSTICAL UNITS 

A. Manufacturers; General: 
1. Armstrong World Industries, Inc:  www.armstrong.com. 
2. CertainTeed:  www.certainteed.com. 
3. USG:  www.usg.com. 

B. Acoustical Units (AC1): 
1. Acoustical Panel: Painted mineral fiber, ASTM E 1264, Type III, Class A, with the 

following characteristics determined as specified in ASTM E 1264. 
a. Size: 2'x2' 
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b. Thickness: 3/4" 
c. Light Reflectance: 0.86 
d. Noise Reduction Coefficient (NRC): 0.70 
e. Ceiling Attenuation Class (CAC): 35 

2. Products: 
a. Acoustical Panel: Basis of Design - Armstrong, Clean Room FL Color - 

White. 
b. Suspension System: 15/16” Co-Extruded Clean Room. Color - White. 
c. Provide gasketing for suspension systems in negative pressure rooms. 

 
2.03 ACCESSORIES 

A. Support Channels and Hangers:  Galvanized steel; size and type to suit application  
and ceiling system flatness requirement specified. 

B. Perimeter Moldings:  Same material and finish as grid. 
1. At Exposed Grid:  Provide L-shaped molding for mounting at same elevation as 

face of grid. 
C. Touch-up Paint:  Type and color to match acoustical and grid units. 
 

PART 3 EXECUTION 
 
3.01 EXAMINATION 

A. Verify existing conditions before starting work. 
B. Verify that layout of hangers will not interfere with other work. 

3.02 INSTALLATION - SUSPENSION SYSTEM 
A. Install suspension system in accordance with ASTM C 636 and manufacturer's 

instructions and as supplemented in this section. 
B. Rigidly secure system, including integral mechanical and electrical components, for 

maximum deflection of 1:240. 
C. Locate system on room axis according to reflected plan. 
D. Install after major above-ceiling work is complete.  Coordinate the location of hangers 

with other work. 
E. Hang suspension system independent of walls, columns, ducts, pipes and conduit.  

Where carrying members are spliced, avoid visible displacement of face plane of 
adjacent members. 

F. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the 
nearest affected hangers and related carrying channels to span the extra distance. 

G. Do not support components on main runners or cross runners if weight causes total 
dead load to exceed deflection capability. 

H. Support fixture loads using supplementary hangers located within 6 inches of each 
corner, or support components independently. 

I. Do not eccentrically load system or induce rotation of runners in excess of 2 degrees. 
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J. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at 
junctions with other interruptions. 
1. Use longest practical lengths. 
2. Miter corners. 

3.03 INSTALLATION - ACOUSTICAL UNITS 
A. Install acoustical units in accordance with manufacturer's instructions. 
B. Fit acoustical units in place, free from damaged edges or other defects detrimental to 

appearance and function. 
C. Lay directional patterned units with pattern parallel to shortest room axis. 
D. Fit border trim neatly against abutting surfaces. 
E. Install units after above-ceiling work is complete. 
F. Install acoustical units level, in uniform plane, and free from twist, warp, and dents. 
G. Cutting Acoustical Units: 

1. Cut to fit irregular grid and perimeter edge trim. 
2. Make field cut edges of same profile as factory edges. 
3. Double cut and field paint exposed reveal edges with manufacturer's 

recommended paint. 
H. Where round obstructions occur, provide preformed closures to match perimeter 

molding. 
3.04 ERECTION TOLERANCES 

A. Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet. 
 

END OF SECTION 
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SECTION 09 6010 - FLOORING TRANSITION 
 
PART 1  GENERAL 

 
1.01 SUBMITTALS 

A. Product Data. 
C. Verification Samples:  Submit two samples, 6 by 6 inch in size illustrating color and pattern for 

each product specified. 
 

PART 2  PRODUCTS 
  

 Carpet 

Terrazzo 

Resilient 
Flooring 

W
ood 

Tile - at 
Door 

Tile - 
Field 

Resinous 
Flooring 

Exposed 
Concrete 

CARPET N        
TERRAZZO A M       
RESILIENT F B H      
WOOD K C K N     
TILE - AT 
DOOR 

L L L L L    

TILE - FIELD A C B D N N   
RESINOUS 
FLOORING 

A C C J L B M  

EXPOSED 
CONCRETE 

G E G J L E C N 

 
  
 *  Note:  Flooring keyed into slab. 
  
 Description 

 A Metal Schluter Reno-TK, Size appropriate for material thicknesses. 
 B Metal Schluter-Reno-U, Size appropriate for material thicknesses. 
 C Metal Schluter-SCHIENE, Size appropriate for material thicknesses. 
 D Metal Schluter-RENO-T, Size appropriate for material thicknesses. 
 E Metal Schluter-RENO-RAMP, Size appropriate for material thicknesses. 
 F Resilient Johnsonite CTA-XX-H, 1/8" to 1/4" 
 G Resilient Johnsonite CTA-XX-J, 0" to 1/4" 
 H Resilient Johnsonite CTA-XX-X, 0.80" to 1/8" 
 J Resilient Johnsonite CTA-XX-D, 0" to 1/2" 
 K Resilient Johnsonite CD-XX-B, 1/8" to 1/2" 
 L Marble Threshold. 
 M Divider Strip. 
 N No Transition Required. 
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PART 3  EXECUTION 
 
3.01 INSTALLATION 

A. Coordinate and install transitions between each type of flooring in accordance with the table 
above and the respective flooring specifications. 

 
END OF SECTION 
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SECTION 09 6516 

COMMERCIAL HOMOGENEOUS RESILIENT SHEET FLOORING 

PART 1 - GENERAL 

1.1       SUMMARY 
A.         Section Includes: 

1.         TEKNOFLOR® MEDSCAPES HPD™ v2 Commercial Homogeneous Resilient Sheet Flooring. 
2.         Accessories. 

B.         Related Requirements: 
1.         Section 03 3000, Cast-in-Place Concrete: For underslab vapor barrier. 
2. Section 09 6513, Resilient Base and Accessories: For wall base, and expansion joint trim between 

resilient tile flooring and other finish flooring. 
 
1.2       SUBMITTALS 

A.         Submit in accordance with Section 01 3300. 
B.         Manufacturer’s technical data for each type of resilient flooring and accessory. 
C. Manufacturer’s standard color chart in the form of actual selections of resilient sheet flooring, including 

accessories, showing full range of colors and patterns available. 
D. Two copies of manufacturer’s recommended maintenance practices for resilient sheet flooring and 

accessories required. 
E.         Shop Drawings:  Jointing, Termination Details; Includes 8½” x 11” details indicating joint method, 

termination details including reducers and/or caps required. 
F.         Document and Archive project documentation to include Moisture and pH Test Results. 
H.         Submit manufacturer’s certification that products meet the requirements of SCAQMD Rule 1168 in areas 

where exposure to freeze/thaw conditions and direct exposure to moisture will not occur. 
 
1.3       QUALITY ASSURANCE 

A.         Regulatory Requirements: 
1.         ASTM E648 (NFPA 253): Critical Radiant Flux                 Class I 
2.         ASTM E662 (NFPA 258): Smoke Density                         ≤ 450 DM Corrected 

B.         Installer Qualifications:  Minimum five (5) years of successful in-service performance and experience 
with installations of similar size and scope. Provide 3 recent project references, state license documentation 
(where applicable), insurance certificate and workman’s comp documentation. 

C.         ISO 9001 and ISO 14001 Certified Manufacturer
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D. Source Limitations:  Provide each type of resilient sheet flooring and accessories from a single 
manufacturer, including recommended primers, adhesives, sealants, and leveling compounds. 

E.         Field Samples: Provide field samples, dry laid, to demonstrate aesthetic effects of materials in-situ, to assist 
the Architect and Owner in making final selections. 

 
1.4       DELIVERY, STORAGE AND HANDLING 

A.         Comply with manufacturer’s instructions and recommendations, Section 01 60 00 requirements. 
B. Deliver materials to project site in manufacturer’s original, unopened containers with labels indicating brand 

names, colors and patterns, and quality designations legible and intact. 
C.         Upon receiving, confirm materials receive are the correct color, style and quantity for each dye lot. 
D.         Store all roll goods vertically and stage materials to install rolls in consecutive roll numbers. 
E.         Store and protect all materials in a dry interior area maintained between 55°F and 85°F (13ºC and 29ºC). 

DO NOT use outside temporary, shipping containers or uncontrolled storage.  Improper storage can result in 
unintended installation issues including bond failure, gapping or buckling, and it is not covered under the 
product warranty. 

F.         ACCLIMATION: Store resilient flooring materials in spaces where they will be installed for at least 72 hours 
prior to installation. 

 
1.5       SITE CONDITIONS 

A.         Ambient Conditions: 
1.         The building envelope must be completely enclosed. 
2. Areas to receive resilient flooring shall be maintained at temperatures and relative humidity (RH) in 

accordance with ANSI/ASHRAE 55 and Resilient Flooring and Adhesive Manufacturer 
requirements. 

3.         Set and operate permanent or temporary (with data logging of Temp and ambient RH) HVAC at a 
consistent temperature between 65°F to 85°F (18ºC and 29ºC) for a minimum of 1 week and 
preferably 2-3 weeks or longer before, during and continuously after installation. 

4.         Install resilient flooring and accessories after other trades, including painting and overhead trades 
have been completed. 

5. Maintain HVAC at a minimum temperature of 55°F (13°C) thereafter as per the manufacturer’s 
recommendations.  Space heaters are NOT acceptable. 

6.         Do NOT install resilient flooring if substrate temperatures fail to meet requirements. 
7. Do NOT install resilient flooring over new concrete slabs until they are cured and sufficiently dry to 

achieve bond with adhesive as determined by resilient flooring manufacturer’s bond, moisture and 
pH tests. 

 
1.6       EXTRA MATERIALS 

A. Furnish a minimum one percent (1%) extra resilient tile flooring and accessory materials in full and 
unopened cartons for each color and pattern installed. 

 
1.7       WARRANTY 

A. Twelve (12) year limited non-prorated warranty including labor commencing on date of substantial 
completion. 

 
PART 2 - PRODUCTS 

 
2.1       MANUFACTURER 

A.         TEKNOFLOR, 1005 S. 60TH Street, Milwaukee, WI  53214, 800-522-9166 
1.         TEKNOFLORâ  MEDSCAPES HPD™ v2 Commercial Homogeneous Resilient Sheet Flooring 
2. Alternate Commercial, Homogenous Sheet Flooring approved on a case by case basis. 

B.         Product Description and Physical Characteristics: 
1.         Width x Length:  6 feet 7 inches (2.0m) wide x 65 feet 7 inches (20.0m) long. 
2.         Weight:  287 lbs. per roll 
3.         Nominal Thickness:  2.00 mm (0.080 inches) non-cushioned. 
4.         Standard Specification - ASTM F1913:  Meets or Exceeds Requirements 
5.         Composition: Virgin PVC, No outside recycled content and Phthalate Free
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6.         Top Coat:  HP Urethane Coating 
C.         Test Data: 

1.         ASTM F925 Resistance to Chemicals:  No or slight staining - Meets or exceeds requirements 
(Refer to Chemical resistance chart) 

2.         ASTM F1514 Heat Stability: Avg. Delta E 2.48 – Exceeds Requirements (≤8.0 Delta E) 
3.         ASTM F1515 Light Stability: 300 AFU Exposure Delta E 0.78 – Exceeds Requirements (≤8.0 Delta 

E) 
4.         ASTM F1914 Short Term Indentation:  0.003 Inch Residual Indentation- Exceeds Requirements 

(≤0.007 Inch Residual Indentation) 
5.         ASTM F970 Residual Indentation: 1,000 PSI at or below maximum residual indentation (250 PSI @ 

≤0.005 Inch Residual Indentation) - Exceeds Requirements 
6.         ISO 4918 - Castor Chair Test:  25,000 cycles 5.0 – No Change in appearance (198 lbs. load, 

25,000 cycles Rating Scale 5 - No Change / 1 - Severe Change) 
7.         ASTM D2047 Slip Resistance:  Static Coefficient of Friction, SCOF Dry: 0.76 
8. ANSI A326.3 Dynamic Coefficient of Friction of Hard Surface – DCOF Wet Avg. 0.47 - Suitable for 

use in level areas where the floor surface is expected to be wet. (Suitable areas shall have a wet 
DCOF of 0.42 or greater) 

9.         ASTM E648 (NFPA 253 and FTM Standard 372) Critical Radiant Flux/Flammability:  0.89 W/cm2 - 
Meets Requirements Class I (≥0.45 W/cm2) 

10.       ASTM E662 Smoke Density: ≤450 DM Corrected - Meets Requirements 
11.       ASTM F963 Heavy Metals Content Analysis: No concern with heavy metals tested 
12.       ANSI ESD STM97-2 Body Voltage:  ≤ 2.0 kV astatic – Average (Abs): 0.062kV 
13.       Floorscore:  Certified SCS-FS-04567 
14.       REACH – Substances of Very High Concern (SVHC):  SVHC’s tested must be less than 0.1% by 

product weight.  Meets Requirements. 
 
2.2       ACCESSORIES 

A.         Adhesives:  As recommended by flooring manufacturer to suit material and substrate conditions. 
1.         TEK One™ – Transitional Pressure Sensitive Adhesive 

a. Standard acrylic adhesive suitable for most situations. Strong green grab when wet and sets 
hard when cured. 

b.         Provides a 10 year under bed bond warranty. 
c.          Moisture & pH Limits: 85% RH and 5.0 Lbs. MVER & 8-10 pH 

B.         Moisture Barrier and Primer: 
1. Moisture Barrier: Use TEK Max™ over properly prepared concrete surfaces when moisture testing 

exceeds adhesive limits. Provides up to 99.0% RH (ASTM F-2170) or up to 18.0 lbs. MVER (Moisture 
Vapor Emissions Rate) (ASTM F-1869). 
a.         One Coat:         90.0% RH and/or 12 lbs. MVER 
b.         Two Coats:       99.0% RH and/or 18 lbs. MVER 

C.         Patching, Leveling, Underlayment: 
a. Trowalable or Self-Leveling Portland cement and/or calcium aluminate patching and 

leveling compound. 
b.         Recommended by its manufacturer for intended use conditions. 
c. The underlayment shall be mold, mildew and alkali resistant, non-shrinking and water- 

resistant with a minimum 3,500 psi cured compressive strength. 
Gypsum patching compounds shall not be used unless recommended and warranted by product manufacturer as 
project compliant. 
D.         Welding Rods:  Manufacturer’s standard or equal; color as selected. 
E.         Chemical Weld:  No chemical weld of Medscapes 
F.         Terminating Reducers:  Manufacturer’s standard; color as selected.
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PART 3 - EXECUTION 
 
3.1       EXAMINATION 

A. Ensure subfloor is properly prepared Concrete Slab (ACI 302.1 and ACI 302.2), Thick Pour Gypsum (ASTM 
F2419), Suspended Wood or Metal deck.   Determining jobsite suitability rests solely with the General 
Contractor and Flooring Contractor. 

B. Examine subfloor surfaces to ensure they are suitable for intended use. The subfloor shall be rigid, smooth 
and flat, permanently dry, clean & free of all foreign materials, including, but not limited to, dust, paint, 
marker, grease, oils, solvents, cutting/parting/curing compounds, sealers and residue from old adhesive or 
any other deleterious contaminants that may act as a bond breaker or staining agent. 

C.         Concrete surface must be free of curing compounds or adhesives and have a compressive strength of 3500 
psi or greater. 

 
WARNING!  Do not sand, dry sweep, dry scrape, drill, saw, bead blast, or mechanically chip or pulverize existing resilient 
flooring, backing, lining felt, asphaltic “cutback” adhesive, or other adhesive. These products may contain asbestos fibers 
and/or crystalline silica. Avoid creating dust. Inhalation of such dust is a cancer and respiratory tract hazard. Smoking by 
individuals exposed to asbestos fibers greatly increases the risk of serious bodily harm. Unless positively certain that the 
product is non-asbestos containing material, you must presume it contains asbestos. 

 
Regulations may require that the material be  tested to  determine asbestos content. RFCI’s Recommended Workplace 
Practices for Removal of Resilient Floor Coverings are a defined set of instructions addressed to the task of removing all 
resilient floor covering structures. 

 
CAUTION:  All ink, markers and paint on substrate must be removed by sanding to prevent bleed through and staining of the 
sheet flooring. Sealing and/or skim coating is not a substitution for sanding. 

 
D. Inspect substrate for any contamination, such as oil drippings, cutback adhesives, etc.  Remove or 

encapsulate contamination prior to installation of floor covering. 
E. Determine surface porosity.  Place dime to quarter size drops of water on the surface of the concrete and 

time how long they take to fully absorb into the concrete surface.  It the water drops take longer than 90 
seconds to be fully absorbed, the surface in considered non-porous. Slab absorbency testing should be 
performed in at least 3 areas on each installation.  For large projects, test every 50 feet in both directions 
and document on floor plan along with moisture and pH test results. 

F.         Allow other finishing trades, especially plumbing and electrical, ceiling and walls and painting to complete 
their work before beginning the floor installation. 

G.         During spackling, painting, pipe cutting and other operations that can contaminate the subfloor are ongoing, 
cover the substrate to prevent contamination. Spackling, permanent marker, paint, paint thinner or machine 
oil and other construction trade items that contaminate the substrate and cause bond failure or 
discoloration. 

H.         Do not allow resilient flooring work to proceed until subfloor surfaces are satisfactory.  Indicate adverse 
conditions of any type by letter to Architect and Flooring Distributor. 

I.           Close working spaces to all non-essential traffic before installation and as specified after installation. 
 
 
NOTE: After installation, the GC shall protect flooring surface from damage from other trades until the space is turned over. 
If traffic must be permitted on the flooring, protect with construction paper for foot traffic and plywood for heavy items or 
rolling loads.  Failure to properly protect flooring from construction and trade damage may result in permanent damage to the 
flooring. 

 
 

J.          Provide good overhead lighting for proper subfloor preparation and installation. Poor lighting is no excuse 
for improper workmanship or installation of visible defects. 

K.         Expansion, Isolation and other moving joints are designed and incorporated in concrete slabs to permit movement 
without causing random cracks. Moving joints shall not be filled or covered with any floor covering. Moving joints must 
be honored through the flooring and should be treated with an expansion joint covering system as determined though 
consultation with the system manufacturer.



Teknoflorâ  Medscapes HPD™ v2 
Specification 

09 6516 - 5 RESILIENT SHEET FLOORING 
JANUARY 2023 

 
 

 

CAUTION: Self-leveling underlayments can have very high moisture contents and require longer curing times, some up to 
10 days.  Therefore, check moisture level with a Calcium Chloride test prior to installation. 

 
3.2       PREPARATION 

A. Perform a bond test before starting installation to confirm compatibility of adhesive and prepared substrate. Perform 
at least on bond test for each section of the concrete pour. Perform bond tests on the prepared surface with a 3’ x 3’ 
section of flooring. Allow a minimum of 48 hours and preferably 72 hours or longer before determining compatibility 
and bond strength. Pull up bond test areas by hand to confirm that the adhesive has a strong bond between the 
flooring and subfloor. If flooring is not strongly bonded to the subfloor additional testing is needed to determine why 
there is not a strong bond. 
When performing a bond test, always check for complete adhesive transfer on the back of the flooring in case 
more adhesive is needed for porous or rough concrete surface, or if too much adhesive is being used over a 
nonporous or burnished smooth surface. Adjust trowel size used to increase or decrease the amount of 
adhesive applied to suit substrate and environmental conditions. 

B.         Moisture and pH testing shall be properly performed in accordance with current test standard and 
documented to confirm subfloor suitability.  Do not install when the moisture vapor emission rate (MVER) or 
in-situ Relative Humidity (RH) exceeds adhesive limits or when surface pH is not within specification. 
1.         Concrete: 

ASTM F2170 In-situ Relative Humidity 
ASTM F1869 Calcium Chloride; 
ASTM F710 pH Testing 

2.         Wood: Calibrated Wood Pin Meter 
C.         Remove debris, grit, and other foreign materials or substances from the surface of the subfloor before 

patching and smoothing.  Sand or grind surface to remove mortar, drywall compound and curing 
compounds, paint, permanent marker and other contaminants or surface irregularities which may result in 
lack of adhesion, telegraphing or bleed through. 

 
WARNING: TEKNOFLOR/Shannon Specialty Floors does not recommend the use of solvent adhesive removers (inorganic 
or bio-based) or chemically abating an existing floor covering or adhesive. Adhesive removers can remain in the slab, under 
walls and within cracks and cause failure of the new floor covering and or adhesive after installation. For removal of all 
flooring and adhesives, follow the resilient flooring removal procedure as detailed in the RFCI’s Recommended Workplace 
Practices for Removal of Resilient Floor Coverings. 

 
D.         The subfloor surface shall be smooth and flat to 3/16” in 10 ft. (3.9 mm in 3 m) and 1/32” in 1 ft. (1 mm in 

300 cm) per ASTM F710. 
 

E. Where leveling or smoothing is required, apply trowelable or self-leveling Portland cement and or calcium 
aluminate patching and leveling compound recommended by its manufacturer for intended use conditions. 
Apply compound in accordance with manufacturer’s current printed instructions. The underlayment shall be 
mold, mildew and alkali resistant, non-shrinking and water-resistant with a minimum 3,500 psi cured 
compressive strength. Ensure proper mix water ratio, working time and drying time. 

 

 
CAUTION: Gypsum patching compounds shall not be used unless recommended and warranted by product manufacturer as 
project compliant. 

 

 
F. Porous and/or dusty structurally sound substrates shall be primed by applying one or more coats of acrylic 

based primer-sealer with a short nap paint roller and allowed to dry before proceeding. 
G.         After patching, sand the surface to remove all ridges and rework any remaining low spots or surface defects. 

Vacuum the entire surface paying close attention to the perimeter to remove all dust and debris. 
H. Floor covering should not be installed over expansion joints.  Expansion joint covers compatible with floor 

covering should be used. 
I.           Do not install floor covering over existing VCT or VAT without using an approved underlayment to hide tile 

seams.
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3.3       INSTALLATION 
A. Install resilient sheet flooring and accessories using method indicated in strict compliance with 

manufacturer’s printed instructions.  Extend resilient sheet flooring into toe spaces, door reveals, and into 
closets and similar openings. 

B.         Roll out resilient sheet flooring material with top surface up. Cut materials 2-3 inches longer than needed 
and allow material to relax for twenty-four (24) hours before installation.  This will help to reduce end curl 
and difficulty getting the flooring to lay flat.  For materials that are not laying flay, carefully back roll. 

C.         Trim selvage edges and ends to remove all edge compression, distortion and damage. 
D. Prepare flooring installation. Underscribe, cut and fit resilient sheet flooring to permanent fixtures, built-in 

furniture and cabinets, pipes, outlets and permanent columns, walls and partitions.  Floor shall be tight to 
door bucks and all abutments. 

E.         Maintain reference markers, holes, or openings that are in place or plainly marked for future cutting by 
repeating on finish flooring as marked on subfloor.  Use chalk, pencil or another non-staining marking 
device. 

F.         Apply adhesive in accordance with label instructions.  Pay careful attention to using proper trowel to achieve 
correct adhesive coverage, open and working times based on surface absorbency and environmental 
conditions.  Do not apply excess adhesive or leave lumps in adhesive or allow adhesive to over-dry. 

G.         Tightly bond resilient sheet to subfloor without open cracks, voids, raising and puckering at joints, telegraphing 
of adhesive spreader marks, or other surface imperfections. Roll flooring with 100 lbs. 3-section roller. Hand 
roll resilient sheet flooring at seams and perimeter. Frequently check adhesive application of back of flooring 
to ensure full adhesive coverage and that trowel ridges are flattened. If adhesive has been down too long 
before installation, scrape clean and apply fresh adhesive. 

H.         Once the room is installed, re-roll the floor using a 100 lbs. 3-section roller in both directions. Reroll the 
seams and perimeter with a hand roller making sure the adhesive is flattened to a thin uniform film and 
continuous coverage on the back of the sheet flooring. 

I.           Seams: Heat welding is the manufacturers preferred seaming method as this provides the strongest seam. 
1.         Heat weld seams. 

a.         Groove seam to accept weld rod. 
b.         Melt specified weld rod into grooves using heat weld gun. 
c. Once the heat weld is cool, use a guide plate on spatula or other trim knife to skive the 

weld rod for the first pass.  Trim the second pass without the guide plate to provide a 
smooth flush seam.  Glaze the seam to seal the weld rod surface. 

2.         Chemical weld seams using manufacturers approved low gloss chemical weld. 
 
 
 
3.4       CLEANING AND PROTECTION 

A.         ROUTINE MAINTENANCE:  TEKNOFLORâ  MEDSCAPES HPDÔ V2 is a NO-WAX, NO BUFF product. 
Reference www.TEKNOFLOR.com for complete Care and Maintenance Instructions. 
1.         Before beginning any wet maintenance procedure, read all equipment and cleaning product 

instructions and safety warnings, wear appropriate protective gear and put out caution signs in the 
area to be cleaned. 

2. Sweep, dust mop or vacuum the floor to remove all loose dirt and grit. Do not use treated dust 
mops. 

3. When available, clean the floor with an auto scrubber using a properly diluted Neutral pH cleaner 
and a 3M 5100 Red pad or equivalent pad or brush. Rotary or cylindrical brush cleaning is 
recommended for textured floors. 
DO NOT USE A MORE AGGRESSIVE PAD OR BRUSH. 

4. When an auto scrubber is not available, mop on a properly diluted Neutral pH floor cleaner. Apply 
the solution liberally, but do not flood the floor. Clean the floor using a mop, flat mop or machine 
scrub with a low speed (175-350 RPM) swing arm floor machine using a 3M 5100 Red pad or 
equivalent pad or brush. 
DO NOT USE A MORE AGGRESSIVE PAD OR BRUSH. 

5. Completely remove the cleaning solution using an auto scrubber, shop vacuum or mop and let the 
surface dry. 

6. Fans or air movers can speed up the drying process. Once the floor surface is clean and dry, 
remove caution signs.

http://www.teknoflor.com/
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B.         FURNITURE RESTS & PROTECTORS: 
Use appropriate furniture rests and floor protectors under all chairs, furniture, rolling equipment and beds. 
Proper selection and care of furniture rests, wheels and floor protectors is an important part of effective floor 
care. 
KEY ELEMENTS INCLUDE: 
1.         NON-STAINING:  Be made of non-staining materials. 
2.         RADIUSED EDGE: Provide slightly radius or rounded edges. 
3. SUFFICIENT CONTACT AREA:  Have a surface contact area that is large enough to evenly 

distribute the load without causing damage to the floor. Generally, a 1” or larger diameter flat 
smooth contact area is appropriate for most applications. 

4. COMPOSITION OF FLOOR GLIDES:  Commercial grade felt glides are preferred for resilient 
flooring. Stainless steel, nylon and non-staining rubber glides can be used. Do not use metal glides 
that may rust or plastic glides as they become abrasive with use and can scratch the floor. 

5. COMPOSITION OF WHEELS:  Wheels for resilient & hard surface flooring should have a soft tread 
compound of urethane or non-staining rubber. Do not use hard plastic or metal wheels or rollers on 
resilient flooring. Hard wheels can cause surface damage to the flooring and break the adhesive 
bond causing bubbling. 

C.         FLOOR PROTECTION: 
1. Af t e r i n s t a l l a t i o n p rotect installation from foot traffic for 24 hours and protect flooring from rolling 

and heavy point loads for 48-72 hours.  For spray adhesive allow immediate use of flooring. 
2. The Owner and General Contractor are responsible to protect completed flooring after installation is 

released by the Flooring Contractor.  Cover with protective material appropriate to prevent any 
damage from other construction trades until final acceptance by owner. 

 
END OF SECTION 
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SECTION 096519 - RESILIENT TILE FLOORING- LVT/LVP-  

PART 1 - GENERAL- (Located in the Waiting Room, Entry and Corridor Only) 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Solid vinyl floor tile (Luxury Vinyl Tile)-   
 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Verification:  Full-size units of each color and pattern of floor tile required. 

C. Product Schedule:  For floor tile- See finish schedule. 

D. Maintenance Data:  For each type of floor tile to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs workers for this Project who 
are competent in techniques required by manufacturer for floor tile installation 
indicated. 

1. Engage an installer who employs workers for this Project who are trained or 
certified by manufacturer for installation techniques required. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store floor tile and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not 
less than 50 deg F or more than 90 deg F Store floor tiles on flat surfaces. 
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1.6 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not 
less than 70 deg F or more than 95 deg F spaces to receive floor tile during the 
following time periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. Until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F or more than 95 deg F  

C. Install floor tile after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.1 SOLID VINYL FLOOR TILE- LVT- Luxury Vinyl Tile-  

A. Products:  Subject to compliance with requirements, Provide the following products as 
indicated on the Construction Drawings. 

 
1. LVT-1-  Shaw Contract-   Soundscape-  
  Size-  6”X48” 
  Thickness-  5mm 
  Color-  Cinder 
  Installation-  Ashlar 

 
NOTE: Selection is for pricing purposes only.  Actual series and color to be se-
lected by the architect from the manufacturer’s full range. 

2.2 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement 
based or blended hydraulic-cement-based formulation provided or approved by 
manufacturer for applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit floor tile and 
substrate conditions indicated.  Per manufacturer’s recommendation. 

C. Seamless-Installation Accessories: 

1. Heat-Welding Bead:  Manufacturer's solid-strand product for heat welding seams. 
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a. Color:  Match floor tile 

2. Chemical-Bonding Compound:  Manufacturer's product for chemically bonding 
seams. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, depressions, 
scale, and foreign deposits that might interfere with adhesion of floor tile. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion 
of resilient products. 

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound and remove bumps and ridges to produce a uniform and smooth substrate. 

C. Do not install tiles until they are same temperature as space where they are to be 
installed. 

1. Move resilient products and installation materials into spaces where they will be 
installed at least 48 hours in advance of installation. 

D. Wipe and vacuum clean substrates to be covered by resilient products immediately 
before installation. 

3.3 TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out tiles from center marks established with principal walls, discounting minor 
offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to 
avoid using cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles square with wall axis 
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C. Match tiles for color and pattern by selecting tiles from cartons in the same sequence 
as manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or 
deformed tiles. 

1. Lay tiles in pattern of colors and sizes indicated. 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and 
permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

E. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on floor tiles as marked on substrates.  Use chalk or other 
nonpermanent, nonstaining marking device. 

F. Install tiles on covers for electrical outlets and switches, building expansion-joint 
covers, and similar items in finished areas.  Maintain overall continuity of color and 
pattern between pieces of tile installed on covers and adjoining tiles.  Tightly adhere tile 
edges to substrates that abut covers and to cover perimeters. 

G. Adhere tiles to flooring substrates using a full spread of adhesive applied to substrate 
to produce a completed installation without open cracks, voids, raising and puckering 
at joints, telegraphing of adhesive spreader marks, and other surface imperfections. 

H. Seamless Installation: 

1. Heat-Welded Seams:  Comply with ASTM F 1516.  Rout joints and heat weld 
with welding bead to permanently fuse sections into a seamless wall covering.  
Prepare, weld, and finish seams to produce surfaces flush with adjoining 
surfaces. 

2. Chemically Bonded Seams:  Bond seams with chemical-bonding compound to 
permanently fuse sections into a seamless wallcovering.  Prepare seams and 
apply compound to produce tightly fitted seams without gaps, overlays, or excess 
bonding compound on wall covering surfaces. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of floor tile. 

B. Perform the following operations immediately after completing floor tile installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Wipe and vacuum surfaces thoroughly. 
3. Damp-wipe surfaces to remove marks and soil. 

C. Protect tile products from mars, marks, indentations, and other damage from 
construction operations and placement of equipment and fixtures during remainder of 
construction period. 

END OF SECTION 096519 
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SECTION 09 6800 – CARPET TILE- (Registration and Copy Rooms Only) 
 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Carpet tile, fully adhered. 
1.02 REFERENCES 
1.03 SUBMITTALS 

B. Product Data:  Provide data on specified products, describing physical and 
performance characteristics; sizes, patterns, colors available, and method of 
installation. 

C. Samples:  Submit two samples __20"__x__20"__ inch in size illustrating color and 
pattern for each carpet and cushion material specified. 

 
PART 2  PRODUCTS 
2.01 SUBSTITUTIONS 

A. Refer to Section 01 6000 - Product Requirements. 
2.02 LEED REQUIREMENTS: 

A. Materials and Resources - Recycled Content: 
B. Indoor Environmental Quality - Low-Emitting Materials - Adhesives and Sealants: 

1. Provide adhesives complying with South Coast Rule No. 1168 by the South Coast 
Air Quality Management District. 
a. Indoor Carpet Adhesives:  50 g/l. 
b. Carpet Pad Adhesives:  50 g/l. 

C. Indoor Environmental Quality - Low-Emitting Materials - Carpet: 
1. Provide carpet bearing The Carpet and Rug Institute (CRI) Green Label Plus 

certification. 
2. Provide carpet cushion bearing The Carpet and Rug Institute (CRI) Green Label 

certification. 
2.03 MANUFACTURERS 

A. Carpet: 
1. Basis of Design - Interface, LLC; Product: Carpet Tile: www.interfaceflor.com 

2.04 CARPET TILE 
A. Carpet Tile Type (CT1): Tufted Textured Loop; Manufactured in one color dye lot. 

1. Product: Blast from the Past, GlasBac; #12319. 
2. Tile Size:  19.69 x 19.69 inch. 
3. Thickness: 0.091_ inch. 
4. Color:  Custom Color 99. 
5. Installation: Ashlar. 
6. Dye Method: 100% Solution Dye. 
7. Smoke Density: ASTM E - 662 less than or equal to 450. 
8. Lightfastness: AATCC 16 - E greater than or equal to 4.0 @60 AFU's. 
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9. Critical Radiant Flux:  Minimum of 0.22 watts/sq cm, when tested in accordance 
with ASTM E 648 or NFPA 253. 

10. VOC Content:  Provide CRI Green Label certified product; in lieu of labeling, 
independent test report showing compliance is acceptable. 

11. Static Control Fiber: AATCC- 134 less than 3.0 KV . 
12. Machine Gage: 5/64 inch. 
13. Pile Height: .15 inch. 
14. Pile Thickness: .091 inch. 
15. Stitches: 12/inch. 
16. Pile Density: 8308 
17. Pile Weight:  21 oz/sq yd. 
 
NOTE:  PRODUCT INFORMATION PROVIDED FOR BIDDING AND PRICING 

PURPOSES ONLY.  ACTUAL CARPET TO BE SELECTED BY THE OWNER 
FROM THE MANUFACTURER'S FULL LINE.   

 
2.05 ACCESSORIES 

A. Sub-Floor Filler:  Type recommended by carpet manufacturer. 
B. Contact Adhesive:  Compatible with carpet material; releasable type. 

1. Grid-Set Green Glue 2000. 
 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for 
that type of work and are ready to receive carpet. 

B. Verify that sub-floor surfaces are dust-free and free of substances which would impair 
bonding of adhesives to sub floor surfaces. 

C. Verify that concrete sub-floor surfaces are ready for carpet installation by testing for 
moisture emission rate and alkalinity; obtain instructions if test results are not within 
limits recommended by carpet manufacturer and adhesive materials manufacturer. 

3.02 CARPET TILE INSTALLATION 
A. Install carpet tile in accordance with manufacturer's instructions and CRI 104. 
B. Cut carpet tile clean.  Fit carpet tight to intersection with vertical surfaces without gaps. 
C. Fully adhere carpet tile to substrate. 
D. Trim carpet tile neatly at walls and around interruptions. 
E. Complete installation of edge strips, concealing exposed edges. 

3.03 CLEANING 
A. Remove excess adhesive from floor and wall surfaces without damage. 
B. Clean and vacuum carpet surfaces. 
 

END OF SECTION 
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SECTION 09 7720 – DECORATIVE FIBERGLASS REINFORCED WALL PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   Prefinished polyester glass reinforced plastic sheets and adhered to 
Epoxy painted concrete masonry units and mold resistant gypsum wall board. 
1. Aluminum trim. 

B. Products Not Furnished or Installed under This Section: 
1. Gypsum substrate board. 
2. Teknoflor Community Base 

1.2 REFERENCES 

A. American Society for Testing and Materials:  Standard Specifications (ASTM) 
1. ASTM D 256 - Izod Impact Strengths (ft #/in)  
2. ASTM D 570 - Water Absorption (%) 
3. ASTM D 638 - Tensile Strengths (psi) & Tensile Modulus (psi) 
4. ASTM D 790 - Flexural Strengths (psi) & Flexural Modulus (psi)  
5. ASTM D 2583- Barcol Hardness 
6. ASTM D 5319 - Standard Specification for Glass-Fiber Reinforced Polyester Wall 

and Ceiling Panels.  
7. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials. 

1.3 SUBMITTALS 

A. Product Data:  Submit sufficient manufacturer's data to indicate compliance with these 
specifications, including: 
1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Installation methods.   

B. Shop Drawings:  Submit elevations of each wall showing location of paneling and trim 
members with respect to all discontinuities in the wall elevation. 

C. Selection Samples:  Submit manufacturer’s standard color pattern selection samples 
representing manufacturer's full range of available colors and patterns. 

D. Samples for Verification:   Submit appropriate section of panel for each finish selected 
indicating the color, texture, and pattern required. 
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1. Submit complete with specified applied finish. 
2. For selected patterns show complete pattern repeat.  
3. Exposed Molding and Trim:  Provide samples of each type, finish, and color. 

E. Manufacturers Material Safety Data Sheets (MSDS) for adhesives, sealants and other 
pertinent materials prior to their delivery to the site (available as downloads for most 
Marlite’s products at http://www.marlite.com/tech-details.aspx or by contacting Marlite 
at info@marlite.com). 

1.4 QUALITY ASSURANCE 

A. Conform to building code requirements for interior finish for smoke and flame spread 
requirements as tested in accordance with:  
1. ASTM E 84 (Method of test for surface burning characteristics of building 

Materials)  
a. Wall Required Rating – See Life Safety Plan 

B. Sanitary Standards:  System components and finishes to comply with: 
1. United States Department of Agriculture (USDA) requirements for food 

preparation facilities, incidental contact. 
2. Food and Drug Administration (FDA) 1999 Food Code 6-101.11. 
3. Canadian Food Inspection Agency (CFIA) requirements. 

1.5 DELIVERY, STORAGE AND HANDLING  

A. Deliver materials factory packaged on strong pallets.    

B. Store panels and trim lying flat, under cover and protected from the elements.  Allow 
panels to acclimate to room temperature (70°) for 48 hours prior to installation.  

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Building are to be fully enclosed prior to installation with 
sufficient heat (70°) and ventilation consistent with good working conditions for finish 
work 

B. During installation and for not less than 48 hours before, maintain an ambient 
temperature and relative humidity within limits required by type of adhesive used and 
recommendation of adhesive manufacturer.  
1. Provide ventilation to disperse fumes during application of adhesive as 

recommended by the adhesive manufacturer.  

1.7 WARRANTY 

A. Furnish one year guarantee against defects in material and workmanship. 

http://www.marlite.com/tech-details.aspx
info@marlite.com
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PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURER  

A. Marlite;   202 Harger Street, Dover, OH  44622.  800-377-1221 FAX (330) 343-4668 
Email:  info@marlite.com www.marlite.com.  

B. Product:   
1. Standard FRP 

2.2 PANELS 

A. Fiberglass reinforced thermosetting polyester resin panel sheets complying with ASTM 
D 5319. 
1. Coating:  Multi-layer print, primer and finish coats or applied over-layer.  
2. Dimensions: 

a. Thickness – 0.090 “ (2.29mm) nominal 
b. Width - 4'-0”  (1.22m) nominal 
c. Length –8’-0” 

3. Tolerance: 
a. Length and Width:  +/-1/8 “ (3.175mm) 
b. Square -  Not to exceed 1/8 “ for 8 foot (2.4m) panels  

B. Properties:  Resistant to rot, corrosion, staining, denting, peeling, and splintering. 
1. Flexural Strength - 1.0 x 104 psi per ASTM D 790. (7.0 kilogram-force/square 

millimeter) 
2. Flexural Modulus - 3.1 x 105 psi per ASTM D 790. (217.9 kilogram-force/square 

millimeter) 
3. Tensile Strength - 7.0 x 103 psi per ASTM D 638. (4.9 kilogram-force/square 

millimeter) 
4. Tensile Modulus - 1.6 x 105 psi per ASTM D 638. (112.5 kilogram-force/square 

millimeter) 
5. Water Absorption - 0.72% per ASTM D 570. 
6. Barcol Hardness (scratch resistance) of 35 55 as per ASTM D 2583.  
7. Izod Impact Strength of 72 ft. lbs./in ASTM D 256  

C. Back Surface:  Smooth.  Imperfections which do not affect functional properties are not 
cause for rejection. 

D. Front Finish: In accordance with preapproved sample.   
a. Color:  

1) Color to be selected by Architect from the following. 
Marlite Standard FRP is available in a variety of colors, including;  
a) 100 White  
b) 106 Beige,  
c) 118 Natural Almond  
d) 140 Ivory 

http://www.marlite.com/
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e) 145 Silver  
f) 151 Light Grey 
g) P807 Black 
h) 199 Bright White 
 

 
b. Surface:  Smooth (indicated by “S” designation i.e., S 100 White).   
c. Fire Rating -  See Life Safety Plan 
d. Size: [Specifier to choose, or as indicated on drawings.] standard sizes are; 

1) Marlite FRP / Symmetrics / Artizan / Envue 
a) 48” x 108” [1.2m x 2.7m] x .090” (3mm) nom. 

   
  Can be specified as FRP panels only or backed with 5/8” FR Drywall.   

2.3 BASE 
1. Teknoflor Community Base 

2.4 MOLDINGS 

 A. Aluminum Trim:  Heavy weight extruded aluminum 6063-T5 alloy prefinished at the 
factory. 
1. Profiles : 

a. F 550 Inside Corner, 8’ length 
b. F 561 Outside Corner, 8’ length 
c. F 565 Division, 8’ length 
d. F 570 Edge, 8’ length 
e. Color: Brite Anodized 

 

2.5 ACCESSORIES 

A. Fasteners:  Non-staining nylon drive rivets. 
1. Match panel colors. 
2. Length to suit project conditions. 

B. Adhesive:  Either of the following construction adhesives complying with ASTM C 557. 
1. Marlite C-551 FRP Adhesive - Water- resistant, non-flammable adhesive. 

C. Sealant:   
.  

1. Marlite Brand - Color Match Sealant . 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Examine backup surfaces to determine that corners are plumb and straight, surfaces 
are smooth, uniform, clean and free from foreign matter, nails countersunk, joints and 
cracks filled flush and smooth with the adjoining surface.  
1. Verify that stud spacing does not exceed 24” (61cm) on-center.   

B. Repair defects prior to installation. 
1. Level wall surfaces to panel manufacturer’s requirements.  Remove protrusions 

and fill indentations. 

3.2 INSTALLATION 

A. Comply with manufacturer's recommended procedures and installation sequence.  

B. Cut sheets to meet supports allowing 1/8” (3 mm) clearance for every 8 foot (2.4m) of 
panel. 
1. Cut and drill with carbide tipped saw blades or drill bits, or cut with shears.   
2. Pre-drill fastener holes 1/8” (3mm) oversize with high speed drill bit. 

a. Space at 8” (200mm) maximum on center at perimeter, approximately 1” 
from panel edge. 

b. Space at in field in rows 16’ (40.64cm) on center, with fasteners spaced at 
12” (30.48 cm) maximum on center.  

C. Apply panels to board substrate, above base, vertically oriented with seams plumb and 
pattern aligned with adjoining panels. 
1. Install panels with manufacturer's recommended gap for panel field and corner 

joints.  
a. Adhesive trowel and application method to conform to adhesive 

manufacturer’s recommendations. 
b. Drive fasteners for snug fit.  Do not over-tighten.   

D. Apply panel moldings to all panel edges using silicone sealant providing for required 
clearances. 
1. All moldings must provide for a minimum 1/8 “ (3mm) of panel expansion at joints 

and edges, to insure proper installation. 
2. Apply sealant to all moldings, channels and joints between the system and 

different materials to assure watertight installation. 

3.3 CLEANING 

A. Remove excess sealant from panels and moldings.  Wipe panel down using a damp 
cloth and mild soap solution or cleaner. 
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B. Refer to manufacturer's specific cleaning recommendations Do not use abrasive 
cleaners. 

END OF SECTION 09 7720
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SECTION 09 9100 
PAINTS AND COATINGS 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Surface preparation.  
B. Field application of paints. 
C. See Schedules at end of this Section. 

1.02 REFERENCES 
A. ASTM D 16 - Standard Terminology for Paint, Related Coatings, Materials, and 

Applications; 2007. 
B. ASTM D 523 - Standard Test Method for Specular Gloss; 1989 (Reapproved 1999). 
C. ASTM D 3359 - Standard Test Methods for Measuring Adhesion by Tape Test; 2008. 
D. ASTM D 4214 - Standard Test Methods for Evaluating the Degree of Chalking of 

Exterior Paint Films; 2007. 
E. ASTM D 4442 - Standard Test Methods for Direct Moisture Content Measurement of 

Wood and Wood-Base Materials; 1992 (Reapproved 2003). 
F. Steel Structures Painting Manual, Vol. 2; Systems and Specifications; Steel Structures 

Painting Council (SSPC); 2008 Edition. 
1. SSPC-SP 1 - Solvent Cleaning; 1982 (Ed. 2004) (Part of Steel Structures Painting 

Manual, Vol. Two). 
2. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004). 
3. SSPC-SP 3 - Power Tool Cleaning; 1982 (Ed. 2004). 
4. SSPC-SP 7 - Brush-Off Blast Cleaning; 2006. 
5. SSPC-SP 11 - Power Tool Cleaning to Bare Metal; 1987 (Ed. 2004) (Part of Steel 

Structures Painting Manual, Vol. Two). 
1.03 DEFINITIONS 

A. Conform to ASTM D 16 for interpretation of terms used in this section. 
B. Gloss Ranges:  Tested in accordance with ASTM D 523. 

1. Flat refers to a lusterless or matte finish with a gloss range between 0 and 5 when 
measured at a 60-degree meter. 

2. Eggshell refers to low-sheen finish with a gloss range between 5 and 20 when 
measured at a 60-degree meter. 

3. Satin refers to low-to-medium-sheen finish with gloss range between 15 and 35 
when measured at a 60-degree meter. 

4. Semi-gloss refers to medium-sheen finish with a gloss range between 30 and 65 
when measured at a 60-degree meter. 

5. Gloss refers to high-sheen finish with a gloss range more than 65 when measured 
at a 60-degree meter. 

1.04 SUBMITTALS 
A. Product Data:  Provide data on all finishing products including: 

1. Manufacturer name. 
2. Product Type. 
3. Product Name. 
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4. Product Number. 
5. Color. 

B. Samples:  Submit two paper chip samples, 6x6 inch in size for each surface finishing 
product and color scheduled. 

C. Manufacturer's Instructions:  Indicate special surface preparation procedures. 
1.06 DELIVERY, STORAGE, AND PROTECTION 

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability. 
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, 

brand code, coverage, surface preparation, drying time, cleanup requirements, color 
designation, and instructions for mixing and reducing. Information shall be legible. 

C. Use of off-brand containers or mixing buckets will not be allowed on the site. 
D. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees 

C) and a maximum of 90 degrees F (32 degrees C), in ventilated area, and as required 
by manufacturer's instructions.  Protect from freezing. 

1.07 PROJECT CONDITIONS 
A. Do not apply materials when surface and ambient temperatures are outside the 

temperature ranges required by the paint product manufacturer. 
B. Do not apply exterior coatings during rain or snow, on surfaces coated with frost, or 

when relative humidity is outside the humidity ranges required by the paint product 
manufacturer. 

C. Do not apply exterior coatings in windy and dusty conditions. 
D. Do not apply exterior coatings in direct sunlight or on surfaces which will soon be 

warmed by the sun. 
E. Application Temperatures for Waterborne Paints:  Minimum 45 degrees F for interiors; 

minimum 50 degrees F for exterior; maximum 90 degrees F (32 degrees C), unless 
required otherwise by manufacturer's instructions.  Maintain interior temperatures until 
paint is completely dry and cured. 

F. Application Temperatures for Solvent Thinned Paints:  Minimum 50 degrees F (10 
degrees C) for interiors and exterior; maximum 95 degrees F (35 degrees C), unless 
required otherwise by manufacturer's instructions.  Maintain interior temperatures until 
paint is completely dry and cured. 

G. Provide lighting level of 80 ft candles measured mid-height at substrate surface. 
H. Ventilation:  Ventilate affected areas during paint application.  Exhaust solvent vapors 

outdoors, away from air intakes and people. 
PART 2  PRODUCTS 
2.01 SUBSTITUTIONS 

A. Refer to Section 01 6000 - Product Requirements. 
2.03 MANUFACTURERS - PAINTS 

A. Benjamin Moore & Co:  www.benjaminmoore.com. (basis of design) 
B. Duron, Inc.:  www.duron.com. 
C. The Sherwin-Williams Co:  www.sherwin-williams.com. 

2.04 MANUFACTURER - METAL CLEANER 
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A. Chemetall Oakite; Oakite 31:  www.oakite.com.metal cleaner 
PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that surfaces are ready to receive work as instructed by the product 
manufacturer. 

B. Examine surfaces scheduled to be finished prior to commencement of work.  Report 
any condition that may potentially affect proper application. 

C. Measure moisture content of surfaces, using an electronic moisture meter.  Do not 
apply finishes unless moisture content of surfaces are below the following maximums: 
1. Plaster and Gypsum Wallboard:  8 percent. 
2. Concrete, Concrete Masonry Units, and Stucco:  12 percent. 
3. Interior Wood:  15 percent, measured in accordance with ASTM D 4442. 
4. Exterior Wood:  15 percent, measured in accordance with ASTM D 4442. 

D. Adhesion Test:  Test existing paint for adhesion to substrate in accordance with ASTM 
D 3359, Test Method A.  Results shall be a rating of 4 or better in order to be 
considered sound and a satisfactory base of repainting. 

3.02 PREPARATION 
A. General: 

1. Start of the surface preparation or paint materials application will be construed as 
applicator's acceptance of the surfaces as satisfactory for application of materials. 

2. Surface Appurtenances:  Remove electrical plates, hardware, light fixture trim, 
escutcheons, and fittings prior to preparing surfaces or finishing. 

3. Surfaces:  Correct defects and clean surfaces of substances which affect work of 
this section.  Remove or repair existing coatings that exhibit surface defects. 

4. Marks:  Seal with sealer compatible with primer and finish coats marks which may 
bleed through surface finishes. 

5. Impervious Surfaces:  Remove mildew by scrubbing with solution of tetra-sodium 
phosphate and bleach.  Rinse with clean water and allow surface to dry. 

6. Reduce the gloss of glossy surfaces to be painted. 
7. Fill nail holes, cracks, chips, spalls, and similar damaged areas to match adjacent 

undamaged areas. 
8. Paint Removal: 

a. When able due to lead based paint on wall, remove flaking, cracking, 
blistering, peeling or otherwise deteriorated paint and paint failing adhesion 
testing, by scraping with hand scrapers. 

b. After scraping, remove large areas of paint on architectural details using 
sanders, heat guns or heat plates, or chemical paint removers.    Do not use 
flame heat devices. 

c. When chemical strippers are used in hazmat areas containing lead, neutralize 
substrate after stripping to a pH of 5 to 8.5.  See Hazmat Abatement report 
for locations of hazardous materials. 

d. Remove paint to bare substrate or first sound paint layer. 
e. Paint removal shall not damage or mar the substrate material. 
f. After paint removal, featheredge and sand edges smooth of remaining 

chipped paint. 
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B. Uncoated Ferrous Metal Surfaces to be Painted:  Remove grease, mill scale, weld 
splatter, dirt, and rust.  Where heavy coatings of scale are evident, remove by hand 
wire brushing in accordance with SSPC SP-2, or sandblasting in accordance with 
SSPC SP-7; clean by washing with solvent or detergent in accordance with SSPC SP-
1.  Apply a treatment of phosphoric acid solution, ensuring weld joints, bolts, and nuts 
are similarly cleaned.  Prime paint entire surface; spot prime after repairs. 

C. Shop-Primed Ferrous Metal Surfaces to be Finish Painted: 
1. Sand and scrape to remove loose primer and rust.  Feather edges to make touch-

up patches inconspicuous. 
2. In flat, exposed surfaces to receive semi-gloss or gloss finish, fill dents, holes and 

similar voids and depressions in flat exposed surfaces with metal filler compound.  
Finish flush with adjacent surfaces. 

3. Clean surfaces with solvent in accordance with SSPC SP-1. 
4. Prime bare steel surfaces immediately upon detection.  

D. Galvanized Surfaces to be Painted:  Remove surface contamination and oils and wash 
with solvent in accordance with SSPC SP-1 or detergent.  Wipe with metal cleaner, 
rinse, and wipe dry. 

E. Metal Piping:  The semitransparent film applied at the mill to some piping and tubing is 
not considered a shop applied primer.  Where indicated to be painted, overcoat with 
the specified ferrous metal primer. 

F. Gypsum Board Surfaces to be Painted: 
1. Fill minor defects with filler compound.  Spot prime defects after repair. 
2. Remove loose dust and dirt by brushing with a soft brush, rubbing with a cloth, or 

vacuum cleaning.  A damp cloth may be used when water based paint materials 
are to be applied.  Allow to dry. 

G. Wood: 
1. Wipe off dust and grit prior to priming. 
2. Scrape and clean small, dry seasoned knots, then apply a thin coat of commercial 

knot sealer, before application of the priming coat. 
3. Scrape off pitch on large, open, unseasoned knots and all other beads or streaks 

of pitch and sap.  If the pitch is still soft, remove with mineral spirits or turpentine, 
and thinly coat the resinous area with knot sealer. 

4. Back prime concealed surfaces before installation. 
5. Sand between coats. 
6. Set finishing nails, fill holes, and prime surface imperfections.  After priming, fill 

holes and imperfections in finish surfaces with putty or plastic wood filler, colored 
to match the finish coat if natural finish is required, allowed to dry, and sand 
smooth. 

7. Oak and other open grain wood shall receive a coat of wood filler not less than 8 
hours before application of stain and transparent finish.  Remove excess filler and 
sand smooth. 

3.03 APPLICATION 
A. Unless otherwise specified or recommended by the paint manufacturer, paint may be 

applied by brush, roller, or spray.  Rollers for applying paints and enamels shall be of a 
type designed for the coating to be applied and the surface to be coated. 
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1. Brushes:  Use brushes best suited for type of material applied.  Use brush of 
appropriate size for surface or item being painted. 

2. Rollers:  Use rollers of carpet, velvet-back, or high-pile sheep's wool as 
recommended by manufacturer for material and texture required. 

3. Spray Equipment:  Use airless spray equipment with orifice size as recommended 
by manufacturer for material and texture required. 

B. Thinning: 
1. When thinning is required to suit surface, temperature, weather conditions, or 

application methods, paints may be thinned in accordance with the manufacturer's 
directions. 

2. The use of thinner shall not relieve the Contractor from obtaining complete hiding, 
full film thickness, or required gloss.  Thinning shall not cause the paint to exceed 
limits on volatile organic compounds. 

C. Do not mix paint materials of different manufacturers. 
D. Where adjacent sealant is to be painted, do not apply finish coats until sealant is 

applied. 
E. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before 

next coat is applied. 
F. Apply each coat to uniform appearance.  Apply each coat of paint in a tint slightly 

darker than preceding coat unless otherwise approved.  Difference in tint shall be 
visible at a distance of 3 feet (0.9 m) from the surface. 

G. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles 
just prior to applying next coat. 

H. Minimum Coating Thickness: 
1. Apply paint materials no thinner than manufacturer's recommended spreading 

rate to achieve dry film thickness as recommended by manufacturer.  Provide 
total dry film thickness of the entire system as recommended by manufacturer. 

2. Strip paint to ensure that all edges, corners, crevices, welds, and rivets receive a 
film thickness equal to that of adjacent painted surfaces. 

3. Apply each coat of paint so dry film shall be of uniform thickness and free from 
runs, drops, ridges, waves, pinholes or other voids, laps, brush marks, and 
variations in color, texture, and finish.  Hiding shall be complete.  If application 
thickness or color and opacity of the paint do not achieve complete hiding, apply 
additional coat(s) to achieve complete hiding without change in contract price. 

I. Back prime and seal ends of exterior woodwork and edges of exterior plywood 
specified to be finished. 

3.04 INTERIOR WALL AND CEILING JOINTS 
A. Sealant-Type Expansion Joints in Gypsum Wallboard: 

1. Ensure that backer rod and joint sealant (specified in Division 7) are completed 
and cured prior to application of paint. 

B. Fillet Joints between Hollow Metal Door Frames and Adjacent Walls (and similar 
locations): 
1. Ensure that backer rod and joint sealant (specified in Division 7) are completed 

and cured prior to application of paint. 
3.05 REPAIR AND RESTORATION 
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A. Reinstall electrical plates, hardware, light fixture trim, escutcheons, and fittings that 
were removed prior to preparing surfaces or finishing. 

B. Restore to original condition surfaces damaged or marred by painting materials 
application. 

C. Remove, refinish, or repaint work not complying with approved samples and other 
specified requirements. 

3.06 PROTECTION AND CLEANING 
A. Collect waste material which may constitute a fire hazard, place in closed metal 

containers, and remove daily from site. 
3.07 SCHEDULE - SURFACES TO BE FINISHED 

A. Do Not Paint or Finish the Following Items: 
1. Items fully factory-finished unless specifically noted. 
2. UL, FMG, or other code required labels; fire rating labels; and equipment name, 

identification, performance rating, serial number and capacity labels. 
3. Stainless steel items. 
4. Face brick. 
5. Concealed surfaces including, but not limited to, the following: 

a. Furred areas. 
b. Pipe spaces. 
c. Duct shafts. 

B. Paint the surfaces described in Schedules at the end of this Section and as follows: 
1. Paint surfaces behind movable equipment and furniture the same as similar 

exposed surfaces.  Before final installation of equipment, paint surfaces behind 
permanently fixed equipment or furniture with primer only. 

2. Paint back sides of access panels and removable or hinged covers to match 
exposed surfaces. 

3. Finish exterior field-finished doors on tops, bottoms, and side edges the same as 
exterior faces. 

4. Finish interior of wall and base cabinets and similar field-finished casework to 
match exterior. 

5. Paint both sides and edges of plywood panel backers for electrical and telephone 
equipment before installing equipment. 

3.08 EXTERIOR PRIMERS 
A. Exterior Alkyd Ferrous Metal Primer: 

1. Benjamin Moore & Co.; C163 IronClad Alkyd Low Lustre Metal & Wood Enamel. 
2. Duron, Inc.; 33-010 Dura Clad Alkyd White Primer. 
3. The Sherwin-Williams Co.; Kem Kromik Universal Metal Primer. 

B. Exterior Acrylic Galvanized Metal Primer: 
1. Benjamin Moore & Co.; M04 IMC Acrylic Metal Primer. 
2. Duron, Inc.; 33-105 Dura Clad Universal Acrylic Metal Primer. (80 g/l) 
3. The Sherwin-Williams Co.; B50WZ30 Galvite HS Metal Primer. 

3.09 EXTERIOR FINISH COATS 
A. Satin Acrylic Finish Coats for Concrete, Stucco, Concrete Masonry Units, Gypsum 

Soffit Board, Wood, Hardboard Siding: 
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1. Benjamin Moore & Co.; N185 Moorcraft Super Spec 100% Acrylic Latex Low 
Lustre House Paint. 

2. Duron, Inc.; 11 Series Weather Shield Exterior Acrylic Satin Paint. 
3. The Sherwin Williams Co.; A82 Series A-100 Exterior Acrylic Latex Satin Paint. 

B. Semi-Gloss Acrylic Finish Coats for Ferrous and Galvanized Metals: 
1. Benjamin Moore & Co. IMC M29 DTM Acrylic Semi-Gloss Enamel.. 
2. Duron, Inc.; Dura Clad DTM Acrylic Coating, Semi-gloss, 95 series. 
3. The Sherwin-Williams Co.; B66-200 Series DTM Acrylic Coating, Semi-Gloss. 

3.10 INTERIOR PRIMERS, SEALERS, AND FILLERS 
A. Interior Acrylic Primer for Gypsum Board: 

1. Benjamin Moore & Co.; 231 EcoSpec Interior Latex Primer Sealer. (0 g/l) 
2. Duron, Inc.; 71-218 American Paints Terminator 2 Primer/Sealer. (45 g/l) 
3. The Sherwin-Williams Co.; B11W900 Harmony Interior Latex Primer. (0 g/l) 

B. Interior Acrylic Primer for Ferrous Metal: 
1. Benjamin Moore & Co.; M04 IMC Acrylic Metal Primer. (54 g/l) 
2. Duron, Inc.; 33-105 Dura Clad Universal Acrylic Metal Primer. (80 g/l) 
3. The Sherwin-Williams Co.; B66W1 Direct To Metal Acrylic Primer & Finish. (138 

g/l) 
C. Interior Acrylic Primer for Galvanized Metal: 

1. Benjamin Moore & Co.; M04 IMC. Acrylic Metal Primer. (54 g/l) 
2. Duron, Inc.; 33-100 Dura Clad Acrylic Galvanized Metal Primer. (150 g/l) 
3. The Sherwin-Williams Co.; B66W1 DTM Primer/Finish. (138 g/l) 

D. Filler for Wood and trim:  Putty or wood filler compatible with subsequent coatings.  
Color to match wood and provide uniform finish color. 

E. Interior Acrylic Primer for Wood: 
1. Benjamin Moore & Co.; 231 Eco Spec Interior Latex Primer Sealer. (0 g/l) 
2. Duron, Inc.;  71-218 American Paints Terminator 2 Primer/Sealer (45 g/l). 
3. The Sherwin-Williams Co.;  B11W900 Harmony Interior Latex Primer. (0 g/l) 

3.11 INTERIOR FINISH COATS 
A. Eggshell (All non-wet areas) Acrylic Finish Coats for Concrete, Plaster, Concrete 

Masonry Units, Gypsum Board, Wood: 
1. Benjamin Moore & Co.; 223 Eco Spec Interior Latex Eggshell Enamel. (0 g/l) 
2. Duron, Inc.; 79 Series Genesis Odor-Free Interior Latex Eggshell Enamel.  (0 g/l) 
3. The Sherwin-Williams Co.; B9 Series Harmony Latex Eg-Shel (0 g/l). 

C. Semi-Gloss (Kitchen, bathrooms and storage) Acrylic Finish Coats for Concrete, 
Plaster, Concrete Masonry Units, Gypsum Board, Wood: 
1. Benjamin Moore & Co.; 224 Eco Spec Interior Latex Semi-Gloss Enamel. (0 g/l) 
2. Duron, Inc.; 83 Series Genesis Odor-Free Interior Acrylic Latex Semi-Gloss 

Enamel. (0 g/l) 
3. The Sherwin Williams Co.;  B10 Series Harmony Interior Latex Semi-Gloss. (0 g/l) 

D. Semi-Gloss Acrylic Finish Coats for Ferrous Metal: 
1. Benjamin Moore & Co.; IMC M29 DTM Acrylic Semi-Gloss Enamel. (207 g/l) 
2. Duron, Inc.; Dura Clad DTM Acrylic Coating, Semi-gloss, 95 series. (209 g/l) 
3. The Sherwin-Williams Co.; B66-200 Series DTM Acrylic Coating, Semi Gloss.  

(208 g/l) 
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E. Semi-Gloss Acrylic Finish Coats for Galvanized Metal: 
1. Benjamin Moore & Co.; IMC M29 DTM Acrylic Semi-Gloss Enamel. (207 g/l) 
2. Duron, Inc.; Dura Clad DTM Acrylic Coating, Semi-gloss, 95 series. (209 g/l) 
3. The Sherwin-Williams Co.; B66-200 DTM Series Acrylic Coating, Semi Gloss.  

(208 g/l) 
F. Satin Polyurethane Finish Coat for Wood Trim: 

1. Benjamin Moore & Co.; 423 Benwood Stays Clear Acrylic Polyurethane Low 
Lustre Finish. (283 g/l) 

2. Duron, Inc.; Minwaax Polycrylic Satin Finish. 
3. The Sherwin-Williams Co.; A68F90 Wood Classics Waterborne Polyurethane 

Satin Varnish. (309 g/l) 
3.14 PAINT SYSTEMS - EXTERIOR 

A. Ferrous Metals: 
1. First Coat:  Alkyd ferrous metal primer. 
2. Two Top Coats:  Semi-gloss acrylic finish. 

B. Galvanized Metal: 
1. First Coat:  Acrylic galvanized metal primer. 
2. Two Top Coats:  Semi-gloss acrylic finish. 

3.15 PAINT SYSTEMS - INTERIOR 
A. Ferrous Metals: 

1. First Coat:  Primer. 
2. Two Top Coats:  Semi-gloss acrylic finish. 

B. Galvanized Metal: 
1. First Coat:  Acrylic primer. 
2. Two Top Coats:  Semi-gloss acrylic finish. 

C. Gypsum Board: 
1. First Coat:  Acrylic primer. 
2. Two Top Coats:  Eggshell acrylic enamel finish. 

D. Gypsum Board Ceilings: 
1. First Coat:  Acrylic primer. 
2. Two Top Coats:  Flat latex paint finish. 

E. Wood Trim, and Panel Backers, Painted: 
1. First Coat:  Primer. 
2. Two Top Coats:  Semi-gloss acrylic finish. 

END OF SECTION 
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PART 1 – GENERAL-    
 
Note: Verify All Selections With Owner Prior to Finalizing Selections.  Selections herein 
are for preliminary pricing only. 
 

1.01 SUMMARY 
A. Cubicle Tracking Systems 
B. I.V. Tracking Systems 
C. Cubicle Curtains 

 
1.02 SECTION INCLUDES 

A. Overhead metal curtain track 
B. Track accessories 
C. I.V. Track Accessories 
D. Curtains 

 
1.03 SUBMITTALS 

A. Product Data: Manufacturer's printed product data for each type of cubicle tracking 
system specified. 
B. Detail Drawings: Mounting details with the appropriate fasteners for specific project 
substrates. 
C. Track Samples: Verification samples of cubicle track, 4" (102mm) long, in full size, 
with carriers and end cap. 
D. Fabric samples: Fabric swatch illustrating color and weave. 
E. Manufacturer's Installation Instruction: Printed installation instructions for each cubicle 
tracking system. 
F. Manufacturer’s Care Instruction: Printed care instructions for each curtain. 

 
1.04 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in unopened factory packaging to the jobsite. 
B. Inspect materials at delivery to assure that specified products have been received. 
C. Store in original packaging in a climate controlled location away from direct sunlight. 

 
1.05 PROJECT CONDITIONS 

A. Environmental Requirements: Products must be installed in an interior climate 
controlled environment. 

 
1.06 WARRANTY 

A. Track-Standard Clickeze Limited Lifetime Warranty against material and 
manufacturing defects. 
B. Curtains- Standard Clickeze Limited Warranty against material and manufacturing 
defects. 

 
PART 2 - PRODUCTS 
 

2.01 MANUFACTURER 
A.  Provide all cubicle tracking systems and cubicle curtains from a single source.   
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B.  Manufacturer must be capable of providing a full range of Cubicle Curtains and 
Cubicle Track systems along with a full range of Cubicle Track Components and 
Accessories.  
C.  Acceptable Manufacturer: Clickeze, Inpro Corporation, 
PO Box 406 Muskego, WI 53150 USA; 
Telephone: 800-222-5556, Fax: 888-715-8407, 
Internet address: http://www.inpro.com 
D. Substitutions: As approved by the Architect. 
E. Requests for substitutions will be considered in accordance with provisions of Section 
01 60 00. 

 
A. OPTITRAC, extruded aluminum cubicle track with clear anodized aluminum or white 

baked acrylic enamel finish. Aluminum shall be 6063-T5. Dimensions: height 3/4" 
(19.05mm), width 1-3/8" (34.93mm). 
  

 1. Straight Track Lengths 
  a. White baked acrylic finish  
   See Construction Drawings and Field Verify 
 

2. Bent sections: Provide factory bent track sections with one-foot radii to mate with straight 
track sections:  

  a. White baked acrylic finish  
   See Construction Drawings and Field Verify 
 
 3.  OPTITRAC COMPONENTS 
  a. Metal End Caps: Provide extruded aluminum end caps in a finish matching the track.  
   CE5080M, End Cap, White  
   CE5080M-AN, End Cap, Anodized 

b. Track Splice: Provide track splice to fit track section, with finish matching that of the 
track.  

   CE5SPLICE - Track Splice, white  
c. Suspended Track Sets: Provide support sets, designed to receive attachment from 
track support.  

   CE5274 – Flush Suspended Support Grid Clip and Bracket 
d. Post for Support Set: Provide 5/8" (15.86mm) clear anodized aluminum or white 
enamel post for support set.  

   CE830008 - Post for Support Set white baked acrylic enamel finish.  
e. Safety Loading Unit: Provide loading unit to splice fit with track section and allow quick 
and safe curtain replacement. Unit includes durable hinge, latch, and standard length 5’ 
track. 

CE5920 – Optitrac® Safety Loading Unit, Wall Mount: white baked acrylic enamel 
finish, standard length – 5ft (1.52m). Provide white wall mount housing to allow safety 
loading unit to mount at ceiling height and to adjacent wall.  
f. Curtain Carriers: Provide carriers with non-binding nylon rollers accurately fit to track. 
Carriers to be fitted to curtain to prevent accidental curtain removal. 2.2 carriers per 
lineal foot of track length, plus one extra carrier.  

   CE5038 Ball and Chain Carrier 
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g. Spool Carrier: Provide Spool Carrier with drop post and hook. Spool and drop post 
shall be injection molded acetal, hook shall be stainless steel. 2.2 carriers per lineal foot 
of track length, plus one extra carrier. 

   CE5041 Spool carrier with drop post and metal hook. 
  m. Wands: Provide wand to move curtain along the track.  
   CE100698: Clip-on Wand 48” 

o. Wall Brackets: Provide Wall Brackets to install track on wall. Bracket dimensions: 
4.25" (108mm) deep x 1.75 (44mm) high x 1.25 (32mm) wide. Space brackets a 
maximum of 24" (610mm) on center. 

   CE5082 Wall Bracket, white. 
 
   p. I.V. BAG HOLDER COMPONENTS 

1. I.V. Support Carriage: Provide carriage with nylon wheels, twist lock device for 
8' (2.45m), 8'6" (2.59m), 9' (2.74m), 9'6" (2.9m), or 10' (3.05m) ceilings.  

    CE550286 - I.V. Carriage and extender hook, 8'6" (2.59m) height  
2. I.V. Bag Holder: Provide holder of stainless steel with foldable arms for 
storage. Units are to be fully telescoping to any position, with a spring load action 
from release/lock ring.  

    CE9505 - 5 Unit Bag Holder   
 
D.  FORMATRAC, Bendable Cubicle Track continuously extruded with aluminum alloy 3105-H2 
core and white ABS (acrylonitrile butadiene styrene) smooth finish.  NFPA Class A fire rating. 
Surface burning characteristics as determined by ASTM E-84, for Formatrac® Bendable Track 
shall be a maximum flame spread of 25 and a maximum smoke developed of 160.  Dimensions: 
height 1.350”x (34.29mm), width .460" (11.68mm).  
 1. Track Lengths:   
  See Construction Drawings and Field Verify 
 2.  FORMATRAC COMPONENTS 
  a. Carrier: Provide thermoplastic carrier with aluminum hook. 
   CE2040 Carrier 
  b. End Cap: Provide thermoplastic end caps in a color matching the track. 
   CE2080 End Cap, white 

c. Fixed End Cap: Provide thermoplastic end caps that allow the curtain to remain 
attached at that end. 

   CE2100 Fixed End Cap, white  
  i. Wands: Provide wand to move curtain along the track. 
   CE100698: Clip-on Wand 48” 
  h. Tie Backs: Provide curtain tie back to hold curtain back. 
   CE9251 - Beaded Plastic Chain Curtain Tie Back - 48" (1.22m) long chain 
 
E.  NANOTRAC, extruded aluminum cubicle track with white baked acrylic enamel finish. 
Aluminum shall be 6063-T5.  Dimensions: height 1/2" (13mm), width 5/8" (16mm). 
 1. Straight Track Lengths: 
  See Construction Drawings and Field Verify 

2. Bent sections: Provide factory bent track sections with one-foot radii to mate with straight 
track sections: 

See Construction Drawings and Field Verify 3.  NANOTRAC COMPONENTS 
  a. Track Splice: Provide molded thermoplastic splice to join track sections. 
   CE7SPLICE - Track Splice 
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  b. End Caps: Provide molded thermoplastic end caps for end of track section. 
   CE7025 End Cap 

c. Curtain Carriers: Provide non-binding carriers to accurately fit track. Carriers to be 
fitted to curtain to prevent accidental curtain removal. 2.2 carriers per lineal foot of track 
length, plus one extra carrier. 

   CE7019 – Nanotrac Slide Carriers 
  d. Wands: Provide wand to move curtain along the track. 
   CE100698: Clip-on Wand 48” 
  e. Tie Backs: Provide curtain tie back to hold curtain back. 
   CE9251 - Beaded Plastic Chain Curtain Tie Back - 48" (1.22m) long chain 

f. Adjustable Drop Chain: Provide drop chain and adjust on site to accommodate curtain 
at desired height for air/stream circulation. 

   CE9039 - Adjustable Drop Chain 
 
2.03 Cubicle Curtains 

A. Curtain 
1. Shield Fabric: Provide 100% polyester, impregnated and multi-coated with Aqueous 
based microporous polymers, liquid and stain repellent with antimicrobial.  Wipeable and 
washable up to 160°, flame retardant and closely woven to provide privacy. 

B. Finish and Color 
1. Cubicle Privacy Fabric: Select solid or patterned fabric from manufacturer's standard 
selection. 

C. FABRICATION 
  1. Privacy Curtains 

a. Curtain Width: Manufacture curtains of one piece, sized to 10% wider than the 
track length but no less than 1' (304.8mm) extra fullness. Width tolerance ±3". 
b. Curtain Height: Specify height. Bottom of privacy curtains hang 12"-15" (304.8-
355.6mm) above floor. Dressing room curtains hang 4"-6" (101.6m-152.4mm) above 
floor. Height tolerance + 2-1/2" /- 2". 
c. Curtain Heading: Manufacture with or without heading of open mesh cloth, to the 
same width as the curtain fabric. Include 4-ounce (113.4g) nickel-plated grommets, 
6" (152.4mm) on center for carriers. 
d. Seams: Bottom hem shall be double-fold and 1-1/4" (31.75mm) wide. Curtains 
shall be seamless if possible or lock stitch seams in two rows. Turn seam edges and 
lock stitch. Sewing thread to be core spun polyester. 

   e. Sewing Options 
    1. Standard: Mesh bottom band sewn to fabric – exposed. 
  2. EZE-Swap Snap Panel Curtains 

a. Curtain Width: Provide finished panel width of 66” horizontal, custom widths 
available upon request.  Panel to be manufactured with 1-¼” double turned hems on 
three (3) sides. Snap panels shall have a single turned 1-1/2" top hem. Along top 
horizontal width, double-sided snaps made of nickel-plated brass to be machined 
into fabric and set at 4.6” (117mm) on center. 
b. Curtain Height: Provide finished panel vertical length of 66”, custom heights 
available upon request. Bottom of privacy curtains hang 12”-15” (304.8-355.6mm) 
above finished floor.  Height tolerance ± 2.0". 
c. Curtain Heading Mesh:  Mesh to be manufactured in one horizontal continuous 
piece sized to be 10% wider than the track length but no less than 12” (304.8mm) 
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extra fullness.  Width tolerance ±3”.  Mesh height will vary to accommodate specific 
application or needs.   

1. Bottom mesh hem to be single-turned and reinforced with webbed tape 
stitched with double needle lock stitch no less than 1-1/4” in width. 
2. Side mesh hems to be double turned and stitched with double needle lock 
stitch no less than 1-1/4" in width. 

   d. Sewing Options 
1. Framing: Fabric sewing on sides of mesh and top of mesh banding (where 
grommets are placed). Mesh is "framed". 

    2. Top Banding: Fabric is on top of mesh banding (where grommets are placed). 
    3. Bottom Banding: Fabric is on bottom of mesh footer (where snaps are placed). 
 
PART 3 - EXECUTION 
 
3.01 EXAMINATION 

A. Examine areas and conditions in which the cubicle tracking systems will be installed. 
1. Complete all finishing operations, including painting, before beginning installation of 
cubicle tracking system materials. 
2. Verify that surfaces and above ceiling supports are ready to receive work. 

 
3.02 PREPARATION 

A. General: Prior to installation, clean substrate to remove dust, debris and loose particles. 
 
3.03 INSTALLATION 

A. General: Locate the cubicle track as indicated on the approved detail drawing for the 
appropriate substrate and in compliance with the Clickeze installation instructions.  
B. Installation of Cubicle Tracking Systems:  

1. Install cubicle track, secure and rigid, and true to ceiling line. 
2. Slide carriers onto the track. 
3.  Install end cap or stop device. 
4. Secure or suspend track to ceiling system. Install with mechanical fasteners or grid 
clips. 
5. Install curtains on carriers ensuring smooth operation. 

 
3.04 CLEANING 

A. At completion of the installation, remove any debris and clean surfaces in accordance 
with the Clickeze clean-up and maintenance instructions 

 
END OF SECTION 
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| Suggested Specifications | Section 10 26 00 
CS Acrovyn® 4000 Model SM-10N 

 
Part 1 - General 

1.01 Summary 
A.  This section includes the following types of wall protection systems: 

1.  Corner Guards 
B.  Related sections: The following sections contain requirements related to this section: 

1.  Handrails, Bumper Guards, Crash Rails, Accent Rails, Wall Covering, Wall Panels, Door 
Protection; refer to section 10 26 00 “Wall and Door Protection” 

2.  Blocking in walls for fasteners; refer to section 09 22 00 “Supports for Plaster and Gypsum 
Board” 
 

1.02 References 
A.  National codes (IBC, UBC, SBCCI, BOCA and Life Safety) 
B.  American Society for Testing and Materials (ASTM) 
C.  Underwriters Laboratories (UL) 
D.  California 01350 specification 

 
1.03 Submittals 

General: Submit the following in accordance with conditions of contract and Division 1 specification 
section 01 33 00 “Submittal Procedures”: 

A.  Product data and detailed specifications for each system component and installation accessory 
required, including installation methods for each type of substrate. 

B.  Shop drawings showing locations, extent and installation details of corner guards. Show methods of 
attachment to adjoining construction. 

C.  Samples for verification purposes: Submit the following samples, as proposed for this work, for 
verification of color, texture, pattern and end cap attachment and alignment:  

1.  12" (304.8mm) long sample of each model specified including end cap. 
D.  Product test reports from a qualified independent testing laboratory showing compliance of each 

component with requirements indicated. 
E.  Maintenance data for wall protection system components for inclusion in the operating and maintenance 

manuals specified in Division 1. 
 

1.04 Quality Assurance  
A.  Installer qualifications: Engage an installer who has no less than 3 years experience in installation of 

systems similar in complexity to those required for this project. 
B.  Manufacturer’s qualifications: Not less than 5 years experience in the production of specified products 

and a record of successful in-service performance. 
C.  Code compliance: Assemblies should conform to all applicable codes including IBC, UBC, SBCCI, 

BOCA, Life Safety and CA 01350. 
D.  Fire performance characteristics: Provide engineered PETG wall protection system components with UL 

label indicating that they are identical to those tested in accordance with ASTM E84 for Class A/1 
characteristics listed below: 

1.  Flame spread: 25 or less 
2.  Smoke developed: 450 or less  

E.  Impact strength: Provide wall protection components that have been tested in accordance with the 
applicable provisions of ASTM F476. 

F.  Chemical and stain resistance: Provide wall protection system components with chemical and stain 
resistance in accordance with ASTM D543. 

G.  Color match: Provide wall protection components that are color matched in accordance with the 
following: 

1.  Delta Ecmc of no greater than 1.0 using CIELab color space. (Specifier note: Construction 
Specialties' colors are matched under cool white fluorescent lighting and computer controlled 
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within manufacturing tolerances. Color may vary if alternate lighting sources are present.) 
H.  Single source responsibility: Provide all components of the wall protection system manufactured by the 

same company to ensure compatibility of color, texture and physical properties. 
 

1.05 Delivery, Storage and Handling 
A.  Deliver materials to the project site in unopened original factory packaging clearly labeled to show 

manufacturer. 
B.  Store materials in original, undamaged packaging in a cool, dry place out of direct sunlight and 

exposure to the elements. A minimum room temperature of 40°F (4°C) and a maximum of 100°F (38°C) 
should be maintained. 

C.  Material must be stored flat. 
 

1.06 Project Conditions 
A.  Materials must be acclimated in an environment of 65°-75°F (18°-24°C) for at least 24 hours prior to 

beginning the installation. 
B.  Installation areas must be enclosed and weatherproofed before installation commences. 

 
Part 2 - Products 

2.01 Manufacturers 
A.  Interior surface protection products specified herein and included on the submittal drawings shall be 

manufactured by Construction Specialties, Inc.    
 

2.02 Materials 
A.  Engineered PETG: Extruded material should be high-impact Acrovyn 4000 with Shadowgrain texture, 

nominal .078" (1.98mm) thickness. Chemical and stain resistance should be per ASTM D543 standards 
as established by the manufacturer. Colors to be indicated in the finish schedule from one of 
manufacturer’s available colors and patterns. 

B.  Aluminum: Extruded aluminum retainers should be 6063-T6 alloy, nominal .062" (1.57mm) thickness. 
Minimum strength and durability properties as specified in ASTM B221. 

C.  Fasteners: All fasteners to be non-corrosive and compatible with aluminum retainers. All necessary 
fasteners to be supplied by the manufacturer. 
 

2.03 Corner Guards 
A.  Engineered PETG Corner Guards to be CS Acrovyn: Surface mounted guards consisting of continuous 

retainer with snap-on Acrovyn 4000 cover. Color matched end caps to be provided for both partial and 
full height applications. Attachment hardware shall be appropriate for wall construction. 

1.  Model SM-10N  90° surface mounted corner guard with 3" (76.1mm) legs, 1" (25.4mm) 
radius bullnose cover and aluminum retainer. Select from one of Acrovyn solid colors or 
Chameleon™ simulated patterns. (Specifier note: refer to the Acrovyn Cradle to Cradle 
Product Summary at www.acrovyn.com/c2c to determine which colors and patterns are Cradle 
to Cradle Certified™ Gold or Silver. Cradle to Cradle Certified™ is a certification mark licensed 
by the Cradle to Cradle Products Innovation Institute.) 
 

2.04 Fabrication 
A.  General: Fabricate wall protection systems to comply with requirements indicated for design, 

dimensions, detail, finish and member sizes. 
 
Part 3 - Execution 

3.01 Examination 
A.  Verification of conditions: Examine areas and conditions under which work is to be performed and 

identify conditions detrimental to proper or timely completion. 
1.  Do not proceed until unsatisfactory conditions have been corrected. 
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3.02 Preparation 
A.  Surface preparation: Prior to installation, clean substrate to remove dirt, debris and loose particles. 

Perform additional preparation procedures as required by manufacturer's instructions. 
B.  Protection: Take all necessary steps to prevent damage to material during installation as required in 

manufacturer’s installation instructions. 
 

3.03 Installation 
A.  Install the work of this section in strict accordance with the manufacturer's recommendations, using only 

approved mounting hardware and locating all components firmly into position, level and plumb. 
B.  Temperature at the time of installation must be between 65°-75°F (18°-24°C) and be maintained for at 

least 48 hours after the installation. 
C.  Adjust installed end caps as necessary to ensure tight seams. 

 
3.04 Cleaning 

A.  General: Immediately upon completion of installation, clean material in accordance with manufacturer’s 
recommended cleaning method. 

B.  Remove surplus materials, rubbish and debris resulting from installation as work progresses and upon 
completion of work. 
 

3.05 Protection 
A.  Protect installed materials to prevent damage by other trades. Use materials that may be easily 

removed without leaving residue or permanent stains. 
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SECTION 10 2800-  TOILET, BATH, AND LAUNDRY ACCESSORIES 
 
PART 1  GENERAL 
 
1.01 SECTION INCLUDES 

A. Accessories for toilet rooms and utility rooms. 
B. Grab bars. 

1.02 RELATED REQUIREMENTS 
A. Section 06 1000- Rough Carpentry:  Concealed supports for accessories, including in 

wall framing and plates. 
B. Section 05 1000 - Structural Metal Framing:  Placement of concealed anchor devices. 
C. Section 08 8300 - Mirrors:  Other mirrors. 
D. Section 10 1550 - Toilet Compartments. 

1.03 REFERENCE STANDARDS 
A. ASTM A 167 - Standard Specification for Stainless and Heat-Resisting Chromium-

Nickel Steel Plate, Sheet, and Strip; 1999 (Reapproved 2009). 
B. ASTM A 269 - Standard Specification for Seamless and Welded Austenitic Stainless 

Steel Tubing for General Service; 2008. 
C. ASTM A 666 - Standard Specification for Annealed or Cold-Worked Austenitic Stain-

less Steel Sheet, Strip, Plate, and Flat Bar; 2003. 
D. ASTM C 1036 - Standard Specification for Flat Glass; 2006. 

1.04 ADMINISTRATIVE REQUIREMENTS 
A. Coordinate the work with the placement of internal wall reinforcement, concealed ceil-

ing supports, and reinforcement of toilet partitions to receive anchor attachments. 
 

PART 2  PRODUCTS 
 
2.01 MANUFACTURERS 

A. Toilet Accessories: 
1. Bobrick:  www.bobrick.com. 
2. Substitutions:  Section 01 6000 - Product Requirements. 

B. All items of each type to be made by the same manufacturer. 
2.02 MATERIALS 

A. Accessories - General:  Shop assembled, free of dents and scratches and packaged 
complete with anchors and fittings, steel anchor plates, adapters, and anchor compo-
nents for installation. 
1. Grind welded joints smooth. 
2. Fabricate units made of metal sheet of seamless sheets, with flat surfaces. 

B. Stainless Steel Sheet:  ASTM A 666, Type 304. 
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C. Stainless Steel Tubing:  ASTM A 269, Type 304 or 316. 
D. Adhesive:  Two component epoxy type, waterproof. 
E. Fasteners, Screws, and Bolts:  Hot dip galvanized, tamper-proof , security type. 
F. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufactur-

er for component and substrate. 
2.03 FINISHES 

A. Stainless Steel:  No. 4 satin brushed finish, unless otherwise noted. 
2.04 TOILET ROOM ACCESSORIES (Standard) 

A. Grab Bars:  (As indicated on Construction Drawings) 
 
 Stainless steel, 1-1/4 inches outside diameter, minimum 0.05 inch wall thickness, non-

slip grasping surface finish, concealed flange mounting; 1-1/2 inches clearance be-
tween wall and inside of grab bar. 
1. Length and configuration:  As indicated on drawings. 
2. Product:  Grab bars manufactured by Bobrick.  Concealed Mounting with Snap 

Flange Grab Bars.   
 
 Product number:  B-5806X36- Satin Finish- 18 ga. 36X1.25 Dia. 
     B-5806X42- Satin Finish- 18 ga. 42X1.25 Dia. 
 
   Add .99 Suffix for peened grip. 

 
 B. Under Sink Pipe Cover:  (One per Lavatory) 
   1. IPS Corporation Truebro; Lav Guard 2 Under Sink Pipe Covers 
     EZ Series; White. 
 
 C. Toilet Paper Dispenser:  (One per Water Closet) 
   1. Surface Mounted Bradley Diplomat Model 5A10/5A00 
     a.  Surface mounted on partitions and recessed in walls 
 
 D. Sanitary Napkin Disposal:  (One per Women’s Water Closet) 
   1. Surface Mounted Bradley Diplomat Model 4A11 
 
 E. Soap Dispenser:  (One per Lavatory) 
   1. Surface Mounted Bradley Diplomat Model 6A00-11 
 
 F. Towel Dispenser and Waste Receptacle:  (One per Toilet Room) 
   1. Surface Mounted Bradley Diplomat Model 2A25 
 
 G. Coat Hook:  (One per Toilet Room Door and/or Partition Door) 
   1. Surface Mounted Bradley Model 9114 
 
2.04 TOILET ROOM ACCESSORIES (Anti-Ligature) 
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 A. Toilet Paper Dispenser:  (One per Mental Health Room) 
   1. Recessed Mounted Bradley Diplomat Model 5A00 
     a.  Recessed in wall-locking 
 
 B. Soap / Paper Towel Dispenser:  (One per Mental Health Room) 
   1. Recessed Mounted Bradley Shallow Multi-Purpose Unit Model 1471 
 
 C. Waste Receptacle:  (One per Mental Health Room) 
   1. Recessed Mounted Bradley Diplomat Model 3A05 
 

D. Grab Bars- Anti-Ligature:  (As indicated on Construction Drawings) 
 
 Stainless steel, 1-1/4 inches outside diameter, minimum 0.05 inch wall thickness, non-

slip grasping surface finish, concealed flange mounting;  
 

1. Length and configuration:  As indicated on drawings. 
2. Product:  Grab bars manufactured by Bobrick.  Concealed Mounting with Snap 

Flange Grab Bars.   
 
 Product number:  Satin Finish Ligature Resistant Grab Bars 

 
 
2.05 UTILITY ROOM ACCESSORIES 

A. Combination Utility Shelf/Mop and Broom Holder:  0.05 inch thick stainless steel, Type 
304, with 1/2 inch returned edges, 0.06 inch steel wall brackets. 
1. Drying rod:  Stainless steel, 1/4 inch diameter. 
2. Hooks:  2, 0.06 inch stainless steel rag hooks at shelf front. 
3. Mop/broom holders:  3 spring-loaded rubber cam holders at shelf front. 
4. Length:  36 inches. 
5. Length:  Manufacturer's standard length for number of holders/hooks. 
 

PART 3  EXECUTION 
 
3.01 EXAMINATION 

A. Verify existing conditions before starting work. 
B. Verify exact location of accessories for installation. 
C. Verify that field measurements are as indicated on drawings. 
D. See Section 06 1000 Rough Carpentry for installation of blocking, reinforcing plates, 

and concealed anchors in walls. 
3.02 PREPARATION 

A. Deliver inserts and rough-in frames to site for timely installation. 
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B. Provide templates and rough-in measurements as required. 
3.03 INSTALLATION 

A. Install accessories in accordance with manufacturers' instructions. 
B. Install plumb and level, securely and rigidly anchored to substrate. 
C. Mounting Heights and Locations:  As required by accessibility regulations and as indi-

cated on drawings 
 
 

3.04 SCHEDULE 
A. Grab Bars 1:  Satin stainless steel. 

1. Bobrick:  B-5806X36. 
2. Bobrick:  B-5806X42. 
3. Provide 1 of each at each barrier-free toilet stall. 

 
B. Trash Receptacle:  Satin finish stainless steel, 12.8 gallon capacity, Bobrick B-43644 

Contura Series Waste Receptacle with Liner Mate. 
1. Location:  Provide one per toilet room. 
2. Product:  manufactured by Bobrick. 

 
END OF SECTION 
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SECTION 11 3100-   RESIDENTIAL APPLIANCES 
 
PART 1  GENERAL 

 
1.01 SECTION INCLUDES 

A. Kitchen appliances. 
1.02 REFERENCE STANDARDS 

A. UL (EAUED) - Electrical Appliance and Utilization Equipment Directory; Underwriters 
Laboratories Inc.; current edition. 

1.03 SUBMITTALS 
A. Product Data:  Manufacturer's data indicating dimensions, capacity, and operating 

features of each piece of residential equipment specified. 
B. Copies of Warranties:  Submit manufacturer warranty and ensure that forms have 

been completed in Owner's name and registered with manufacturer. 
1.04 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing products 
specified in this section, with not less than three years of documented experience. 

B. Electric Appliances:  Listed and labeled by UL and complying with NEMA standards. 
1.05 WARRANTY 

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements. 
B. Provide five (5) year manufacturer warranty on refrigeration system of refrigerators. 
C. Provide ten (10) year manufacturer warranty on magnetron tube of microwave ovens. 
 

PART 2  PRODUCTS 
 
2.01 KITCHEN APPLIANCES 

A. All Equipment Eligible for Energy Star Rating:  Energy Star Rated. 
B. Refrigerator:  Free-standing, smart side by side refrigerator/freezer with ice and water 

dispenser.  
1. Size:  36” wide, 70.07” tall, 33.5” deep 
2. Finish:  Stainless steel. 
3. Manufacturers:  Basis of Design 

a. Samsung 
b. Substitutions:  See Section 01 6000 - Product Requirements. 
 

4. Provide allowance of $1,500 per unit. 
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PART 3  EXECUTION 
 
3.01 EXAMINATION 

A. Verify utility rough-ins are present and correctly located. 
3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 
3.03 ADJUSTING 

A. Adjust operating equipment to efficient operation. 
3.04 CLEANING 

A. Remove packing materials from equipment. 
B. Wash and clean equipment. 
 

END OF SECTION 
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SECTION 230000 - GENERAL MECHANICAL PROVISIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section includes general provisions covering the contract documents for HVAC 
Systems. 

1.3 DEFINITIONS 

A. Provide shall mean "Furnish, install and connect." 

B. Piping shall mean "pipe installed with all specified fittings, valves and accessories, and 
forming a complete system." 

C. HVAC shall mean "Heating, Ventilation and Air Conditioning." 

1.4 INFORMATIONAL SUBMITTALS 

A. Electrical Coordination Drawings: In addition to submittal requirements of other Division 
23 Sections, submit a document approved by the project Electrical Contractor certifying 
that all mechanical equipment being furnished under Division 23 complies with the 
electrical characteristics of the source power which will be furnished under Division 26.  

B. Model numbers listed on the Mechanical Contract Documents shall not be construed to 
indicate electrical characteristics.  Electrical characteristics of mechanical equipment 
shall be as indicated on the Electrical Contract Documents. 

C. Review of Submittals does not relieve the Contractor of any of the requirements of the 
Contract Documents.  Failure by the Engineer to document errors and omissions in the 
Contractor's submittals during the Engineer's submittal review does not constitute a 
waiver of any of the requirements of the original Contract Documents. 

1.5 CLOSEOUT SUBMITTALS  
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A. Installation Instructions:  Two binders containing manufacturer's installation instructions 
for all equipment furnished under Division 23 shall be furnished by the Contractor.  One 
binder shall be kept in the General Contractor's office at the job site.  The other binder 
shall be delivered to the Engineer upon acceptance by the Architect of the Submittals. 

B. Operation and Maintenance Instructions:  Three copies of equipment O&M manuals 
contained in rigid 3-ring binders shall be submitted to the Owner a minimum of 15 days 
prior to equipment/systems training.  Binders shall have permanent labels on the spine 
and front cover indicating project name, project number, building name and contents.  
Model and serial numbers of equipment shall be shown on the cover of their respective 
O&M manual(s). 

1.6 QUALITY ASSURANCE 

A. HVAC Installer Qualifications:  

1. HVAC Subcontractor shall have a current Class II Conditioned Air Contractors 
License for the state in which the project is being constructed.  The 
Subcontractor shall have as part of the Firm a Service Department qualified to 
service all systems installed in the project, or have a written agreement with a 
Service Agency qualified to provide such service.  The Service Department or 
Agency shall be on call at all hours.  

2. The subcontractor shall have installed at least (within the last five years): 
1. Three (3) hydronic heating water systems. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Material storage 

1. All materials and equipment stored on the jobsite shall be elevated above the 
ground and stored under suitable weather cover.  Materials and equipment shall 
not be stored in areas subjected to localized flooding. 

2. Manufacturer’s original shipping packaging and protective coverings shall be left 
in place until the equipment is prepared for installation. 

B. Electrical enclosure protection 

1. During construction, all protective covers and other devices shall be left in place 
that protect against inadvertent contact with live electrical circuits. 

2. All warning labels related to electrical and rotating equipment hazards shall be in 
place prior to energizing mechanical equipment circuits. 

C. Protection of ductwork and piping 
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1. Maintain temporary closures on the ends of all ductwork and piping as the 
installation work progresses.  Temporary closures include plastic sheeting, tape 
and appropriate caps and covers. 

2. Where debris enters piping during installation, steps shall be taken to clean the 
interior of the pipe prior to placing in service. 

3. Where debris enters ductwork during installation the duct interior shall be 
cleaned prior to placing in service. 

4. All lined ductwork shall be kept clean and dry.  Any lined duct must be removed 
from the job site if moisture is discovered in installed or stored ductwork. 

D. Roof protection:  All penetrations through roofs, including roof curbs, piping curbs and 
roof drainage system elements shall be properly protected during construction to 
prevent water intrusion into the building.  Protective measures could include temporary 
covers and plugs, as well as other appropriate temporary elements. 

1.8 PRIOR APPROVALS 

A. Manufacturers References:  When reference is made in the Contract Documents to 
trade names or specific manufacturers and/or models, such reference, unless noted 
otherwise, is made to designate and identify the quality of materials or equipment to be 
furnished and is not intended to restrict competitive bidding.  If it is desired to use 
materials or equipment different from those indicated on the Contract Documents, 
written request for approval must be received by the Architect at least TEN DAYS prior 
to the date set for the opening of bids.  A copy of the request should also be sent 
directly to the Engineer.  Requests for prior approval of a proposed substitute shall be 
accompanied by complete technical data supporting the request. 

B. Request for Prior Approval by facsimile transmission (fax) will not be considered.  Prior 
approval requests shall be submitted in hard copy or email format only. 

1.9 PERMITS AND FEES 

A. Obtain all necessary Permits and Inspections required for the installation of this work 
and pay all charges incident thereto.  Deliver to the Architect all certificates of 
inspection issued by authorities having jurisdiction. 

B. Sewer tap fees, water tap fees, meter fees, Dept. of Labor Fees for Boilers and 
Pressure Vessels and all other charges for work under Division 23, including charges 
for meter installation and excess service by the Gas Company or any other utilities 
shall be paid by the Contractor. 

1.10 SAFETY 

A. OSHA Requirements applicable to the project shall be complied with at all times. 
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B. Manufacturer's Safety Instructions shall be followed in all instances. 

C. Asbestos Containing Materials (ACM) shall not be used on this project. 

D. Refrigerants containing CFC’s or HCFS’s shall not be used on this project, nor shall 
any equipment using such refrigerants be incorporated into this project. 

E. Guards shall be provided where appliances, equipment, fans or other components that 
require service are located within 10 feet of a roof edge or open side of a walking 
surface and such edge or open side is located more than 30 inches above the floor, 
roof or grade below. The guard shall extend not less than 30 inches beyond each end 
of such appliances, equipment, fans, components and roof hatch openings and the top 
of the guard shall be located not less than 42 inches above the elevated surface 
adjacent to the guard. The guard shall be constructed so as to prevent the passage of 
a 21 inch diameter sphere and shall comply with the loading requirements for guards 
specified in the International Building Code. 

1.11 ENVIRONMENT 

A. Refrigerants containing CFC’s or HCFS’s shall not be used on this project, nor shall 
any equipment using such refrigerants be incorporated into this project. 

1.12 FIELD CONDITIONS 

A. Electrical Equipment Clearances:  Piping, equipment and other mechanical 
installations shall not be located within 42" of the front or 36" of the side of any 
electrical switchboards, panelboards, power panels, motor control centers, electrical 
transformers or similar electrical equipment.  Piping and ductwork shall not pass 
through or above electrical equipment rooms except as required to serve those rooms. 

B. Layout:  

1. The equipment listed on the Drawings is considered basis of design equipment 
and has been used for the physical arrangement of the mechanical systems.  
When other equipment listed in the specifications as acceptable, equal or 
equipment which has received "prior approval" is used, it shall be the 
Contractor's responsibility to provide structural, ductwork, electrical, service 
clearances, or other changes required to accommodate the substituted 
equipment.  Changes to use non basis of design equipment shall be made at no 
additional cost to the Owner.  Submit a list of required changes along with all 
prior approval requests and shop drawing submittals. 

2. The Contract Drawings are intended to show the general arrangement of all 
mechanical work.  They do not show in detail all offsets, fittings and transitions.  
Examine Drawings, investigate site conditions to be encountered and arrange 
work accordingly.  Furnish all offsets and transitions required for a complete and 
functional installation. 
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3. Drawings do not indicate in detail exact configuration of connections for fixtures, 
equipment and accessories.  Final connection shall be as shown on approved 
Manufacturer's Submittal Drawings.  Where Manufacturer's Submittal Drawings 
conflict with the Contract Documents, consult with the Architect for resolution. 

C. Measurement of Drawings by scale shall not be used as dimensions for fabrication. 
Measurements for locating fixtures, equipment, ductwork, piping and other mechanical 
items shall be made on the site and shall be based on actual job site conditions. 

D. Check spatial limitations and verify electrical requirements before ordering any 
mechanical equipment or materials. Before ordering materials or fabricating ductwork 
and piping, notify Architect if conflicts are detected with other building components.  
Place large equipment inside the building prior to the erection of exterior walls where 
equipment cannot enter finished building openings.  

E. Coordination:  Mechanical work shall be coordinated with that of other trades to avoid 
conflict.  The Contractor shall study all plans and specifications for this project and 
shall notify the Architect of any conflict between work under Division 23 and work under 
other divisions of the Project.  Particular attention shall be given to interference 
between piping, electrical installations, structural systems, building openings and 
ductwork. 

F. Failure to accurately and timely coordinate with other trades for installation of 
mechanical systems shall not result in additional charges to the owner, architect or 
engineer.  

1.13 CODES AND STANDARDS 

A. Mechanical installations shall conform to the latest edition or the addition approved by 
the authority having jurisdiction of the following, in addition to any other mentioned 
Codes and Standards. 

1. The International Building Code. 
2. The International Mechanical Code. 
3. The International Plumbing Code 
4. The State Energy Code 
5. The International Fire Protection Code 
6. NFPA Standard 13, Installation of Sprinkler Systems. 
7. NFPA Standard 70, National Electric Code. 
8. NFPA Standard 90A, Installation of Air Conditioning and Ventilation Systems. 
9. NFPA Standard 101, Code for Safety to Life for Fire in Buildings and Structures. 

1.14 USE OF MEHCANICAL SYSTEMS DURING CONSTRUCTION 



                               
Emergency Dept. Renovations            February 14, 2024 

                                                       Emanuel Medical Center                                     Bid Set 
 
 

 
GENERAL MECHANICAL PROVISIONS 230000 - 6 

 

A. The operation of the permanent HVAC systems during the construction process is 
strongly discouraged.  However, the Contractor may take measures to protect the 
systems from contamination if they are operated. 

B. Under no circumstances shall the HVAC system be operated while sanding of any kind 
is taking place on the jobsite. 

C. When placed in operation during the construction period, all HVAC systems shall have 
MERV 8 filtration in all standard filter racks throughout the systems.  Where so 
equipped, final filter banks do not have to be in place. 

D. All return openings and outdoor air intake openings shall be protected with MERV 8 
filter material at all points of entry into the duct system.  These protections shall be 
maintained and remain in place until the building is prepared for final inspection.  
Failure to comply will result in contractor being required to clean ductwork prior to final 
acceptance. 

E. The interior of all HVAC units shall be thoroughly cleaned to “like-new” condition prior 
to final acceptance of the building HVAC systems. New, clean filters shall be furnished 
in all new equipment. 

1.15 ASBESTOS MATERIALS 

A. Contractor is advised there may be ASBESTOS PRODUCTS in building(s) which will 
affect work under this Project.  Particular reference is made to piping, equipment and 
other items that may be modified or removed.  It shall be the sole responsibility of 
Contractor to check for and ascertain presence of asbestos materials where such 
presence affects work under this Project.  Where Contractor ascertains presence of 
asbestos materials, he shall notify Owner and Engineer in writing of presence of 
asbestos BEFORE beginning any work.  Removal of asbestos products shall be the 
responsibility of Owner AFTER he has been notified by Contractor of its presence. 

B. Engineer assumes no responsibility of investigating for presence of ASBESTOS 
PRODUCTS or for verifying presence of asbestos materials, nor does Engineer 
assume any responsibility for specifying, advising on, or supervising removal of any 
asbestos products.  Contractor and Owner shall hold harmless Engineer in any matters 
involving presence of, or removal of, asbestos products. 

1.16 INTERRUPTION OF EXISTING SERVICES 

A. Exercise care so as not to cut any existing utilities or services.  Where an existing utility 
line or service line is cut it shall be repaired to "like-new" condition.  Interruption of 
service shall not be made without prior written permission of the Owner.  

B. Electrical and HVAC system must remain in service during construction.  Arrange with 
the Owner well in advance of shutdowns required for tie-ins.  Shutdowns shall be made 
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after normal occupancy hours if so directed by the Owner.  No additional monies will be 
paid for after-hours shutdowns. 

PART 2 - PRODUCTS (Not applicable for this section.) 

PART 3 - EXECUTION (Not applicable for this section.) 

END OF SECTION 230000 
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SECTION 230500 - BASIC MECHANICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section includes the following basic mechanical materials and methods to complement 
other mechanical sections. 
1. Non-shrink grout for equipment installations. 
2. Fire stopping. 
3. Installation requirements common to equipment specification sections. 
4. Touchup painting and finishing. 
5. Concrete equipment base construction requirements. 
6. Mechanical Demolition. 
7. Cutting and Patching. 

B. See individual piping sections for pipe and pipe fitting materials. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, 
furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces 
above ceilings, unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished 
occupied spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor 
ambient temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical 
contact by building occupants.  Examples include above ceilings and in duct shafts. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather 
conditions and physical contact by building occupants but subject to outdoor ambient 
temperatures.  Examples include installations within unheated shelters. 

1.4 SUBMITTALS  
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A. General:  Submit the following according to the Conditions of the Contract. 

1.5 QUALITY ASSURANCE 

A. Equipment Selection:  Equipment of greater or larger power, dimensions, capacities, 
and ratings may be furnished provided such proposed equipment is approved in writing 
and connecting mechanical and electrical services, circuit breakers, conduit, motors, 
bases, and equipment spaces are increased.  No additional costs will be approved for 
these increases, if larger equipment is approved.  If minimum energy ratings or 
efficiencies of the equipment are specified, the equipment must meet the design 
requirements and commissioning requirements. 

B. Coordinate all electrical service requirements for mechanical equipment prior to the 
submittal of shop drawings.  Confirm the compatibility of all power services with the 
equipment being furnished.  Confirm compatibility of electrical lugs being provided by 
the equipment manufacturer with the power wiring being furnished under Division 26. 
Furnish written documentation that all characteristics have been coordinated with and 
confirmed by the electrical subcontractor. 

1.6 SEQUENCING AND SCHEDULING  

A. Coordinate mechanical equipment installation with other building components. 

B. Arrange for chases, slots, and openings in building structure during progress of 
construction to allow for mechanical installations. 

C. Coordinate the installation of required supporting devices and set sleeves in poured-in-
place concrete and other structural components as they are constructed. 

D. Sequence, coordinate, and integrate installations of mechanical materials and 
equipment for efficient flow of the Work.  Coordinate installation of large equipment 
requiring positioning prior to closing in the building. 

E. Coordinate connection of electrical services. 

F. Coordinate connection of mechanical systems with exterior underground and overhead 
utilities and services.  Comply with requirements of governing regulations, franchised 
service companies, and controlling agencies. 

G. Coordinate requirements for access panels and doors where mechanical items 
requiring access are concealed behind finished surfaces.   

H. Coordinate installation of identifying devices after completing covering and painting 
where devices are applied to surfaces.  Install identifying devices prior to installing 
acoustical ceilings and similar concealment. 



                               
Emergency Dept. Renovations            February 14, 2024 

                                                       Emanuel Medical Center                                     Bid Set 
 

 
BASIC MECHANICAL MATERIALS AND METHODS 230500 - 3 

 

PART 2 - PRODUCTS 

2.1 GROUT  

A. Nonshrink, Nonmetallic Grout:  ASTM C 1107, Grade B. 
 

1. Characteristics:  Post-hardening, volume-adjusting, dry, hydraulic-cement grout, 
nonstaining, noncorrosive, nongaseous, and recommended for interior and 
exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 
3. Packaging:  Premixed and factory-packaged. 

2.2 FIRE STOPPING 

A. Fire-Resistant Sealant:  Provide UL Listed firestopping system for filling openings 
around penetrations through walls and floors, having fire-resistance ratings indicated 
as established by testing identical assemblies per ASTM E 814 by Underwriters 
Laboratory, Inc. or other testing and inspecting agency acceptable to authorities having 
jurisdiction. 

B. Products:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Dow Corning Corp. 
2. 3M Corporation 
3. General Electric Co. 
4. Standard Oil Engineered Materials Co. 
5. Hilti, Inc. 
6. Tremco Corp. 

PART 3 - EXECUTION 

3.1 GROUTING 

A. Install nonmetallic nonshrink grout for mechanical equipment base bearing surfaces, 
pump and other equipment base plates, and anchors.  Mix grout according to 
manufacturer's printed instructions. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms for placement of grout, as required. 

D. Avoid air entrapment when placing grout. 

E. Place grout to completely fill equipment bases. 
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F. Place grout on concrete bases to provide a smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout according to manufacturer's printed instructions. 

3.2 FIRESTOPPING 

A. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at pipe penetrations.  Seal pipe penetrations with firestop materials 

3.3 COMMON INSTALLATION REQUIREMENTS 

A.  General Locations and Arrangements:  Drawings (plans, schematics, and diagrams) 
indicate general location and arrangement of mechanical systems.  Indicated locations 
and arrangements were used to size ductwork and pipe; and calculate friction loss, 
expansion, pump sizing, and other design considerations.  Install ductwork and piping 
as indicated, except where deviations to layout are approved on coordination drawings. 

B. Install equipment to provide the maximum possible headroom where mounting heights 
are not indicated. 

C. Install equipment according to approved submittal data.  Portions of the Work are 
shown only in diagrammatic form.  Refer conflicts to the Architect. 

D. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, except where otherwise indicated. 

E. Install mechanical equipment to facilitate servicing, maintenance, and repair or 
replacement of equipment components.  Connect equipment for ease of disconnecting, 
with minimum of interference with other installations.  Extend grease fittings to an 
accessible location. 

F. Install equipment giving right-of-way to piping systems installed at a required slope. 

3.4 PAINTING AND FINISHING 

A. Damage and Touch Up:  Repair marred and damaged factory-painted finishes with 
materials and procedures to match original factory finish. 

B. Paint all exposed steel surfaces of piping and supports with one coat of primer and two 
coats of enamel. 

3.5 DEMOLITION 
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A. Refer to other Sections "Cutting and Patching" and "Selective Demolition" for general 
demolition requirements and procedures. 

B. Where pipe, ductwork, insulation, or equipment to remain is damaged or disturbed, 
remove damaged portions and install new products of equal capacity and quality. 

C. Accessible Work:  Remove indicated exposed pipe and ductwork in its entirety. 

D. Abandoned Work:  Cut and remove buried pipe abandoned in place, 2 inches beyond 
the face of adjacent construction.  Cap and patch surface to match existing finish. 

E. Removal:  Remove indicated equipment from the Project site. 

F. Temporary Disconnection:  Remove, store, clean, reinstall, reconnect, and make 
operational equipment indicated for relocation. 

G. Where floor-mounted equipment is removed, concrete pads shall be removed unless 
designated for re-use. 

H. Disconnect, demolish, and remove mechanical systems, equipment, and components 
indicated to be removed. 
1. Piping to Be Removed:  Remove portion of piping indicated to be removed and 

cap or plug remaining piping with same or compatible piping material. 
2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same 

or compatible piping material. 
3. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and 

plug remaining ducts with same or compatible ductwork material. 
4. Ducts to Be Abandoned in Place:  Cap or plug ducts with same or compatible 

ductwork material. 
5. Equipment to Be Removed:  Disconnect and cap services and remove 

equipment. 
6. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

7. Equipment to Be Removed and Salvaged:  Disconnect and cap services and 
remove equipment and deliver to Owner. 

END OF SECTION 230500 
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SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and 
welded steel collar; zinc coated. 

2.2 GROUT 

A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, 
dry, hydraulic-cement grout. 

B. Characteristics: Nonshrink; recommended for interior and exterior applications. 

C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 



                               
Emergency Dept. Renovations            February 14, 2024 

                                                       Emanuel Medical Center                                     Bid Set 
 
 

SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 230517 - 2 

2.3 SILICONE SEALANTS 

A. Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 
percent movement capability, nontraffic-use, neutral-curing silicone joint sealant, 
ASTM C 920, Type S, Grade NS, Class 25, use NT. 

B. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 
percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint 
sealant; ASTM C 920, Type S, Grade P, Class 25, Uses T and NT. Grade P Pourable 
(self-leveling) formulation is for opening in floors and other horizontal surfaces that are 
not fire rated. 

C. Silicone Foam: Multicomponent, silicone-based liquid elastomers that, when mixed, 
expand and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and 
walls. 

B. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs 
and walls are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -
PP sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment 
areas or other wet areas 2 inches above finished floor level. 

3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-
seal system. 

C. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space 

between sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint 

sealants appropriate for size, depth, and location of joint. Comply with 
requirements for sealants specified in Section "Joint Sealants." 
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D. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with 
requirements for firestopping specified in other Sections. 

3.2 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete and Masonry Walls above Grade: 

a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves. 

2. Interior Concrete or Masonry Partitions: 

a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves. 

END OF SECTION 230517 
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SECTION 230518 - ESCUTCHEONS FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Escutcheons. 

1.3 DEFINITIONS 

A. Existing Piping to Remain: Existing piping that is not to be removed and that is not 
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated 
finish and spring-clip fasteners. 

B. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and 
with OD that completely covers opening. 

1. Escutcheons for New Piping: 
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a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern 
type. 

b. Insulated Piping: One-piece, stamped-steel type. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 230518 
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SECTION 230519 - METERS AND GAGES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Liquid-in-glass thermometers. 
2. Thermowells. 
3. Dial-type pressure gages. 
4. Gage attachments. 
5. Test plugs. 
6. Test-plug kits. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Wiring Diagrams: For power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of meter and gage, from manufacturer. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For meters and gages to include in operation and 
maintenance manuals. 

PART 2 - PRODUCTS 

2.1 LIQUID-IN-GLASS THERMOMETERS 

A. Metal-Case, Compact-Style, Liquid-in-Glass Thermometers: 
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1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Marsh Instrument Co. 
b. Marshalltown Instruments, Inc. 
c. H.O. Trerice Co. 
d. Weiss Instruments, Inc. 
e. Weksler Instruments Corp. 

2. Standard: ASME B40.200. 
3. Case:  Cast aluminum; 6-inch nominal size. 
4. Tube: Glass with magnifying lens and blue or red organic liquid. 
5. Tube Background: Nonreflective aluminum with permanently etched scale 

markings graduated in deg F. 
6. Window: Glass. 
7. Stem: Aluminum or brass and of length to suit installation. 

a. Design for Air-Duct Installation: With ventilated shroud. 
b. Design for Thermowell Installation: Bare stem. 

8. Connector: 3/4 inch, with ASME B1.1 screw threads. 
9. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a 

maximum of 1.5 percent of scale range. 

2.2 THERMOWELLS 

A. Thermowells: 

1. Standard: ASME B40.200. 
2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee 

fitting. 
3. Material for Use with Copper Tubing:  CNR or CUNI. 
4. Material for Use with Steel Piping:  CRES or CSA. 
5. Type: Stepped shank unless straight or tapered shank is indicated. 
6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads. 
7. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads. 
8. Bore: Diameter required to match thermometer bulb or stem. 
9. Insertion Length: Length required to match thermometer bulb or stem. 
10. Lagging Extension: Include on thermowells for insulated piping and tubing. 
11. Bushings: For converting size of thermowell's internal screw thread to size of 

thermometer connection. 

B. Heat-Transfer Medium:  Mixture of graphite and glycerin. 

2.3 PRESSURE GAGES 

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages: 
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1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. AMETEK, Inc.; U.S. Gauge. 
b. Ashcroft Inc. 
c. Marsh Bellofram. 
d. Trerice, H. O. Co. 
e. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 
f. Weiss Instruments, Inc. 
g. WIKA Instrument Corporation - USA. 

2. Standard: ASME B40.100. 
3. Case: cast aluminum or drawn steel; 4-1/2-inch nominal diameter. 
4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated. 
5. Pressure Connection: Brass, with NPS 1/4, ASME B1.20.1 pipe threads and 

bottom-outlet type unless back-outlet type is indicated. 
6. Movement: Mechanical, with link to pressure element and connection to pointer. 
7. Dial: Nonreflective aluminum with permanently etched scale markings graduated 

in psi. 
8. Pointer: Dark-colored metal. 
9. Window:  Glass. 
10. Accuracy:  Grade A, plus or minus 1 percent of middle half of scale range. 

2.4 GAGE ATTACHMENTS 

A. Snubbers: ASME B40.100, brass; with NPS 1/4, ASME B1.20.1 pipe threads and 
porous-metal-type surge-dampening device. Include extension for use on insulated 
piping. 

2.5 TEST PLUGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Flow Design, Inc. 
2. Peterson Equipment Co., Inc. 
3. Sisco Manufacturing Company, Inc. 
4. Trerice, H. O. Co. 
5. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 
6. Weiss Instruments, Inc. 

B. Description: Test-station fitting made for insertion into piping tee fitting. 

C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. 
Include extended stem on units to be installed in insulated piping. 

D. Thread Size:  NPS 1/2, ASME B1.20.1 pipe thread. 

http://www.specagent.com/LookUp/?uid=123456824707&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811750&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811753&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811759&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824708&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811760&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811761&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811798&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811801&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811802&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811803&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824713&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811804&mf=04&src=wd
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E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F. 

F. Core Inserts:  EPDM self-sealing rubber. 

2.6 TEST-PLUG KITS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Flow Design, Inc. 
2. Peterson Equipment Co., Inc. 
3. Sisco Manufacturing Company, Inc. 
4. Trerice, H. O. Co. 
5. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 
6. Weiss Instruments, Inc. 

B. Furnish one test-plug kit(s) containing one thermometer(s), one pressure gage and 
adapter, and carrying case. Thermometer sensing elements, pressure gage, and 
adapter probes shall be of diameter to fit test plugs and of length to project into piping. 

C. Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- diameter 
dial and tapered-end sensing element. Dial range shall be at least 25 to 125 deg F. 

D. High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- diameter 
dial and tapered-end sensing element. Dial range shall be at least 0 to 220 deg F. 

E. Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch- diameter dial and 
probe. Dial range shall be at least 0 to 200 psig. 

F. Carrying Case: Metal or plastic, with formed instrument padding. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install thermowells with socket extending to center of pipe and in vertical position in 
piping tees. 

B. Install thermowells of sizes required to match thermometer connectors. Include 
bushings if required to match sizes. 

C. Install thermowells with extension on insulated piping. 

D. Fill thermowells with heat-transfer medium. 

http://www.specagent.com/LookUp/?uid=123456811805&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811808&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811809&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811810&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824714&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811811&mf=04&src=wd
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E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted 
positions. 

F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; 
connect cases with tubing and support tubing to prevent kinks. Use minimum tubing 
length. 

G. Install duct-thermometer mounting brackets in walls of ducts. Attach to duct with 
screws. 

H. Install direct-mounted pressure gages in piping tees with pressure gage located on 
pipe at the most readable position. 

I. Install remote-mounted pressure gages on panel. 

J. Install valve and snubber in piping for each pressure gage for fluids (except steam). 

K. Install valve and syphon fitting in piping for each pressure gage for steam. 

L. Install test plugs in piping tees. 

M. Install permanent indicators on walls or brackets in accessible and readable positions. 

N. Install connection fittings in accessible locations for attachment to portable indicators. 

O. Install thermometers in the following locations: 

1. Inlet and outlet of each hydronic zone. 
2. Inlet and outlet of each hydronic boiler and chiller. 
3. Inlet and outlet of each hydronic coil in air-handling units. 
4. Two inlets and two outlets of each hydronic heat exchanger. 
5. Inlet and outlet of each thermal-storage tank. 
6. Outside-, return-, supply-, and mixed-air ducts. 

P. Install pressure gages in the following locations: 

1. Discharge of each pressure-reducing valve. 
2. Inlet and outlet of each chiller chilled-water and condenser-water connection. 
3. Suction and discharge of each pump. 

3.2 CONNECTIONS 

A. Install meters and gages adjacent to machines and equipment to allow service and 
maintenance of meters, gages, machines, and equipment. 
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3.3 ADJUSTING 

A. After installation, calibrate meters according to manufacturer's written instructions. 

B. Adjust faces of meters and gages to proper angle for best visibility. 

C. Thermometer stems shall be of length to match thermowell insertion length. 

3.4 THERMOMETER SCALE-RANGE SCHEDULE 

A. Scale Range for Heating, Hot-Water Piping:  30 to 240 deg F. 

B. Scale Range for Air Ducts:  0 to 100 deg F. 

3.5 PRESSURE-GAGE SCALE-RANGE SCHEDULE 

A. Scale Range for Heating, Hot-Water Piping:  0 to twice the operating pressure. 

END OF SECTION 230519 
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SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Bronze ball valves. 
2. Bronze swing check valves. 
3. Bronze gate valves. 
4. Bronze globe valves. 

B. Related Sections: 

1. Section "Identification for HVAC Piping and Equipment" for valve tags and 
schedules. 

1.3 DEFINITIONS 

A. CWP: Cold working pressure. 

B. EPDM: Ethylene propylene copolymer rubber. 

C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS: Nonrising stem. 

E. OS&Y: Outside screw and yoke. 

F. RS: Rising stem. 

G. SWP: Steam working pressure. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of valve indicated. 
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1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves: Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design 
criteria. 

2. ASME B31.1 for power piping valves. 
3. ASME B31.9 for building services piping valves. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set angle, gate, and globe valves closed to prevent rattling. 
4. Set ball valves open to minimize exposure of functional surfaces. 
5. Set butterfly valves closed or slightly open. 
6. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew point temperature. 

If outdoor storage is necessary, store valves off the ground in watertight 
enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not 
use handwheels or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to HVAC valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings: Not less than indicated and as required for 
system pressures and temperatures. 

C. Valve Sizes: Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 
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1. Gear Actuator: For quarter-turn valves NPS 8 and larger. 
2. Handwheel: For valves other than quarter-turn types. 
3. Handlever: For quarter-turn valves NPS 6 and smaller. 

E. Valves in Insulated Piping: With 2-inch stem extensions and the following features: 

1. Gate Valves: With rising stem. 
2. Ball Valves: With extended operating handle of non-thermal-conductive material, 

and protective sleeve that allows operation of valve without breaking the vapor 
seal or disturbing insulation. 

F. Valve-End Connections: 

1. Flanged: With flanges according to ASME B16.1 for iron valves. 
2. Grooved: With grooves according to AWWA C606. 
3. Solder Joint: With sockets according to ASME B16.18. 
4. Threaded: With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections: MSS SP-45. 

2.2 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Hammond Valve. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Red-White Valve Corporation. 
h. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard: MSS SP-110. 
b. SWP Rating: 150 psig. 
c. CWP Rating: 600 psig. 
d. Body Design: Two piece. 
e. Body Material: Bronze. 
f. Ends: Threaded. 
g. Seats: PTFE or TFE. 
h. Stem: Bronze. 
i. Ball: Chrome-plated brass. 
j. Port: Full. 
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2.3 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Bronze Disc: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Hammond Valve. 
f. Kitz Corporation. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Powell Valves. 
j. Red-White Valve Corporation. 
k. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard: MSS SP-80, Type 3. 
b. CWP Rating: 200 psig. 
c. Body Design: Horizontal flow. 
d. Body Material: ASTM B 62, bronze. 
e. Ends: Threaded. 
f. Disc: Bronze. 

B. Class 150, Bronze Swing Check Valves with Bronze Disc: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Kitz Corporation. 
f. Milwaukee Valve Company. 
g. NIBCO INC. 
h. Red-White Valve Corporation. 

2. Description: 

a. Standard: MSS SP-80, Type 3. 
b. CWP Rating: 300 psig. 
c. Body Design: Horizontal flow. 
d. Body Material: ASTM B 62, bronze. 
e. Ends: Threaded. 

http://www.specagent.com/LookUp/?ulid=6042&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829214&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829215&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829216&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829217&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829218&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829219&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829220&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829221&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829222&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829223&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829224&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=6044&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829235&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829236&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829237&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829238&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829239&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829240&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829241&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829242&mf=04&src=wd


                               
Emergency Dept. Renovations            February 14, 2024 

                                                       Emanuel Medical Center                                     Bid Set 
  

GENERAL-DUTY VALVES FOR HVAC PIPING 230523 - 5 

f. Disc: Bronze. 

2.4 BRONZE GATE VALVES 

A. Class 125, NRS Bronze Gate Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Hammond Valve. 
f. Kitz Corporation. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Powell Valves. 
j. Red-White Valve Corporation. 
k. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard: MSS SP-80, Type 1. 
b. CWP Rating: 200 psig. 
c. Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends: Threaded or solder joint. 
e. Stem: Bronze. 
f. Disc: Solid wedge; bronze. 
g. Packing: Asbestos free. 
h. Handwheel: Malleable iron or aluminum. 

B. Class 150, NRS Bronze Gate Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Hammond Valve. 
b. Kitz Corporation. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. Powell Valves. 
f. Red-White Valve Corporation. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard: MSS SP-80, Type 1. 
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b. CWP Rating: 300 psig. 
c. Body Material: ASTM B 62, bronze with integral seat and union-ring 

bonnet. 
d. Ends: Threaded. 
e. Stem: Bronze. 
f. Disc: Solid wedge; bronze. 
g. Packing: Asbestos free. 
h. Handwheel: Malleable iro, or aluminum. 

2.5 BRONZE GLOBE VALVES 

A. Class 125, Bronze Globe Valves with Bronze Disc: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Stockham Division. 
c. Hammond Valve. 
d. Kitz Corporation. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Powell Valves. 
h. Red-White Valve Corporation. 
i. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard: MSS SP-80, Type 1. 
b. CWP Rating: 200 psig. 
c. Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends: Threaded or solder joint. 
e. Stem and Disc: Bronze. 
f. Packing: Asbestos free. 
g. Handwheel: Malleable iron or aluminum. 

B. Class 125, Bronze Globe Valves with Nonmetallic Disc: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Stockham Division. 
c. NIBCO INC. 
d. Red-White Valve Corporation. 

2. Description: 
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a. Standard: MSS SP-80, Type 2. 
b. CWP Rating: 200 psig. 
c. Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends: Threaded or solder joint. 
e. Stem: Bronze. 
f. Disc: PTFE or TFE. 
g. Packing: Asbestos free. 
h. Handwheel: Malleable iron, bronze, or aluminum. 

C. Class 150, Bronze Globe Valves with Nonmetallic Disc: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Hammond Valve. 
c. Kitz Corporation. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Powell Valves. 
g. Red-White Valve Corporation. 
h. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard: MSS SP-80, Type 2. 
b. CWP Rating: 300 psig. 
c. Body Material: ASTM B 62, bronze with integral seat and union-ring 

bonnet. 
d. Ends: Threaded. 
e. Stem: Bronze. 
f. Disc: PTFE or TFE. 
g. Packing: Asbestos free. 
h. Handwheel: Malleable iron or aluminum. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. 
Remove special packing materials, such as blocks, used to prevent disc movement 
during shipping and handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and seats 
made accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 
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D. Examine mating flange faces for conditions that might cause leakage. Check bolting for 
proper size, length, and material. Verify that gasket is of proper size, that its material 
composition is suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves: In horizontal position with hinge pin level. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into 
service but before final adjusting and balancing. Replace valves if persistent leaking 
occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service: Ball, butterfly, or gate valves. 
2. Throttling Service except Steam:  Globe , ball, or butterfly valves. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types 
of valves with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-
joint valve-end option is indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded 
valve-end option is indicated in valve schedules below. 

3. For Copper Tubing, NPS 5 and Larger: Flanged ends. 
4. For Grooved-End Copper Tubing and Steel Piping except Steam and Steam 

Condensate Piping: Valve ends may be grooved. 
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3.5 HEATING-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends. 
2. Ball Valves:  Two piece, full port, brass with brass or bronze trim. 
3. Bronze Swing Check Valves:  Class 125, nonmetallic disc. 
4. Bronze Gate Valves:  Class 125, NRS. 
5. Bronze Globe Valves:  Class 150, bronze disc. 

END OF SECTION 230523 
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Thermal-hanger shield inserts. 
5. Fastener systems. 
6. Equipment supports. 

B. Related Sections: 

1. Section "Metal Ducts" for duct hangers and supports. 

1.3 DEFINITIONS 

A. MSS: Manufacturers Standardization Society of the Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Hangers and supports for HVAC piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions 
indicated according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 
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B. Shop Drawings: Show fabrication and installation details and include calculations for 
the following; include Product Data for components: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Fiberglass strut systems. 
4. Equipment supports. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME 
Boiler and Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped. 
3. Nonmetallic Coatings: Plastic coating, jacket, or liner. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion 

to support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

2.2 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly 
made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, 
nuts, saddles, and U-bolts. 

2.3 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 
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1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. Flex-Strut Inc. 
d. Thomas & Betts Corporation, A Member of the ABB Group. 
e. Unistrut; an Atkore International company. 
f. Wesanco, Inc. 

2. Description: Shop- or field-fabricated pipe-support assembly for supporting 
multiple parallel pipes. 

3. Standard: MFMA-4. 
4. Channels: Continuous slotted steel channel with inturned lips. 
5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Metallic Coating: galvanized or alternate rust preventing shop coating. 
8. Paint Coating: two coats primer and one coat enamel. 

B. Non-MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Anvil International. 
b. Empire Industries, Inc. 
c. ERICO International Corporation. 
d. Haydon Corporation. 
e. NIBCO INC. 
f. PHD Manufacturing, Inc. 
g. PHS Industries, Inc. 

2. Description: Shop- or field-fabricated pipe-support assembly made of steel 
channels, accessories, fittings, and other components for supporting multiple 
parallel pipes. 

3. Standard: Comply with MFMA-4. 
4. Channels: Continuous slotted steel channel with inturned lips. 
5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Coating: galvanized or alternate rust preventing shop coating. 

2.4 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 
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1. Carpenter & Paterson, Inc. 
2. Clement Support Services. 
3. ERICO International Corporation. 
4. National Pipe Hanger Corporation. 
5. PHS Industries, Inc. 
6. Pipe Shields Inc. 
7. Piping Technology & Products, Inc. 
8. Rilco Manufacturing Co., Inc. 
9. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-
psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum 
compressive strength and vapor barrier. 

C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-
psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum 
compressive strength. 

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of 
pipe. 

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length: Extend 2 inches minimum or 2 ½ times the pipe diameter beyond sheet 
metal shield for piping operating below ambient air temperature. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete with pull-out, tension, and shear capacities appropriate for supported loads 
and building materials where used. 

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use 
in hardened portland cement concrete; with pull-out, tension, and shear capacities 
appropriate for supported loads and building materials where used. 

2.6 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural 
carbon-steel shapes. 

2.7 MISCELLANEOUS MATERIALS 

A. Aluminum: ASTM B 221. 

B. Carbon Steel: ASTM A 1011/A 1011M. 
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C. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized. 

D. Stainless Steel: ASTM A 240/A 240M. 

E. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor 
applications and stainless steel for outdoor applications. Mating nuts and washers of 
similar materials as rods. 

F. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install 
hangers, supports, clamps, and attachments as required to properly support piping 
from the building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. 
Arrange for grouping of parallel runs of horizontal piping, and support together on field-
fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe 
size or install intermediate supports for smaller diameter pipes as specified for 
individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads 
being supported. Weld steel according to AWS D1.1/D1.1M. 

C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and 
support together on field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping. 

E. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete 
slabs less than 4 inches thick in concrete after concrete is placed and completely 
cured. Use operators that are licensed by powder-actuated tool manufacturer. 
Install fasteners according to powder-actuated tool manufacturer's operating 
manual. 
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2. Install mechanical-expansion anchors in concrete after concrete is placed and 
completely cured. Install fasteners according to manufacturer's written 
instructions. 

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 
nuts, washers, and other accessories. 

G. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

H. Install hangers and supports to allow controlled thermal and seismic movement of 
piping systems, to permit freedom of movement between pipe anchors, and to facilitate 
action of expansion joints, expansion loops, expansion bends, and similar units. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. Install building attachments within concrete slabs or attach to structural steel. Install 
additional attachments at concentrated loads, including valves, flanges, and strainers, 
NPS 2-1/2 and larger and at changes in direction of piping. Install concrete inserts 
before concrete is placed; fasten inserts to forms and install reinforcing bars through 
openings at top of inserts. 

K. Load Distribution: Install hangers and supports so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not 
exceed maximum pipe deflections allowed by ASME B31.9 for building services piping. 

M. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project 
through insulation. 

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger 
shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building 
services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier 
is indicated. Fill interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. 
Shields shall span an arc of 180 degrees. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 
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4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 
b. NPS 4: 12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation 
inserts of length at least as long as protective shield. 

6. Thermal-Hanger Shields: Install with insulation same thickness as piping 
insulation. 

3.2 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to 
support equipment above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that 
cannot be shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 
welding; appearance and quality of welds; and methods used in correcting welding 
work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and 

so contours of welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe. 
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B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.5 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas 
immediately after erecting hangers and supports. Use same materials as used for shop 
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint on miscellaneous metal.  

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

3.6 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems 
and equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not 
specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment 
that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments 
are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service 
applications. 

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Use thermal-hanger shield inserts for insulated piping and tubing. 

I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated 
or insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, 
pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation. 
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3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension 
of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of 
insulation. 

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 
to NPS 24 if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow 
off-center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of 
noninsulated, stationary pipes NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8. 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension 
of noninsulated, stationary pipes NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 

contraction. 
14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, 

with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 
plate. 

15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, 
with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 
plate, and with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for 
pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base 
stanchion support and cast-iron floor flange. 

17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, 
from two rods if longitudinal movement caused by expansion and contraction 
might occur. 

18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and 
contraction might occur. 

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but 
vertical adjustment is not necessary. 

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 
if small horizontal movement caused by expansion and contraction might occur 
and vertical adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 
to NPS 30 if vertical and lateral adjustment during installation might be required 
in addition to expansion and contraction. 
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J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers 
NPS 3/4 to NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers 
NPS 3/4 to NPS 24 if longer ends are required for riser clamps. 

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy 
loads. 

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various 

types of building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping 

installations. 

L. Building Attachments: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to 
suspend pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-
joist construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of 
beams, channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of 
beams. 

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if 
loads are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required 

tangent to flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of 

steel I-beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of 

steel I-beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 

structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending from 

above by using clip and rod. Use one of the following for indicated loads: 

a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
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c. Heavy (MSS Type 33): 3000 lb. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is 

required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to 

linear horizontal movement where headroom is limited. 

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping 
movement. 

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not 
exceed 1-1/4 inches. 

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger 
with springs. 

4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal 
expansion in piping systems. 

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping 
system from hanger. 

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping 
system from base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and 
limit variability factor to 25 percent to allow expansion and contraction of piping 
system from trapeze support. 

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of 
stress from one support to another support, critical terminal, or connected 
equipment. Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability. These supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze 

member. 
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O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are 
not specified in piping system Sections. 

P. Comply with MFMA-103 for metal framing system selections and applications that are 
not specified in piping system Sections. 

Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

END OF SECTION 230529 
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Pipe labels. 
3. Valve tags. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Samples: For color, letter style, and graphic representation required for each 
identification material and device. 

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the 
proposed content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules: For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting 
of surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical 
engraving, 1/16 inch thick, and having predrilled holes for attachment hardware. 

2. Letter Color: White. 
3. Background Color: Black. 
4. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 
5. Minimum Label Size: Length and width vary for required label content. 
6. Minimum Letter Size: 1/4 inch 
7. Fasteners: Stainless-steel rivets. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with 

substrate. 

B. Label Content: Include equipment's Drawing designation or unique equipment number . 

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-
inch bond paper. Tabulate equipment identification number and identify Drawing 
numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified. Equipment 
schedule shall be included in operation and maintenance data. 

2.2 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with 
lettering indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover 
circumference of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive 
backing. 

D. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows: Integral with piping system service lettering to 
accommodate both directions, or as separate unit on each pipe label to indicate 
flow direction. 

2. Lettering Size: At least 1-1/2 inches high. 
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2.3 VALVE TAGS 

A. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation 
and 1/2-inch numbers. 

1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or 
stamped holes for attachment hardware. 

2. Fasteners: Brass wire-link or beaded chain; or S-hook. 

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate 
valve number, piping system, system abbreviation (as shown on valve tag), location of 
valve (room or space), normal-operating position (open, closed, or modulating), and 
variations for identification. Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of 
identification devices, including dirt, oil, grease, release agents, and incompatible 
primers, paints, and encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

C. Mark all above ceiling devices such as valves, fire dampers, pumps and HVAC 
equipment with signs located on the ceiling below. 

3.3 PIPE LABEL INSTALLATION 

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished 
spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal 

units. Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
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4. At access doors, manholes, and similar access points that permit view of 
concealed piping. 

5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 

feet in areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings. Omit intermediately spaced 

labels. 

B. Pipe Label Color Schedule: 

1. Heating Water Piping: 

a. Background Color:  Yellow. 
b. Letter Color:  Black. 

3.4 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; 
valves within factory-fabricated equipment units; shutoff valves; faucets; convenience 
and lawn-watering hose connections; and HVAC terminal devices and similar roughing-
in connections of end-use fixtures and units. List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color 
scheme and with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 
a. Hot Water:  1-1/2 inches, round. 

2. Valve-Tag Color: 
a. Hot Water:  Natural. 

3. Letter Color: 
a. Hot Water:  Black. 

END OF SECTION 230553 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 
b. Dual-duct systems. 
c. Variable-air-volume systems. 

2. Balancing Hydronic Piping Systems: 

a. Constant-flow hydronic systems. 

3. Testing, Adjusting, and Balancing Equipment: 

a. Heat-transfer coils. 

4. Testing, adjusting, and balancing existing systems and equipment. 
5. Duct leakage tests. 
6. Control system verification. 

1.3 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. BAS: Building automation systems. 

C. NEBB: National Environmental Balancing Bureau. 

D. TAB: Testing, adjusting, and balancing. 

E. TABB: Testing, Adjusting, and Balancing Bureau. 

F. TAB Specialist: An independent entity meeting qualifications to perform TAB work. 
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G. TDH: Total dynamic head. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit 
documentation that the TAB contractor and this Project's TAB team members meet the 
qualifications specified in "Quality Assurance" Article. 

B. Contract Documents Examination Report: Within 45 days of Contractor's Notice to 
Proceed, submit the Contract Documents review report as specified in Part 3. 

C. Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, 
submit TAB strategies and step-by-step procedures as specified in "Preparation" Article 
in Part 3. 

D. Sample report forms. 

E. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration.  

F. Certified TAB reports: as specified in “Final Report” Article in Part 3. 

1.5 QUALITY ASSURANCE 

A. TAB Contractor Qualifications: Engage a TAB entity certified by AABC. 

1. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC . 
2. TAB Technician: Employee of the TAB contractor and who is certified by AABC 

as a TAB technician. 

B. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare certified 
TAB reports. 

2. Certify that the TAB team complied with the approved TAB plan and the 
procedures specified and referenced in this Specification. 

C. TAB Report Forms: Use standard TAB contractor's forms certified by the test and 
balance agent.  

D. Instrumentation Type, Quantity, Accuracy, and Calibration: As described in 
ASHRAE 111, Section 5, "Instrumentation." 
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E. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air 
Balancing." 

F. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.7.2.3 - "System Balancing." 

1.6 PROJECT CONDITIONS 

A. Full Owner Occupancy: Owner will occupy the site and existing building during entire 
TAB period. Cooperate with Owner during TAB operations to minimize conflicts with 
Owner's operations. 

B. Partial Owner Occupancy: Owner may occupy completed areas of building before 
Substantial Completion. Cooperate with Owner during TAB operations to minimize 
conflicts with Owner's operations. 

1.7 COORDINATION 

A. Notice: Provide seven days' advance notice for each test. Include scheduled test dates 
and times. 

B. Perform TAB after leakage and pressure tests on [air] [and] [water] distribution 
systems have been satisfactorily completed. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Contract Document Review: 

1. Examine the Contract Documents to become familiar with Project requirements 
and to discover conditions in systems' designs that may preclude proper TAB of 
systems and equipment.  Notify Architect of any such conditions. 

2. Examine systems for installed balancing devices, such as test ports, gage cocks, 
thermometer wells, flow-control devices, balancing valves and fittings, and 
manual volume dampers. Verify that locations of these balancing devices are 
accessible.  Notify Architect if any devices are found to be in inaccessible 
locations. 

3. Examine the approved submittals for HVAC systems and equipment.  Notify 
Architect of any discrepancies found between design contract documents and 
approved submittals. 
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B. Examine design data including HVAC system descriptions, statements of design 
assumptions for environmental conditions and systems' output, and statements of 
philosophies and assumptions about HVAC system and equipment controls. 

C. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief 
air to verify that they meet the leakage class of connected ducts as specified in Section 
"Metal Ducts" and/ or Section "Nonmetal Ducts" and are properly separated from 
adjacent areas. Verify that penetrations in plenum walls are sealed and fire-stopped if 
required. 

D. Examine equipment performance data including fan and pump curves. 

1. Relate performance data to Project conditions and requirements, including 
system effects that can create undesired or unpredicted conditions that cause 
reduced capacities in all or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC 
equipment when installed under conditions different from the conditions used to 
rate equipment performance. To calculate system effects for air systems, use 
tables and charts found in AMCA 201, "Fans and Systems," or in SMACNA's 
"HVAC Systems - Duct Design." Compare results with the design data and 
installed conditions. 

E. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

F. Examine test reports specified in individual system and equipment Sections. 

G. Examine HVAC equipment and filters and verify that bearings are greased, belts are 
aligned and tight, and equipment with functioning controls is ready for operation. 

H. Examine terminal units, such as variable-air-volume boxes, and verify that they are 
accessible and their controls are connected and functioning. 

I. Examine strainers. Verify that startup screens are replaced by permanent screens with 
indicated perforations. 

J. Examine three-way valves for proper installation for their intended function of diverting 
or mixing fluid flows. 

K. Examine heat-transfer coils for correct piping connections and for clean and straight 
fins. 

L. Examine system pumps to ensure absence of entrained air in the suction piping. 

M. Examine operating safety interlocks and controls on HVAC equipment. 

N. Report deficiencies discovered before and during performance of TAB procedures. 
Observe and record system reactions to changes in conditions. Record default set 
points if different from indicated values. 
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3.2 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Perform system-readiness checks of HVAC systems and equipment to verify system 
readiness for TAB work. Include, at a minimum, the following: 

1. General: 

a. Permanent electrical-power wiring is complete. 
b. Hydronic systems are filled, clean, and free of air. 
c. Automatic temperature-control systems are operational. 
d. Equipment and duct access doors are securely closed. 
e. Windows and doors can be closed so indicated conditions for system 

operations can be met. 

2. Airside: 

a. Verify that leakage and pressure tests on air distribution systems have 
been satisfactorily completed. 

b. Duct systems are complete with terminals installed. 
c. Volume, smoke, and fire dampers are open and functional. 
d. Clean filters are installed. 
e. Fans are operating, free of vibration, and rotating in correct direction. 
f. Variable-frequency controllers' startup is complete and safeties are verified. 
g. Automatic temperature-control systems are operational. 
h. Ceilings are installed.  
i. Windows and doors are installed. 
j. Suitable access to balancing devices and equipment is provided. 

3. Hydronics: 

a. Verify leakage and pressure tests on water distribution systems have been 
satisfactorily completed. 

b. Piping is complete with terminals installed. 
c. Water treatment is complete. 
d. Systems are flushed, filled, and air purged. 
e. Strainers are pulled and cleaned. 
f. Control valves are functioning per the sequence of operation. 
g. Shutoff and balance valves have been verified to be 100 percent open. 
h. Pumps are started and proper rotation is verified. 
i. Pump gage connections are installed directly at pump inlet and outlet 

flanges or in discharge and suction pipe prior to valves or strainers. 
j. Variable-frequency controllers' startup is complete and safeties are verified. 
k. Suitable access to balancing devices and equipment is provided. 
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3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures 
contained in AABC's "National Standards for Total System Balance" and SMACNA's 
"HVAC Systems - Testing, Adjusting, and Balancing" and in this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to 
the minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and 
thickness as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that comply 
with requirements in Section 233300 "Air Duct Accessories." 

3. Install and join new insulation that matches removed materials. Restore 
insulation, coverings, vapor barrier, and finish according to Section "Duct 
Insulation," Section "HVAC Equipment Insulation," and Section "HVAC Piping 
Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve 
position indicators, fan-speed-control levers, and similar controls and devices, with 
paint or other suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 
recommended testing procedures. Crosscheck the summation of required outlet 
volumes with required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. Determine the best locations in main and branch ducts for accurate duct-airflow 
measurements. 

D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and 
exhaust-air dampers through the supply-fan discharge and mixing dampers. 

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

F. Verify that motor starters are equipped with properly sized thermal protection. 

G. Check dampers for proper position to achieve desired airflow path. 

H. Check for airflow blockages. 

I. Check condensate drains for proper connections and functioning. 
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J. Check for proper sealing of air-handling-unit components. 

K. Verify that air duct system is sealed as specified in Section "Metal Ducts." 

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed 
listed by fan manufacturer. 

1. Measure total airflow. 

a. Set outside-air, return-air, and relief-air dampers for proper position that 
simulates minimum outdoor-air conditions. 

b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If 
necessary, perform multiple Pitot-tube traverses to obtain total airflow. 

c. Where duct conditions are not suitable for Pitot-tube traverse 
measurements, a coil traverse may be acceptable. 

d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure 
airflow at terminals and calculate the total airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 

a. Measure outlet static pressure as far downstream from the fan as practical 
and upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible 
connection. 

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near 
the fan as possible, upstream from the flexible connection, and 
downstream from duct restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the 
plenum that houses the fan. 

3. Measure static pressure across each component that makes up an air-handling 
unit, rooftop unit, and other air-handling and -treating equipment. 

a. Report the cleanliness status of filters and the time static pressures are 
measured. 

4. Measure static pressures entering and leaving other devices, such as sound 
traps, heat-recovery equipment, and air washers, under final balanced 
conditions. 

5. Review Record Documents to determine variations in design static pressures 
versus actual static pressures. Calculate actual system-effect factors. 
Recommend adjustments to accommodate actual conditions. 

6. Obtain approval from Engineer for adjustment of fan speed higher or lower than 
indicated speed. Comply with requirements in HVAC Sections for air-handling 
units for adjustment of fans, belts, and pulley sizes to achieve indicated air-
handling-unit performance. 
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7. Do not make fan-speed adjustments that result in motor overload. Consult 
equipment manufacturers about fan-speed safety factors. Modulate dampers and 
measure fan-motor amperage to ensure that no overload will occur. Measure 
amperage in full-cooling, full-heating, economizer, and any other operating mode 
to determine the maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to 
indicated airflows within specified tolerances. 

1. Measure airflow of submain and branch ducts. 

a. Where sufficient space in submain and branch ducts is unavailable for 
Pitot-tube traverse measurements, measure airflow at terminal outlets and 
inlets and calculate the total airflow for that zone. 

2. Measure static pressure at a point downstream from the balancing damper, and 
adjust volume dampers until the proper static pressure is achieved. 

3. Remeasure each submain and branch duct after all have been adjusted. 
Continue to adjust submain and branch ducts to indicated airflows within 
specified tolerances. 

C. Measure air outlets and inlets without making adjustments. 

1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 
2. Measure inlets and outlets airflow. 
3. Adjust each inlet and outlet for specified airflow. 
4. Re-measure each inlet and outlet after they have been adjusted. 

D. Verify final system conditions. 

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are 
within design. Readjust to design if necessary. 

2. Re-measure and confirm that total airflow is within design. 
3. Re-measure all final fan operating data, rpms, volts, amps, and static profile. 
4. Mark all final settings. 
5. Test system in economizer mode. Verify proper operation and adjust if 

necessary. 
6. Measure and record all operating data. 
7. Record final fan-performance data. 

3.6 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS 

A. Pressure Independent Systems - Adjust the variable-air-volume systems as follows: 

1. Verify that the system static pressure sensor is located two-thirds of the distance 
down the duct from the fan discharge. 

2. Verify that the system is under static pressure control. 
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3. Select the terminal unit that is most critical to the supply-fan airflow. Measure 
inlet static pressure, and adjust system static pressure control set point so the 
entering static pressure for the critical terminal unit is not less than the sum of the 
terminal-unit manufacturer's recommended minimum inlet static pressure plus 
the static pressure needed to overcome terminal-unit discharge system losses. 

4. Calibrate and balance each terminal unit for maximum and minimum design 
airflow as follows: 

a. Adjust controls so that terminal is calling for maximum airflow. Some 
controllers require starting with minimum airflow. Verify calibration 
procedure for specific project. 

b. Measure airflow and adjust calibration factor as required for design 
maximum airflow. Record calibration factor. 

c. When maximum airflow is correct, balance the air outlets downstream from 
terminal units. 

d. Adjust controls so that terminal is calling for minimum airflow. 
e. Measure airflow and adjust calibration factor as required for design 

minimum airflow. Record calibration factor. If no minimum calibration is 
available, note any deviation from design airflow. 

f. When in full cooling or full heating, ensure that there is no mixing of hot-
deck and cold-deck airstreams unless so designed. 

g. On constant volume terminals, in critical areas where room pressure is to 
be maintained, verify that the airflow remains constant over the full range of 
full cooling to full heating. Note any deviation from design airflow or room 
pressure. 

5. After terminals have been calibrated and balanced, test and adjust system for 
total airflow. Adjust fans to deliver total design airflows within the maximum 
allowable fan speed listed by fan manufacturer. 

a. Set outside-air, return-air, and relief-air dampers for proper position that 
simulates minimum outdoor-air conditions. 

b. Set terminals for maximum airflow. If system design includes diversity, 
adjust terminals for maximum and minimum airflow so that connected total 
matches fan selection and simulates actual load in the building. 

c. Where duct conditions allow, measure airflow by Pitot-tube traverse. If 
necessary, perform multiple Pitot-tube traverses to obtain total airflow. 

d. Where duct conditions are not suitable for Pitot-tube traverse 
measurements, a coil traverse may be acceptable. 

e. If a reliable Pitot-tube traverse or coil traverse is not possible, measure 
airflow at terminals and calculate the total airflow. 

6. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible 
connection. 

b. Measure static pressure directly at the fan inlet or through the flexible 
connection. 
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c. Measure static pressure across each component that makes up the air-
handling system. 

d. Report any artificial loading of filters at the time static pressures are 
measured. 

7. Set final return and outside airflow to the fan while operating at maximum return 
airflow and minimum outdoor airflow. 

a. Balance the return-air ducts and inlets the same as described for constant-
volume air systems. 

b. Verify that terminal units are meeting design airflow under system 
maximum flow. 

8. Re-measure the inlet static pressure at the most critical terminal unit and adjust 
the system static pressure set point to the most energy-efficient set point to 
maintain the optimum system static pressure. Record set point and give to 
controls contractor. 

9. Verify final system conditions as follows: 

a. Re-measure and confirm that minimum outdoor, return, and relief airflows 
are within design. Readjust to match design if necessary. 

b. Re-measure and confirm that total airflow is within design. 
c. Re-measure final fan operating data, rpms, volts, amps, and static profile. 
d. Mark final settings. 
e. Test system in economizer mode. Verify proper operation and adjust if 

necessary. Measure and record all operating data. 
f. Verify tracking between supply and return fans. 

3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

A. Prepare test reports with pertinent design data, and number in sequence starting at 
pump to end of system. Check the sum of branch-circuit flows against the approved 
pump flow rate. Correct variations that exceed plus or minus 5 percent. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. Prepare hydronic systems for testing and balancing according to the following, in 
addition to the general preparation procedures specified above: 

1. Open all manual valves for maximum flow. 
2. Check liquid level in expansion tank. 
3. Check makeup water-station pressure gage for adequate pressure for highest 

vent. 
4. Check flow-control valves for specified sequence of operation, and set at 

indicated flow. 
5. Set differential-pressure control valves at the specified differential pressure. Do 

not set at fully closed position when pump is positive-displacement type unless 
several terminal valves are kept open. 
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6. Set system controls so automatic valves are wide open to heat exchangers. 
7. Check pump-motor load. If motor is overloaded, throttle main flow-balancing 

device so motor nameplate rating is not exceeded. 
8. Check air vents for a forceful liquid flow exiting from vents when manually 

operated. 

3.8 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 

A. Adjust pumps to deliver total design gpm. 

1. Measure total water flow. 

a. Position valves for full flow through coils. 
b. Measure flow by main flow meter, if installed. 
c. If main flow meter is not installed, determine flow by pump TDH or 

exchanger pressure drop. 

2. Measure pump TDH as follows: 

a. Measure discharge pressure directly at the pump outlet flange or in 
discharge pipe prior to any valves. 

b. Measure inlet pressure directly at the pump inlet flange or in suction pipe 
prior to any valves or strainers. 

c. Convert pressure to head and correct for differences in gage heights. 
d. Verify pump impeller size by measuring the TDH with the discharge valve 

closed. Note the point on manufacturer's pump curve at zero flow, and 
verify that the pump has the intended impeller size. 

e. With valves open, read pump TDH. Adjust pump discharge valve until 
design water flow is achieved. 

3. Monitor motor performance during procedures and do not operate motor in an 
overloaded condition. 

B. Adjust flow-measuring devices installed in mains and branches to design water flows. 

1. Measure flow in main and branch pipes. 
2. Adjust main and branch balance valves for design flow. 
3. Re-measure each main and branch after all have been adjusted. 

C. Adjust flow-measuring devices installed at terminals for each space to design water 
flows. 

1. Measure flow at terminals. 
2. Adjust each terminal to design flow. 
3. Re-measure each terminal after it is adjusted. 
4. Position control valves to bypass the coil, and adjust the bypass valve to 

maintain design flow. 
5. Perform temperature tests after flows have been balanced. 
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D. For systems with pressure-independent valves at terminals: 

1. Measure differential pressure and verify that it is within manufacturer's specified 
range. 

2. Perform temperature tests after flows have been verified. 

E. For systems without pressure-independent valves or flow-measuring devices at 
terminals: 

1. Measure and balance coils by either coil pressure drop or temperature method. 
2. If balanced by coil pressure drop, perform temperature tests after flows have 

been verified. 

F. Verify final system conditions as follows: 

1. Re-measure and confirm that total water flow is within design. 
2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile. 
3. Mark final settings. 

G. Verify that memory stops have been set. 

3.9 PROCEDURES FOR HEAT-TRANSFER COILS 

A. Measure, adjust, and record the following data for each water coil: 

1. Entering- and leaving-water temperature. 
2. Water flow rate. 
3. Water pressure drop. 
4. Dry-bulb temperature of entering and leaving air. 
5. Wet-bulb temperature of entering and leaving air for cooling coils. 
6. Airflow. 
7. Air pressure drop. 

3.10 DUCT LEAKAGE TESTS 

A. Witness the duct pressure testing performed by Installer. 

B. Verify that proper test methods are used and that leakage rates are within specified 
tolerances. 

C. Report deficiencies observed. 

3.11 CONTROLS VERIFICATION 

A. In conjunction with system balancing, perform the following: 
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1. Verify temperature control system is operating within the design limitations. 
2. Confirm that the sequences of operation are in compliance with Contract 

Documents. 
3. Verify that controllers are calibrated and function as intended. 
4. Verify that controller set points are as indicated. 
5. Verify the operation of lockout or interlock systems. 
6. Verify the operation of valve and damper actuators. 
7. Verify that controlled devices are properly installed and connected to correct 

controller. 
8. Verify that controlled devices travel freely and are in position indicated by 

controller: open, closed, or modulating. 
9. Verify location and installation of sensors to ensure that they sense only intended 

temperature, humidity, or pressure. 

B. Reporting: Include a summary of verifications performed, remaining deficiencies, and 
variations from indicated conditions. 

3.12 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING 
SYSTEMS 

A. Perform a preconstruction inspection of existing equipment that is to remain and be 
reused. 

1. Measure and record the operating speed, airflow, and static pressure of each 
fan. 

2. Measure motor voltage and amperage. Compare the values to motor nameplate 
information. 

3. Check the refrigerant charge. 
4. Check the condition of filters. 
5. Check the condition of coils. 
6. Check the operation of the drain pan and condensate-drain trap. 
7. Check bearings and other lubricated parts for proper lubrication. 
8. Report on the operating condition of the equipment and the results of the 

measurements taken. Report deficiencies. 

B. Before performing testing and balancing of existing systems, inspect existing 
equipment that is to remain and be reused to verify that existing equipment has been 
cleaned and refurbished. Verify the following: 

1. New filters are installed. 
2. Coils are clean and fins combed. 
3. Drain pans are clean. 
4. Fans are clean. 
5. Bearings and other parts are properly lubricated. 
6. Deficiencies noted in the preconstruction report are corrected. 

C. Perform testing and balancing of existing systems to the extent that existing systems 
are affected by the renovation work. 
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1. Compare the indicated airflow of the renovated work to the measured fan 
airflows, and determine the new fan speed and the face velocity of filters and 
coils. 

2. Verify that the indicated airflows of the renovated work result in filter and coil face 
velocities and fan speeds that are within the acceptable limits defined by 
equipment manufacturer. 

3. If calculations increase or decrease the air flow rates and water flow rates by 
more than 5 percent, make equipment adjustments to achieve the calculated 
rates. If increase or decrease is 5 percent or less, equipment adjustments are not 
required. 

4. Balance each air outlet. 

3.13 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 
percent. 

2. Air Outlets and Inlets:  Plus or minus 10 percent. 
3. Heating-Water Flow Rate:  Plus or minus 10 percent. 

3.14 REPORTING 

A. Initial Construction-Phase Report: Based on examination of the Contract Documents 
as specified in "Examination" Article, prepare a report on the adequacy of design for 
systems' balancing devices. Recommend changes and additions to systems' balancing 
devices to facilitate proper performance measuring and balancing. Recommend 
changes and additions to HVAC systems and general construction to allow access for 
performance measuring and balancing devices. 

B. Progress Reports: Conduct regular site inspections and prepare progress reports to 
include a list of deficiencies and problems found in systems being tested and balanced. 
Prepare a separate report for each system and each building floor for systems serving 
multiple floors. 

3.15 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into separate 
sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed 
by the certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents: In addition to certified field-report data, include the following: 
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1. Manufacturers' test data. 
2. Field test reports prepared by system and equipment installers. 
3. Other information relative to equipment performance; do not include Shop 

Drawings and product data. 

C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page. 
2. Name and address of the TAB contractor. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the 

report. Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated 

values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch 

diameter. 
f. Inlet vane settings for variable-air-volume systems. 
g. Settings for supply-air, static-pressure controller. 
h. Other system operating conditions that affect performance. 

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. 
Present each system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Water flow rates. 
3. Duct, outlet, and inlet sizes. 
4. Pipe and valve sizes and locations. 



                               
Emergency Dept. Renovations            February 14, 2024 

                                                       Emanuel Medical Center                                     Bid Set 
 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 16 

5. Terminal units. 
6. Balancing stations. 
7. Position of balancing devices. 

E. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a 
grid representing the duct cross-section and record the following: 

1. Report Data: 

a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F. 
d. Duct static pressure in inches wg. 
e. Duct size in inches. 
f. Duct area in sq. ft.. 
g. Indicated air flow rate in cfm. 
h. Indicated velocity in fpm. 
i. Actual air flow rate in cfm. 
j. Actual average velocity in fpm. 
k. Barometric pressure in psig. 

F. Air-Terminal-Device Reports: 

1. Unit Data: 

a. System and air-handling unit identification. 
b. Location and zone. 
c. Apparatus used for test. 
d. Area served. 
e. Make. 
f. Number from system diagram. 
g. Type and model number. 
h. Size. 
i. Effective area in sq. ft.. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 
b. Air velocity in fpm. 
c. Preliminary air flow rate as needed in cfm. 
d. Preliminary velocity as needed in fpm. 
e. Final air flow rate in cfm. 
f. Final velocity in fpm. 
g. Space temperature in deg F. 

G. System-Coil Reports: For reheat coils and water coils of terminal units, include the 
following: 

1. Unit Data: 
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a. System and air-handling-unit identification. 
b. Location and zone. 
c. Room or riser served. 
d. Coil make and size. 
e. Flowmeter type. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 
b. Entering-water temperature in deg F. 
c. Leaving-water temperature in deg F. 
d. Water pressure drop in feet of head or psig. 
e. Entering-air temperature in deg F. 
f. Leaving-air temperature in deg F. 

3.16 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced 
conditions are being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak 
summer and winter conditions, perform additional TAB during near-peak summer and 
winter conditions. 

END OF SECTION 230593 
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SECTION 230713 - DUCT INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply, return, and outdoor air. 

B. Related Sections: 

1. Section "HVAC Piping Insulation." 
2. Section "Metal Ducts" for duct liners. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, water-
vapor permeance thickness, and jackets (both factory- and field-applied if any). 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: For insulation and related materials, as determined by 
testing identical products according to ASTM E 84, by a testing agency acceptable to 
authorities having jurisdiction. Factory label insulation and jacket materials and 
adhesive, mastic, tapes, and cement material containers, with appropriate markings of 
applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use 
temperature. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section  "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with duct Installer for duct insulation application. 
Before preparing ductwork Shop Drawings, establish and maintain clearance 
requirements for installation of insulation and field-applied jackets and finishes and for 
space required for maintenance. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, 
after installing and testing heat tracing. Insulation application may begin on segments 
that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in 
each area of construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and 
Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation 
Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride 
content of less than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 
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F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-
applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; SOFTR All-Service Duct Wrap. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products: Subject to compliance with requirements,  provide one of the following 
: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 
Fuller Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 85-60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

C. FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding 
insulation jacket lap seams and joints. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

http://www.specagent.com/LookUp/?ulid=3063&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825837&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825838&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825839&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825840&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825841&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3070&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825869&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825869&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825870&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825872&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825872&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825873&mf=04&src=wd
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2.3 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 
with MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services. 

1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil 
dry film thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 
3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient 
services. 

1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film 
thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 
3. Solids Content: 60 percent by volume and 66 percent by weight. 

2.4 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with 
insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L 
or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to 
adhere fire-resistant lagging cloths over duct insulation. 

3. Service Temperature Range: 0 to plus 180 deg F. 

2.5 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 
2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: Aluminum. 
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
6. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 
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Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

2.6 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric: Approximately 6 oz./sq. yd. with a thread count of 5 strands 
by 5 strands/sq. in. for covering ducts. 

2.7 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and 
presized a minimum of 8 oz./sq. yd.. 

2.8 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 inch 
thick, 3/4 inch wide. 

B. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed 
for capacitor-discharge welding, 0.106-inch diameter shank, length to suit depth 
of insulation indicated. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, 
fully annealed for capacitor-discharge welding, 0.106-inch diameter shank, length 
to suit depth of insulation indicated with integral 1-1/2-inch galvanized carbon-
steel washer. 

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate 
welded to projecting spindle that is capable of holding insulation, of thickness 
indicated, securely in position indicated when self-locking washer is in place. 
Comply with the following requirements: 

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 
inches square. 

b. Spindle: Copper- or zinc-coated, low-carbon steel, Aluminum, Stainless 
steel, fully annealed, 0.106-inch- diameter shank, length to suit depth of 
insulation indicated. 

c. Adhesive: Recommended by hanger manufacturer. Product with 
demonstrated capability to bond insulation hanger securely to substrates 
indicated without damaging insulation, hangers, and substrates. 
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4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate 
fastened to projecting spindle that is capable of holding insulation, of thickness 
indicated, securely in position indicated when self-locking washer is in place. 
Comply with the following requirements: 

a. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in 
diameter. 

b. Spindle: Nylon, 0.106-inch- diameter shank, length to suit depth of 
insulation indicated, up to 2-1/2 inches. 

c. Adhesive: Recommended by hanger manufacturer. Product with 
demonstrated capability to bond insulation hanger securely to substrates 
indicated without damaging insulation, hangers, and substrates. 

5. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- 
thick, galvanized-steel, aluminum, stainless-steel sheet, with beveled edge sized 
as required to hold insulation securely in place but not less than 1-1/2 inches in 
diameter. 

a. Protect ends with capped self-locking washers incorporating a spring steel 
insert to ensure permanent retention of cap in exposed locations. 

6. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 
0.016-inch- thick nylon sheet, with beveled edge sized as required to hold 
insulation securely in place but not less than 1-1/2 inches in diameter. 

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or 
Monel. 

D. Wire: 0.080-inch nickel-copper alloy, 0.062-inch soft-annealed, stainless steel or 0.062-
inch soft-annealed, galvanized steel. 

2.9 CORNER ANGLES 

A. Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according 
to ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14. 

B. Stainless-Steel Corner Angles: 0.024 inch thick, minimum 1 by 1 inch, stainless steel 
according to ASTM A 167 or ASTM A 240/A 240M, Type 304. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of insulation application. 
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1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials 
that will adversely affect insulation application. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses 
required for each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. 
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket 
in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints 
with adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment to 
structure. Taper and seal ends at attachment to structure with vapor-barrier 
mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound recommended 
by insulation material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 
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K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- wide strips, of same material as 

insulation jacket. Secure strips with adhesive and outward clinching staples along 
both edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to 
receive self-sealing lap. Staple laps with outward clinching staples along edge at 
2 inches o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's 
written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 
nominal thickness. 

M. Finish installation with systems at operating conditions. Repair joint separations and 
cracking due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged 
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and 
seal patches similar to butt joints. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof 

surface and seal with joint sealant. For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor 
insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below 
top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall 

surface and seal with joint sealant. For applications requiring indoor and outdoor 
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insulation, install insulation for outdoor applications tightly joined to indoor 
insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing 
at least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated): Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate 
insulation at fire damper sleeves for fire-rated wall and partition penetrations. Externally 
insulate damper sleeves per the UL listing of the damper. 

1. Comply with requirements in other Sections specifying firestopping and fire-
resistive joint sealers. 

E. Insulation Installation at Floor Penetrations: 

1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire 
damper sleeves and externally insulate damper sleeve per the UL Listing of the 
damper. 

2. Seal penetrations through fire-rated assemblies. Comply with requirements in 
other Sections  specifying penetration firestopping materials. 

3.5 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and 
insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per 
unit area, for 50 percent coverage of duct and plenum surfaces, or as 
recommended in manufacturer’s printed instructions. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions, or as recommended in manufacturer’s printed instructions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides 
of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along 
longitudinal centerline of duct. Space 3 inches maximum from insulation 
end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches 
o.c. each way, and 3 inches maximum from insulation joints. Install 
additional pins to hold insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 

d. Do not over compress insulation during installation. 
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e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend 

parallel with insulation surface. Cover exposed pins and washers with tape 
matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier. Create a facing lap for longitudinal seams 
and end joints with insulation by removing 2 inches from one edge and one end 
of insulation segment. Secure laps to adjacent insulation section with 1/2-inch 
outward-clinching staples, 1 inch o.c. Install vapor barrier consisting of factory- or 
field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, 
and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain 
vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 
18-foot intervals. Vapor stops shall consist of vapor-barrier mastic applied 
in a Z-shaped pattern over insulation face, along butt end of insulation, and 
over the surface. Cover insulation face and surface to be insulated a width 
equal to two times the insulation thickness, but not less than 3 inches. 

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end 
joints. At end joints, secure with steel bands spaced a maximum of 18 inches o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation 
section for each surface. Install insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation 
surface with 6-inch- wide strips of same material used to insulate duct. Secure on 
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c. 

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and 
insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per 
unit area, for 50 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides 
of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along 
longitudinal centerline of duct. Space 3 inches maximum from insulation 
end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches 
o.c. each way, and 3 inches maximum from insulation joints. Install 
additional pins to hold insulation tightly against surface at cross bracing. 
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c. Pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 

d. Do not overcompress insulation during installation. 
e. Cut excess portion of pins extending beyond speed washers or bend 

parallel with insulation surface. Cover exposed pins and washers with tape 
matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier. Create a facing lap for longitudinal seams 
and end joints with insulation by removing 2 inches from one edge and one end 
of insulation segment. Secure laps to adjacent insulation section with 1/2-inch 
outward-clinching staples, 1 inch o.c. Install vapor barrier consisting of factory- or 
field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, 
and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain 
vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 
18-foot intervals. Vapor stops shall consist of vapor-barrier mastic applied 
in a Z-shaped pattern over insulation face, along butt end of insulation, and 
over the surface. Cover insulation face and surface to be insulated a width 
equal to two times the insulation thickness, but not less than 3 inches. 

5. Install insulation on rectangular duct elbows and transitions with a full insulation 
section for each surface. Groove and score insulation to fit as closely as possible 
to outside and inside radius of elbows. Install insulation on round and flat-oval 
duct elbows with individually mitered gores cut to fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation 
surface with 6-inch- wide strips of same material used to insulate duct. Secure on 
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c. 

3.6 FINISHES 

A. Insulation with Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 
system identified below and as specified in Section "Exterior Painting" and 
Section "Interior Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket 
material and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 
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3.7 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied 
jacket and insulation in layers in reverse order of their installation. Extent of 
inspection shall be limited to one location for each duct system defined in the 
"Duct Insulation Schedule, General" Article. 

D. All insulation applications will be considered defective Work if sample inspection 
reveals noncompliance with requirements. 

3.8 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed: supply, return, and outdoor air, including lined duct. 
2. Above ceiling surfaces of all air devices. 

B. Items Not Insulated: 

1. Factory-insulated flexible ducts. 
2. Factory-insulated plenums and casings. 
3. Flexible connectors. 
4. Vibration-control devices. 
5. Factory-insulated access panels and doors. 
6. Transfer ducts. 
7. Exhaust duct serving toilets, janitors closets, and electrical rooms. 
8. Exposed in occupied spaces: double wall spiral duct. 
9. Exposed in occupied spaces: lined duct. 

3.9 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. All indoor insulation shall have a minimum R-value = 6.0. 

B. Concealed, rectangular, supply-air duct, outdoor air duct and return air duct insulation 
shall be the following: 

1. Mineral-Fiber Blanket: 2 inches thick and 0.75-lb/cu. ft. nominal density. 
1 ½ thick and 0.75-lb/cu. ft. nominal density may be used for lined duct. 

2. Seal all joints and penetrations in jacket with woven glass-fiber fabric and mastic. 
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C. Concealed, supply-air plenum, return air plenum, and outdoor air plenum insulation 
shall be the following: 

1. Mineral-Fiber Blanket: 2 inches thick and 0.75-lb/cu. ft. nominal density.  1 ½ 
thick and 0.75-lb/cu. ft. nominal density may be used for lined duct. 

2. Seal all joints and penetrations in jacket with woven glass-fiber fabric and mastic. 

END OF SECTION 230713 
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SECTION 230719 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following HVAC piping systems: 

1. Heating hot-water piping, indoors. 

B. Related Sections: 

1. Section "Duct Insulation." 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, water-
vapor permeance thickness, and jackets (both factory and field applied if any). 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: For insulation and related materials, as determined by 
testing identical products according to ASTM E 84, by a testing and inspecting agency 
acceptable to authorities having jurisdiction. Factory label insulation and jacket 
materials and adhesive, mastic, tapes, and cement material containers, with 
appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use 
temperature. 
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1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation 
application. Before preparing piping Shop Drawings, establish and maintain clearance 
requirements for installation of insulation and field-applied jackets and finishes and for 
space required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, 
after installing and testing heat tracing. Insulation application may begin on segments 
that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in 
each area of construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping 
Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and 
"Outdoor, Underground Piping Insulation Schedule" articles for where insulating 
materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride 
content of less than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. 
Comply with ASTM C 534, Type I for tubular materials. 

1. Products: Subject to compliance with requirements, provide one of the following 

http://www.specagent.com/LookUp/?ulid=3197&mf=04&src=wd
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a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 

G. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type   III with factory-
applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; SOFTR All-Service Duct Wrap. 

 

H. Mineral-Fiber, Preformed Pipe Insulation: 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Fibrex Insulations Inc.; Coreplus 1200. 
b. Johns Manville; Micro-Lok. 
c. Knauf Insulation; 1000-Degree Pipe Insulation. 
d. Manson Insulation Inc.; Alley-K. 
e. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 deg F Materials: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ. 
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 
Article. 

3. Type II, 1200 deg F Materials: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 547, Type II, Grade A, with factory-
applied ASJ. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

I. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Semirigid board material with factory-applied ASJ complying with 
ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to 
ASTM C 612, Type IB. Nominal density is 2.5 lb/cu. ft. or more. Thermal conductivity 
(k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x deg F or less. Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; CrimpWrap. 
b. Johns Manville; MicroFlex. 
c. Knauf Insulation; Pipe and Tank Insulation. 

http://www.specagent.com/LookUp/?uid=123456825960&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825961&mf=04&src=wd
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http://www.specagent.com/LookUp/?uid=123456825963&mf=04&src=wd
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http://www.specagent.com/LookUp/?uid=123456825965&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825966&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825967&mf=04&src=wd
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d. Manson Insulation Inc.; AK Flex. 
e. Owens Corning; Fiberglas Pipe and Tank Insulation. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C 196. 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 
ASTM C 449. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type II, Class I. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. For indoor applications, adhesive shall have a VOC content of 80 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, 
Class 2, Grade A for bonding insulation jacket lap seams and joints. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

E. PVC Jacket Adhesive: Compatible with PVC jacket. 

http://www.specagent.com/LookUp/?uid=123456825978&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825979&mf=04&src=wd
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1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 
with MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services. 

1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil 
dry film thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 
3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient 
services. 

1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film 
thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 
3. Solids Content: 60 percent by volume and 66 percent by weight. 

2.5 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with 
insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L 
or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to 
adhere fire-resistant lagging cloths over pipe insulation. 

3. Service Temperature Range: 0 to plus 180 deg F. 

2.6 SEALANTS 

A. Joint Sealants: 
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1. Joint Sealants for Cellular-Glass, and Polyisocyanurate Products: Subject to 
compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 
Fuller Company; CP-76. 

b.  - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 30-45. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Pittsburgh Corning Corporation; Pittseal 444. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Permanently flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 100 to plus 300 deg F. 
5. Color: White or gray. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

B. FSK and Metal Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 
2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: Aluminum. 
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
6. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 
2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: White. 
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
6. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

http://www.specagent.com/LookUp/?ulid=3222&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826966&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826968&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826969&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826970&mf=04&src=wd
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2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. 
When factory-applied jackets are indicated, comply with the following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II. 

2.8 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric: Approximately 2 oz./sq. yd. with a thread count of 10 
strands by 10 strands/sq. in. for covering pipe and pipe fittings. 

B. Woven Polyester Fabric: Approximately 1 oz./sq. yd. with a thread count of 10 strands 
by 10 strands/sq. in., in a Leno weave, for pipe. 

2.9 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and 
presized a minimum of 8 oz./sq. yd.. 

2.10 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise 
indicated. 

B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and 
forming. Thickness is indicated in field-applied jacket schedules. 

1. Adhesive: As recommended by jacket material manufacturer. 
2. Color: White 
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field 

fabricate. 

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, 
flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical 
joints, and P-trap and supply covers for lavatories. 

C. Metal Jacket: 

1. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, 
Temper H-14. 



                               
Emergency Dept. Renovations            February 14, 2024 

                                                       Emanuel Medical Center                                     Bid Set 
 

HVAC PIPING INSULATION 230719 - 8 

a. Sheet and roll stock ready for shop or field sizing. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications: 1-mil- thick, heat-bonded 

polyethylene and kraft paper 
d. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded 

polyethylene and kraft paper. 
e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers are 

not available. 

2.11 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 inch 
thick, 3/4 inch wide. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or 
Monel. 

C. Wire: 0.080-inch nickel-copper alloy, 0.062-inch soft-annealed, stainless steel, or 
0.062-inch soft-annealed, galvanized steel. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 
3. Proceed with installation only after unsatisfactory conditions have been 

corrected. 
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3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials 
that will adversely affect insulation application. 

B. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, 
apply a corrosion coating to insulated surfaces as follows: 

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick 
and an epoxy finish 5 mils thick if operating in a temperature range between 140 
and 300 deg F. Consult coating manufacturer for appropriate coating materials 
and application methods for operating temperature range. 

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 
and 300 deg F with an epoxy coating. Consult coating manufacturer for 
appropriate coating materials and application methods for operating temperature 
range. 

C. Coordinate insulation installation with the trade installing heat tracing. Comply with 
requirements for heat tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in 
contact with stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of piping including fittings, valves, and 
specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 
required for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. 
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket 
in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 
specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints 
with adhesive recommended by insulation material manufacturer. 
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I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment to 
structure. Taper and seal ends at attachment to structure with vapor-barrier 
mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound recommended 
by insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install 
shields over jacket, arranged to protect jacket from tear or puncture by hanger, 
support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- wide strips, of same material as 

insulation jacket. Secure strips with adhesive and outward clinching staples along 
both edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-
sealing lap. Staple laps with outward clinching staples along edge at 2 inches 
o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's 
written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 
nominal thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations and 
cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged 
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and 
seal patches similar to butt joints. 

P. For above-ambient services, do not install insulation to the following: 



                               
Emergency Dept. Renovations            February 14, 2024 

                                                       Emanuel Medical Center                                     Bid Set 
 

HVAC PIPING INSULATION 230719 - 11 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 
7. Flexible Connectors 

3.4 PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated): Install insulation continuously through walls and partitions. 

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section "Penetration Firestopping" for firestopping 
and fire-resistive joint sealers. 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where 
more specific requirements are specified in various pipe insulation material installation 
articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other 
specialties with continuous thermal and vapor-retarder integrity unless otherwise 
indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made 
from same material and density as adjacent pipe insulation. Each piece shall be 
butted tightly against adjoining piece and bonded with adhesive. Fill joints, 
seams, voids, and irregular surfaces with insulating cement finished to a smooth, 
hard, and uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of 
same material and thickness as used for adjacent pipe. Cut sectional pipe 
insulation to fit. Butt each section closely to the next and hold in place with tie 
wire. Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe. Overlap 
adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. For valves, insulate up to 
and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, 
seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe. Overlap 
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adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. Fill joints, seams, and 
irregular surfaces with insulating cement. Insulate strainers so strainer basket 
flange or plug can be easily removed and replaced without damaging the 
insulation and jacket. Provide a removable reusable insulation cover. For below-
ambient services, provide a design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe 
insulation. Overlap adjoining pipe insulation by not less than two times the 
thickness of pipe insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat 
with a mastic. Install vapor-barrier mastic for below-ambient services and a 
breather mastic for above-ambient services. Reinforce the mastic with fabric-
reinforcing mesh. Trowel the mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible 
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, 
valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC 
covers to adjoining insulation facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union." 
Match size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure 
temperature taps, test connections, flow meters, sensors, switches, and transmitters on 
insulated pipes. Shape insulation at these connections by tapering it to and around the 
connection with insulating cement and finish with finishing cement, mastic, and flashing 
sealant. 

D. Install removable insulation covers at locations indicated. Installation shall conform to 
the following: 

1. Make removable flange and union insulation from sectional pipe insulation of 
same thickness as that on adjoining pipe. Install same insulation jacket as 
adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend 
insulation from flanges or union long at least two times the insulation thickness 
over adjacent pipe insulation on each side of flange or union. Secure flange 
cover in place with stainless-steel or aluminum bands. Select band material 
compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, 
except divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting 
of mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its 
attached insulation, to flanges with tie wire. Extend insulation at least 2 inches 
over adjacent pipe insulation on each side of valve. Fill space between flange or 
union cover and pipe insulation with insulating cement. Finish cover assembly 
with insulating cement applied in two coats. After first coat is dry, apply and 
trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket. 
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3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of sheet 
insulation of same thickness as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation 
when available. 

2. When preformed valve covers are not available, install cut sections of pipe and 
sheet insulation to valve body. Arrange insulation to permit access to packing 
and to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of 
air to surface being insulated. 

3.7 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and 
tighten bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 
protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure 
laps with outward-clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not 
staple longitudinal tabs. Instead, secure tabs with additional adhesive as 
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recommended by insulation material manufacturer and seal with vapor-barrier 
mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with mineral-fiber blanket 
insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap 
seams at least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe 
insulation when available. 

2. When preformed insulation elbows and fittings are not available, install mitered 
sections of pipe insulation, to a thickness equal to adjoining pipe insulation. 
Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe 
insulation when available. 

2. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation 
without disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.8 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or 
insulation with factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and 
end joints; for horizontal applications. Seal with manufacturer's recommended 
adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap 
and the finish bead along seam and joint edge. 
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C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and 
end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with 
weatherproof sealant recommended by insulation manufacturer. Secure jacket with 
stainless-steel bands 12 inches o.c. and at end joints. 

3.9 FINISHES 

A. Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket 
with paint system identified below and as specified in Section "Exterior Painting" and 
Section "Interior Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket 
material and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats 
of insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.10 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are 
identified for each piping system and pipe size range. If more than one material is listed 
for a piping system, selection from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the 
following: 

1. Condensate Drainage piping located in crawl spaces or outdoors. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.11 INDOOR PIPING INSULATION SCHEDULE 

A. Heating-Hot-Water Supply and Return, 200 Deg F and Below:  

1. NPS 1 and Smaller: Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe, Type I:  1 inch thick. 

2. NPS 1 1/4 and Larger: Insulation shall be the following: 
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a. Mineral-Fiber, Preformed Pipe, Type I:  1-1/2 inches thick. 

END OF SECTION 230719 
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SECTION 230900 - INSTRUMENTATION AND CONTROL FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, apply to this Section. 

1.2 SUMMARY 

A. This Section includes control equipment for HVAC systems and components, including control 
components for terminal heating and cooling units not supplied with factory-wired controls. 

B. Related Sections include the following: 

1. Section "Meters and Gages for HVAC Piping" for measuring equipment that relates to 
this Section. 

2. Section "Sequence of Operations for HVAC Controls" for requirements that relate to this 
Section. 

1.3 DESCRIPTION: 

A. General: The control system shall consist of a high-speed, peer-to-peer network of DDC 
controllers, a control system server, and a web-based operator interface. 

B. System software shall be based on a server/thin client architecture, designed around the open 
standards of web technology. The control system server shall be accessed using a Web browser 
over the control system network, the owner's local area network, and (at the owner's discretion) 
over the Internet. 

C. The intent of the thin-client architecture is to provide operators complete access to the control 
system via a Web browser. All systems in this section must tie into the Web Access server. No 
annual licensing fees should apply and the product at the end of the construction period will be 
owned by the Warren County School District. The web browser shall be used to access 
graphics, point displays, and trends, configure trends, configure points and controllers, or to 
download programming into the controllers. Control system should support several web-based 
browsers, including Google, Chrome, Mozilla Firefox and Apple Safari. 

D. System shall use the BACnet protocol for communication to the operator workstation or web 
server and for communication between control modules. I/O points, schedules, setpoints, trends 
and alarms shall be BACnet objects. 

E. Connect to Hospital’s existing Johnson Controls Web Browser and Workstation. 
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1.4 DEFINITIONS 

A. DDC: Direct digital control. 

B. I/O: Input/output. 

C. BACnet Interoperability Building Blocks (BIBB):  A BIBB defines a small portion of BACnet 
functionality that is needed to perform a particular task. BIBBS are combined to build the 
BACnet functional requirements for a device in a specification. 

D. BACnet/BACnet Standard:  BACnet communication requirements as defined by the latest 
version of ASHRAE/ANSI 135 and approved addenda. 

E. LonWorks: A control network technology platform for designing and implementing 
interoperable control devices and networks. 

F. Control Systems Server:  A computer(s) that maintain(s) the systems configuration and 
programming database. 

G. Controller:  Intelligent stand-alone control device. Controller is a generic reference to building 
controllers, custom application controllers, and application specific controllers. 

H. Gateway:  Bi-directional protocol translator connecting control systems that use different 
communication protocols. 

I. Local Area Network:  Computer or control system communications network limited to local 
building or campus. 

J. Point to Point:  Serial communication as defined in the BACnet standard. 

K. Primary Controlling LAN:  High speed, peer-to-peer controller LAN connecting BCs and 
optionally AACs and ASCs. Refer to System Architecture below. 

L. Protocol Implementation Conformance Statement:  A written document that identifies the 
particular options specified by BACnet that are implemented in a device. 

M. Router:  A device that connects two or more networks at the network layer. 

N. Wiring:  Raceway, fittings, wire, boxes and related items. 

O. MS/TP: Master slave/token passing.  Data link protocol as defined by the BACnet standard. 

P. PC: Personal computer. 

Q. PID: Proportional plus integral plus derivative. 

R. RTD: Resistance temperature detector. 
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1.5 ACTION SUBMITTALS 

A. Product Data: Include manufacturer's technical literature for each control device. Indicate 
dimensions, capacities, performance characteristics, electrical characteristics, finishes for 
materials, and installation and startup instructions for each type of product indicated. 

1. DDC System Hardware: Bill of materials of equipment indicating quantity, manufacturer, 
and model number. Include technical data for operator workstation equipment, interface 
equipment, control units, transducers/transmitters, sensors, actuators, valves, 
relays/switches, control panels, and operator interface equipment. 

2. Control System Software: Include technical data for operating system software, operator 
interface, color graphics, and other third-party applications. 

3. Controlled Systems: Instrumentation list with element name, type of device, 
manufacturer, model number, and product data. Include written description of sequence 
of operation including schematic diagram. 

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

1. Bill of materials of equipment indicating quantity, manufacturer, and model number. 
2. Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and control 

devices. 
3. Wiring Diagrams: Power, signal, and control wiring. 
4. Details of control panel faces, including controls, instruments, and labeling. 
5. Written description of sequence of operation. 
6. Schedule of dampers including size, leakage, and flow characteristics. 
7. Schedule of valves including flow characteristics. 
8. DDC System Hardware: 

a. Wiring diagrams for control units with termination numbers. 
b. Schematic diagrams and floor plans for field sensors and control hardware. 
c. Schematic diagrams for control, communication, and power wiring, showing trunk 

data conductors and wiring between operator workstation and control unit 
locations. 

9. Control System Software: List of color graphics indicating monitored systems, data 
(connected and calculated) point addresses, output schedule, and operator notations. 

10. Controlled Systems: 

a. Schematic diagrams of each controlled system with control points labeled and 
control elements graphically shown, with wiring. 

b. Scaled drawings showing mounting, routing, and wiring of elements including 
bases and special construction. 

c. Written description of sequence of operation including schematic diagram. 
d. Points list. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Data Communications Protocol Certificates: Certify that each proposed DDC system 
component complies with ASHRAE 135. 

B. Data Communications Protocol Certificates: Certify that each proposed DDC system 
component complies with LonWorks. 

C. Qualification Data: For Installer and manufacturer. 

D. Software Upgrade Kit: For Owner to use in modifying software to suit future systems revisions 
or monitoring and control revisions. 

E. Field quality-control test reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For HVAC instrumentation and control system to include in 
emergency, operation, and maintenance manuals. In addition to items specified in Section  
"Operation and Maintenance Data," include the following: 
1. Project Record Drawings. As-built versions of submittal shop drawings provided as 

AutoCAD 2006 (or newer) compatible files on magnetic or optical media (file format: 
.DWG, .DXF, .VSD, or comparable). 

2. Operation and Maintenance (O&M) Manual. 
3. As-built versions of submittal product data. 
4. Names, addresses, and telephone numbers of installing contractors and service 

representatives for equipment and control systems. 
5. Operator’s manual with procedures for operating control systems: logging on and off, 

handling alarms, producing point reports, trending data, overriding computer control, and 
changing setpoints and variables. 

6. Programming manual or set of manuals with description of programming language and 
syntax, of statements for algorithms and calculations used, of point database creation and 
modification, of program creation and modification, and of editor use. 

7. Engineering, installation, and maintenance manual or set of manuals that explains how to 
design and install new points, panels, and other hardware; how to perform preventive 
maintenance and calibration; how to debug hardware problems; and how to repair or 
replace hardware. 

8. Documentation of programs created using custom programming language including 
setpoints, tuning parameters, and object database. Electronic copies of programs shall 
meet this requirement if control logic, setpoints, tuning parameters, and objects can be 
viewed using furnished programming tools. 

9. Graphic files, programs, and database on magnetic or optical media. 
10. List of recommended spare parts with part numbers and suppliers. 
11. Complete original-issue documentation, installation, and maintenance information for 

furnished third-party hardware including computer equipment and sensors. 
12. Complete original-issue copies of furnished software, including operating systems, 

custom programming language, operator workstation or web server software, and 
graphics software. 

13. Licenses, guarantees, and warranty documents for equipment and systems. 
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14. Recommended preventive maintenance procedures for system components, including 
schedule of tasks such as inspection, cleaning, and calibration; time between tasks; and 
task descriptions. 

B. Software and Firmware Operational Documentation: Include the following: 

1. Software operating and upgrade manuals. 
2. Program Software Backup: On a magnetic media or compact disc, complete with data 

files. 
3. Device address list. 
4. Printout of software application and graphic screens. 
5. Software license required by and installed for DDC workstations and control systems. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: Automatic control system manufacturer's authorized representative who 
is trained and approved for installation of system components required for this Project. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Manufacturer Qualifications: Engage a firm experienced in manufacturing control systems 
similar to those indicated for this Project and that have a record of successful in-service 
performance. 

D. Comply with ASHRAE 135 for DDC system components. 

1.9 WARRANTY 

A. Warrant labor and materials for specified control system free from defects for a period as 
required in Division 1. Control system failures during warranty period shall be adjusted, 
repaired, or replaced at no additional cost or reduction in service to Owner. Respond during 
normal business hours within 24 hours of Owner’s warranty service request. 

B. Work shall have a single warranty date, even if Owner receives beneficial use due to early 
system start-up. If specified work is split into multiple contracts or a multi-phase contract, each 
contract or phase shall have a separate warranty start date and period. 

C. If the engineer determines that equipment and systems operate satisfactorily at the end of final 
start-up, testing, and commissioning phase, the engineer will certify in writing that control 
system operation has been tested and accepted in accordance with the terms of this 
specification. Date of acceptance shall begin warranty period. 

D. Provide updates to operator workstation or web server software, project-specific software, 
graphic software, database software, and firmware that resolve the contractor-identified 
software deficiencies at no charge during warranty period. If available, Owner can purchase in-
warranty service agreement to receive upgrades for functional enhancements associated with 
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above-mentioned items. Do not install updates or upgrades without Owner’s written 
authorization. 

E. Exception: Contractor shall not be required to warrant reused devices except those that have 
been rebuilt or repaired. Installation labor and materials shall be warranted. Demonstrate 
operable condition of reused devices at time of Engineer’s acceptance. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Factory-Mounted Components: Where control devices specified in this Section are indicated to 
be factory mounted equipment, arrange for shipping of control devices to equipment 
manufacturer. 

B. System Software: Update to latest version of software at Project completion. 

1.11 PROTECTION 

A. The contractor shall protect all work and material from damage by his/her work or employees 
and shall be liable for all damage thus caused. 

B. The contractor shall be responsible for his/her work and equipment until finally inspected, 
tested, and accepted. The contractor shall protect any material that is not immediately installed. 
The contractor shall close all open ends of work with temporary covers or plugs during storage 
and construction to prevent entry of foreign objects. 

1.12 COORDINATION 

A. Coordinate location of thermostats, humidistats, and other exposed control sensors with plans 
and room details before installation. 

B. Coordinate equipment with Section  "Addressable-Fixture Lighting Controls" and Section  
"Relay-Based Lighting Controls" to achieve compatibility with equipment that interfaces with 
that system. 

C. Coordinate equipment with Section  "Digital, Addressable Fire-Alarm System" and Section  
"Zoned (DC Loop) Fire-Alarm System" to achieve compatibility with equipment that interfaces 
with that system. 

D. Coordinate supply of conditioned electrical branch circuits for control units and operator 
workstation. 

E. Coordinate equipment with Section  "Electrical Power Monitoring and Control" to achieve 
compatibility of communication interfaces. 

F. Coordinate equipment with Section  "Panelboards" to achieve compatibility with starter coils 
and annunciation devices. 



 
 
 

INSTRUMENTATION AND CONTROL FOR HVAC 230900 - 7 

G. Coordinate equipment with Section  "Motor-Control Centers" to achieve compatibility with 
motor starters and annunciation devices. 

H. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, 
reinforcement, and formwork requirements are specified in Section  "Cast-in-Place Concrete." 

I. Where the mechanical work will be installed in close proximity to, or will interfere with, work 
of other trades, the contractor shall assist in working out space conditions to make a satisfactory 
adjustment. If the contractor installs his/her work before coordinating with other trades, so as to 
cause any interference with work of other trades, the contractor shall make the necessary 
changes in his/her work to correct the condition without extra charge. 

J. Coordinate and schedule work with other work in the same area and with work dependent upon 
other work to facilitate mutual progress. 

K. Each supplier of a controls product is responsible for the configuration, programming, start up, 
and testing of that product to meet the specification section “sequences of operation”. 

L. The contractor shall coordinate and resolve any incompatibility issues that arise between control 
products provided under this section and those provided under other sections or divisions of this 
specification. 

M. The contractor is responsible for providing all controls described in the contract documents 
regardless of where within the contract documents these controls are described. 

N. The contractor is responsible for the interface of control products provided by multiple suppliers 
regardless of where this interface is described within the contract documents. 

PART 2 - PRODUCTS 

2.1 CONTROL SYSTEM 

A. Manufacturers: 

1. Johnson Controls, Inc.; Controls Group. 

B. Existing control system vendor is Johnson Controls.  

C. The Contractor shall use only operator workstation software, controller software, custom 
application programming language, and controllers from the corresponding manufacturer and 
product line unless Owner approves use of multiple manufacturers. 

D. Other products specified herein (such as sensors, valves, dampers, and actuators) need not be 
manufactured by the above manufacturers. 

http://www.specagent.com/LookUp/?ulid=3262&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824779&mf=04&src=wd
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2.2 SYSTEM PERFORMANCE 

A. Performance Standards. System shall conform to the following minimum standards over 
network connections. Systems shall be tested using manufacturer’s recommended hardware and 
software for operator workstation (server and browser for web-based systems). 

a. Graphic Display. A graphic with 20 dynamic points shall display with current data 
within 10 sec. 

b. Graphic Refresh. A graphic with 20 dynamic points shall update with current data 
within 8 sec.and shall automatically refresh every 15 sec. 

c. Configuration and Tuning Screens. Screens used for configuring, calibrating, or 
tuning points, PID loops, and similar control logic shall automatically refresh 
within 6 sec. 

d. Object Command. Devices shall react to command of a binary object within 2 sec. 
Devices shall begin reacting to command of an analog object within 2 sec. 

e. Alarm Response Time. An object that goes into alarm shall be annunciated at the 
workstation within 45 sec. 

f. Program Execution Frequency. Custom and standard applications shall be capable 
of running as often as once every 5 sec. Select execution times consistent with the 
mechanical process under control. 

g. Performance. Programmable controllers shall be able to completely execute DDC 
PID control loops at a frequency adjustable down to once per sec. Select execution 
times consistent with the mechanical process under control. 

h. Multiple Alarm Annunciation. Each workstation on the network shall receive 
alarms within 5 sec of other workstations. 

i. Reporting Accuracy. System shall report values with minimum end-to-end 
accuracy listed below: 
1) Water Temperature: Plus or minus 1 deg F. 
2) Water Flow: Plus or minus 2 percent of full scale. 
3) Water Pressure: Plus or minus 2 percent of full scale. 
4) Space Temperature: Plus or minus 1 deg F. 
5) Ducted Air Temperature: Plus or minus 1 deg F. 
6) Outside Air Temperature: Plus or minus 2 deg F. 
7) Dew Point Temperature: Plus or minus 3 deg F. 
8) Temperature Differential: Plus or minus 0.25 deg F. 
9) Relative Humidity: Plus or minus 5 percent. 
10) Airflow (Pressurized Spaces): Plus or minus 3 percent of full scale. 
11) Airflow (Measuring Stations): Plus or minus 5 percent of full scale. 
12) Airflow (Terminal): Plus or minus 10 percent of full scale. 
13) Air Pressure (Space): Plus or minus 0.01-inch wg. 
14) Air Pressure (Ducts): Plus or minus 0.1-inch wg. 
15) Carbon Monoxide: Plus or minus 5 percent of reading. 
16) Carbon Dioxide: Plus or minus 50 ppm. 
17) Electrical: Plus or minus 1 percent of reading. 

2.3 COMMUNICATION 

A. Control products, communication media, connectors, repeaters, hubs, and routers shall comprise 
a BACnet internetwork. Controller and operator interface communication shall conform to 
ANSI/ASHRAE Standard 135, BACnet. 
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B. Install new wiring and network devices as required to provide a complete and workable control 
network. 

C. Use existing Ethernet backbone for network segments marked "existing" on project drawings. 

D. Each controller shall have a communication port for temporary connection to a laptop computer 
or other operator interface. Connection shall support memory downloads and other 
commissioning and troubleshooting operations. 

E. Internetwork operator interface and value passing shall be transparent to internetwork 
architecture. 

F. An operator interface connected to a controller shall allow the operator to interface with each 
internetwork controller as if directly connected. Controller information such as data, status, and 
control algorithms shall be viewable and editable from each internetwork controller. 

G. Internetwork operator interface and value passing shall be transparent to internetwork 
architecture.  An operator interface connected to a controller shall allow the operator to 
interface with each internetwork controller as if directly connected. Controller information such 
as data, status, and control algorithms shall be viewable and editable from each internetwork 
controller.  Inputs, outputs, and control variables used to integrate control strategies across 
multiple controllers shall be readable by each controller on the internetwork.  Program and test 
all cross-controller links required to execute control strategies specified herein.  An authorized 
operator shall be able to edit cross-controller links by typing a standard object address or by 
using a point-and-click interface. 

2.4 CONTROLLER SOFTWARE 

A. Furnish the following applications for building and energy management. All software 
application shall reside and operate in the system controllers. Applications shall be editable 
through operator workstation, web browser interface, or engineering workstation. 

B. Scheduling. Provide the capability to execute control functions according to a user created or 
edited schedule. Each schedule shall provide the following schedule options as a minimum: 

1. Weekly Schedule. Provide separate schedules for each day of the week. Each schedule 
shall be able to include up to 5 occupied periods (5 start-stop pairs or 10 events). 

2. Exception Schedules. Provide the ability for the operator to designate any day of the year 
as an exception schedule. Exception schedules may be defined up to a year in advance. 
Once an exception schedule has executed, the system shall discard and replace the 
exception schedule with the standard schedule for that day of the week. 

3. Holiday Schedules. Provide the capability for the operator to define up to 24 special or 
holiday schedules. These schedules will be repeated each year. The operator shall be able 
to define the length of each holiday period. 

C. System Coordination. Operator shall be able to group related equipment based on function and 
location and to use these groups for scheduling and other applications. 
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D. Binary Alarms. Each binary object shall have the capability to be configured to alarm based on 
the operator-specified state. Provide the capability to automatically and manually disable 
alarming. 

E. Analog Alarms. Each analog object shall have both high and low alarm limits. The operator 
shall be able to enable or disable these alarms. 

F. Alarm Reporting. The operator shall be able to determine the action to be taken in the event of 
an alarm. An alarm shall be able to start programs, print, be logged in the event log, generate 
custom messages, and display on graphics. 

G. Remote Communication. System shall automatically contact operator workstation or server on 
receipt of critical alarms. If no network connection is available, system shall use a modem 
connection. 

H. Maintenance Management. The system shall be capable of generating maintenance alarms when 
equipment exceeds adjustable runtime, equipment starts, or performance limits. Configure and 
enable maintenance alarms as specified in Section “Sequences of Operation”. 

I. PID Control. System shall provide direct- and reverse-acting PID (proportional-integral-
derivative) algorithms. Each algorithm shall have anti-windup and selectable controlled 
variable, setpoint, and PID gains. Each algorithm shall calculate a time-varying analog value 
that can be used to position an output or to stage a series of outputs. The calculation interval, 
PID gains, and other tuning parameters shall be adjustable by a user with the correct security 
level. 

J. Staggered Start. System shall stagger controlled equipment restart after power outage. Operator 
shall be able to adjust equipment restart order and time delay between equipment restarts. 

K. Anti-Short Cycling. All binary output objects shall be protected from short cycling by means of 
adjustable minimum on-time and off-time settings. 

L. On and Off Control with Differential. Provide an algorithm that allows a binary output to be 
cycled based on a controlled variable and a setpoint. The algorithm shall be direct-acting or 
reverse-acting. 

M. Runtime Totalization. Provide software to totalize runtime for each binary input and output. 
Operator shall be able to enable runtime alarm based on exceeded adjustable runtime limit. 
Configure and enable runtime totalization and alarms as specified in Section “Sequence of 
Operations”. 

2.5 OPERATOR INTERFACE 

A. Operator Interface. Web server shall reside on high-speed network with building controllers. 
Each standard browser connected to server shall be able to access all system information. 

B. Communication:  Web server or workstation and controllers shall communicate using BACnet 
protocol. Web server or workstation and control network backbone shall communicate using 
ISO 8802-3 (Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing as 
specified in ANSI/ASHRAE 135, BACnet Annex J. 
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1. System Diagnostics:  The system shall automatically monitor the operation of all building 
management panels and controllers. The failure of any device shall be annunciated to the 
operator. 

2. Alarm Processing:  System input and status objects shall be configurable to alarm on 
departing from and on returning to normal state. Operator shall be able to enable or 
disable each alarm and to configure alarm limits, alarm limit differentials, alarm states, 
and alarm reactions for each system object. Configure and enable alarm points as 
specified in Section 23 09 93 (Sequences of Operation). Alarms shall be BACnet alarm 
objects and shall use BACnet alarm services. 

3. Alarm Messages:  Alarm messages shall use the English language descriptor for the 
object in alarm in such a way that the operator will be able to recognize the source, 
location, and nature of the alarm without relying on acronyms. 

4. Alarm Reactions:  Operator shall be able to configure (by object) what, if any actions are 
to be taken during an alarm. As a minimum, the workstation or web server shall be able 
to log, print, start programs, display messages, send e-mail, send page, and audibly 
annunciate. 

5. Alarm and Event Log:  Operators shall be able to view all system alarms and changes of 
state from any location in the system. Events shall be listed chronologically. An operator 
with the proper security level may acknowledge and delete alarms and archive closed 
alarms to the workstation or web server hard disk. 

6. Trend Logs:  The operator shall be able to configure trend sample or change of value 
(COV) interval, start time, and stop time for each system data object and shall be able to 
retrieve data for use in spreadsheets and standard database programs. Controller shall 
sample and store trend data and shall be able to archive data to the hard disk. Configure 
trends as specified in Section 23 09 93 (Sequences of Operation). Trends shall be 
BACnet trend objects. 

7. Object and Property Status and Control:  Provide a method for the operator to view, and 
edit if applicable, the status of any object or property in the system. The status shall be 
available by menu, on graphics, or through custom programs. 

8. Reports and Logs:  Operator shall be able to select, to modify, to create, and to print 
reports and logs. Operator shall be able to store report data in a format accessible by 
standard spreadsheet and word processing programs. 

9. Standard Reports:  Furnish the following standard system reports: 
a. Objects:  System objects and current values filtered by object type, by status (in 

alarm, locked, normal), by equipment, by geographic location, or by combination 
of filter criteria. 

b. Alarm Summary:  Current alarms and closed alarms. System shall retain closed 
alarms for an adjustable period. 

c. Logs: System shall log the following to a database or text file and shall retain data 
for an adjustable period: 
1) Alarm History. 
2) Trend Data. Operator shall be able to select trends to be logged. 
3) Operator Activity. At a minimum, system shall log operator log in and log 

out, control parameter changes, schedule changes, and alarm 
acknowledgment and deletion. System shall date and time stamp logged 
activity. 

4) Operator Activity. At a minimum, system shall log operator log in and log 
out, control parameter changes, schedule changes, and alarm 
acknowledgment and deletion. System shall date and time stamp logged 
activity. 
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2.6 CONTROLLERS 

A. BACnet: 
1. Building Controllers (BCs):  Each BC shall conform to BACnet Building Controller (B-

BC) device profie as specified in ANSI/ASHRAE 135, BACnet Annex L, and shall be 
listed as a certified B-BC in the BACnet Testing Laboratories (BTL) Product Listing. 

2. Advanced Application Controllers (AACs):  Each AAC shall conform to BACnet 
Advanced Application Controller (B-AAC) device profile as specified in 
ANSI/ASHRAE 135, BACnet Annex L and shall be listed as a certified B-AAC in the 
BACnet Testing Laboratories (BTL) Product Listing. 

3. Application Specific Controllers (ASCs):  Each ASC shall conform to BACnet 
Application Specific Controller (B-ASC) device profile as specified in ANSI/ASHRAE 
135, BACnet Annex L and shall be listed as a certified B-ASC in the BACnet Testing 
Laboratories (BTL) Product Listing. 

4. Smart Sensors (SSs):  Each SS shall conform to BACnet Smart Sensor (B-SS) device 
profile as specified in ANSI/ASHRAE 135, BACnet Annex L and shall be listed as a 
certified B-SS in the BACnet Testing Laboratories (BTL) Product Listing. 

5. BACnet Communication: 
a. Each BC shall reside on or be connected to a BACnet network using ISO 8802-3 

(Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing. 
b. BACnet routing shall be performed by BCs or other BACnet device routers as 

necessary to connect BCs to networks of AACs and ASCs. 
c. Each AAC shall reside on a BACnet network using ISO 8802-3 (Ethernet) Data 

Link/Physical layer protocol with BACnet/IP addressing, or it shall reside on a 
BACnet network using the ARCNET or MS/TP Data Link/Physical layer protocol. 

d. Each ASC shall reside on a BACnet network using the ARCNET or MS/TP Data 
Link/Physical layer protocol. 

e. Each SA shall reside on a BACnet network using the ARCNET or MS/TP Data 
Link/Physical layer protocol. 

f. Each SS shall reside on a BACnet network using ISO 8802-3 (Ethernet) Data 
Link/Physical layer protocol with BACnet/IP addressing, or it shall reside on a 
BACnet network using ARCNET or MS/TP Data Link/Physical layer protocol. 

B. Communication: 

1. Service Port. Each controller shall provide a service communication port for connection 
to a Portable Operator’s Terminal. Connection shall be extended to space temperature 
sensor ports where shown on drawings. 

2. Signal Management. BC and ASC operating systems shall manage input and output 
communication signals to allow distributed controllers to share real and virtual object 
information and to allow for central monitoring and alarms. 

3. Data Sharing. Each BC and AAC shall share data as required with each networked BC 
and AAC. 

4. Stand-Alone Operation. Each piece of equipment specified in Section 23 09 93 shall be 
controlled by a single controller to provide stand-alone control in the event of 
communication failure. All I/O points specified for a piece of equipment shall be integral 
to its controller. Provide stable and reliable stand-alone control using default values or 
other method for values normally read over the network such as outdoor air conditions, 
supply air or water temperature coming from source equipment, etc. 

C. Environment:  Controller hardware shall be suitable for anticipated ambient conditions. 



 
 
 

INSTRUMENTATION AND CONTROL FOR HVAC 230900 - 13 

1. Controllers used outdoors or in wet ambient conditions shall be mounted in waterproof 
enclosures and shall be rated for operation at -29°C to 60°C (-20°F to 140°F). 

2. Controllers used in conditioned space shall be mounted in dust-protective enclosures and 
shall be rated for operation at 0°C to 50°C (32°F to 120°F). 

D. Real-Time Clock:  Controllers that perform scheduling shall have a real-time clock. 

E. Serviceability:  Provide diagnostic LEDs for power, communication, and processor. All wiring 
connections shall be made to a field-removable modular terminal strip or to a termination card 
connected by a ribbon cable. Each BC and AAC shall continually check its processor and 
memory circuit status and shall generate an alarm on abnormal operation. System shall 
continuously check controller network and generate alarm for each controller that fails to 
respond. 

F. Memory: 
1. Controller memory shall support operating system, database, and programming 

requirements. 
2. Each BC and AAC shall retain BIOS and application programming for at least 72 hours 

in the event of power loss. 
3. Each ASC and SA shall use nonvolatile memory and shall retain BIOS and application 

programming in the event of power loss. System shall automatically download dynamic 
control parameters following power loss. 

G. Immunity to Power and Noise:  Controllers shall be able to operate at 90% to 110% of nominal 
voltage rating and shall perform an orderly shutdown below 80% nominal voltage. Operation 
shall be protected against electrical noise of 5 to 120 Hz and from keyed radios up to 5 W at 1 
m (3 ft). 

H. Transformer:  ASC power supply shall be fused or current limiting and shall be rated at a 
minimum of 125% of ASC power consumption. 

2.7 AUXILLIARY CONTROL DEVICES  

A. Motorized Control Dampers, unless otherwise specified elsewhere, shall be as follows: 

1. Type:  Control dampers shall be the parallel or opposed-blade type as specified below or 
as scheduled on drawings. 

2. Outdoor and return air mixing dampers and face-and-bypass dampers shall be parallel-
blade and shall direct airstreams toward each other. 

3. Other modulating dampers shall be opposed-blade. 
4. Two-position shutoff dampers shall be parallel- or opposed-blade with blade and side 

seals. 

B. Temperature Sensors: 

1. Type:  Temperature sensors shall be Resistance Temperature Device (RTD) or 
thermistor. 

2. Immersion Sensors: Provide immersion sensors with a separable stainless steel well. Well 
pressure rating shall be consistent with system pressure it will be immersed in. Well shall 
withstand pipe design flow velocities. 
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3. Space Sensors: Space sensors shall have setpoint adjustment, override switch, display, 
and communication port as shown. 

4. Differential Sensors: Provide matched sensors for differential temperature measurement. 

C. Humidity Sensors: 

1. Duct and room sensors shall have a sensing range of 20%–80%. 
2. Duct sensors shall have a sampling chamber. 
3. Outdoor air humidity sensors shall have a sensing range of 20%–95% RH and shall be 

suitable for ambient conditions of -40°C–75°C (-40°F–170°F). 
4. Humidity sensors shall not drift more than 1% of full scale annually. 

D. Relays: 

1. Control Relays:  Control relays shall be plug-in type, UL listed, and shall have dust cover 
and LED “energized” indicator. Contact rating, configuration, and coil voltage shall be 
suitable for application. 

2. Time Delay Relays:  Time delay relays shall be solid-state plug-in type, UL listed, and 
shall have adjustable time delay. Delay shall be adjustable ±100% from setpoint shown. 
Contact rating, configuration, and coil voltage shall be suitable for application. Provide 
NEMA 1 enclosure for relays not installed in local control panel. 

E. Voltage Transmitters: 

1. AC voltage transmitters shall be self-powered single-loop (two-wire) type, 4–20 mA 
output with zero and span adjustment. 

2. Adjustable full-scale unit ranges shall be 100–130 Vac, 200–250 Vac, 250–330 Vac, and 
400–600 Vac. Unit accuracy shall be ±1% full-scale at 500 ohm maximum burden. 

3. Transmitters shall meet or exceed ANSI/ISA S50.1 requirement and shall be UL/CSA 
recognized at 600 Vac rating. 

F. Voltage Transformers: 

1. AC voltage transformers shall be UL/CSA recognized, 600 Vac rated, and shall have 
built-in fuse protection. 

2. Transformers shall be suitable for ambient temperatures of 4°C–55°C (40°F–130°F) and 
shall provide ±0.5% accuracy at 24 Vac and 5 VA load. 

3. Windings (except for terminals) shall be completely enclosed with metal or plastic. 

G. Power Monitors: 

1. Selectable rate pulse output for kWh reading, 4–20 mA output for kW reading, N.O. 
alarm contact, and ability to operate with 5.0 amp current inputs or 0–0.33 volt inputs. 

2. 1.0% full-scale true RMS power accuracy, +0.5 Hz, voltage input range 120–600 V, and 
auto range select. 

3. Under voltage/phase monitor circuitry. 
4. NEMA 1 enclosure. 
5. Current transformers having a 0.5% FS accuracy, 600 VAC isolation voltage with 0–0.33 

V output. If 0–5 A current transformers are provided, a three-phase disconnect/shorting 
switch assembly is required. 
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H. Current Switches: 

1. Current-operated switches shall be self-powered, solid-state with adjustable trip current. 
Select switches to match application current and DDC system output requirements. 

I. Pressure Transducers: 

1. Transducers shall have linear output signal and field-adjustable zero and span. 
2. Transducer sensing elements shall withstand continuous operating conditions of positive 

or negative pressure 50% greater than calibrated span without damage. 

J. Local Control Panels: 

1. All indoor control cabinets shall be fully enclosed NEMA 1 construction with (hinged 
door) key-lock latch and removable subpanels. A single key shall be common to all field 
panels and subpanels. 

2. Interconnections between internal and face-mounted devices shall be prewired with 
color-coded stranded conductors neatly installed in plastic troughs and/or tie-wrapped. 
Terminals for field connections shall be UL listed for 600 volt service, individually 
identified per control/ interlock drawings, with adequate clearance for field wiring. 
Control terminations for field connection shall be individually identified per control 
drawings. 

3. Provide ON/OFF power switch with overcurrent protection for control power sources to 
each local panel. 

2.8 CONTROL VALVES 

A. Manufacturers: 

1. Danfoss Inc.; Air Conditioning & Refrigeration Div. 
2. Erie Controls. 
3. Hayward Industrial Products, Inc. 
4. Magnatrol Valve Corporation. 
5. Neles-Jamesbury. 
6. Parker Hannifin Corporation; Skinner Valve Division. 
7. Pneuline Controls. 
8. Sauter Controls Corporation. 

B. Control Valves: Factory fabricated, of type, body material, and pressure class based on 
maximum pressure and temperature rating of piping system, unless otherwise indicated. 

C. Hydronic system globe valves shall have the following characteristics: 

1. NPS 2 and Smaller: Class 125 bronze body, bronze trim, rising stem, renewable 
composition disc, and screwed ends with backseating capacity repackable under pressure. 

2. Sizing:  3-psig maximum pressure drop at design flow rate or the following: 
a. Three-Way Modulating: Twice the load pressure drop, but not more than value 

specified above. 

http://www.specagent.com/LookUp/?ulid=3275&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824800&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811930&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811931&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811933&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811935&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824801&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811936&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811937&mf=04&src=wd
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3. Flow Characteristics: Two-way valves shall have equal percentage characteristics; three-
way valves shall have linear characteristics. 

4. Close-Off (Differential) Pressure Rating: Combination of actuator and trim shall provide 
minimum close-off pressure rating of 150 percent of total system (pump) head for two-
way valves and 100 percent of pressure differential across valve or 100 percent of total 
system (pump) head. 

2.9 TRANSFORMERS AND POWER SUPPLIES 

A. Control transformers shall be UL listed, Class 2 current-limiting type, or shall be furnished with 
over-current protection in both primary and secondary circuits for Class 2 service. 

B. Unit output shall match the required output current and voltage requirements.  Current output 
shall allow for a 50% safety factor.  Output ripple shall be 3.0 mV maximum Peak-to-Peak.  
Regulation shall be 0.10% line and load combined, with 50 microsecond response time for 50% 
load changes.  Unit shall have built-in over-voltage protection. 

C. Unit shall operate between 0 and 50 c. 

D. Unit shall be UL recognized. 

2.10 SMOKE DETECTORS 

A. Smoke detectors shall be located in the duct upstream of each smoke or combination fire/smoke 
damper.  Detectors shall also be located on the wall adjacent to each smoke or combination 
fire/smoke damper located in plenum smoke partition. 

B. In systems of over 2,000 cfm capacity smoke detectors approved for duct installation shall be 
installed at a suitable location in: 

1. The main supply duct downstream of the unit filter and supply fan. 

C. In the return air duct at each floor for systems exceeding 15,000 cfm and serving more than one 
floor. 

D. Smoke detectors and duct housings shall be provided under Division 26.  Detectors shall be 
compatible with existing fire alarm system and shall be approved by the Owner. 

E. Detectors and duct housings used to activate smoke dampers and shut down air handlers shall 
be mounted under Division 23.  Detectors shall be mounted in accordance with NFPA 72. 

1. Sampling tubes shall extend full width of duct. 
2. Provide access door at smoke detector. 
3. Test/reset switches for smoke detectors are furnished and installed under Division 26. 

2.11 WIRING AND RACEWAYS: 

A. General. Provide copper wiring, plenum cable, and raceways as specified in applicable sections 
of Division 26. 
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B. Insulated wire shall use copper conductors and shall be UL listed for 200°F minimum service. 

2.12 FIBER OPTIC CABLE SYSTEM: 

A. Optical Cable:  Optical cables shall be duplex 900 mm tight-buffer construction designed for 
intra-building environments. Sheath shall be UL listed OFNP in accordance with NEC Article 
770. Optical fiber shall meet the requirements of FDDI, ANSI X3T9.5 PMD for 62.5/125mm. 

B. Connectors:  Field terminate optical fibers with ST type connectors. Connectors shall have 
ceramic ferrules and metal bayonet latching. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that power supply is available to control units and operator workstation.  Where not 
indicated otherwise, obtain power for control units from the nearest un-switched receptacle 
circuit. 

B. Verify that all field end devices and wiring are installed before proceeding with installation. 

C. The contractor shall inspect the site to verify that equipment may be installed as shown. Any 
discrepancies, conflicts, or omissions shall be reported to the engineer for resolution before 
rough-in work is started. 

D. The contractor shall examine the drawings and specifications for other parts of the work. If head 
room or space conditions appear inadequate—or if any discrepancies occur between the plans 
and the contractor’s work and the plans and the work of others—the contractor shall report 
these discrepancies to the engineer and shall obtain written instructions for any changes 
necessary to accommodate the contractor’s work with the work of others. Any changes in the 
work covered by this specification made necessary by the failure or neglect of the contractor to 
report such discrepancies shall be made by—and at the expense of—this contractor. 

3.2 PROTECTION 

A. The contractor shall protect all work and material from damage by his/her work or employees 
and shall be liable for all damage thus caused. 

B. The contractor shall be responsible for his/her work and equipment until finally inspected, 
tested, and accepted. The contractor shall protect any material that is not immediately installed. 
The contractor shall close all open ends of work with temporary covers or plugs during storage 
and construction to prevent entry of foreign objects. 
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3.3 COORDINATION WITH CONTROLS SPECIFIED IN OTHER SECTIONS OR DIVISIONS.   

A. Other sections and/or divisions of this specification include controls and control devices that are 
to be part of or interfaced to the control system specified in this section.  These controls shall be 
integrated into the system and coordinated by the contractor as follows: 
1. All communication media and equipment shall be provided as specified in 

Communication. 
2. Each supplier of a controls product is responsible for the configuration, programming, 

start up, and testing of that product to meet the Sequences of Operation. 
3. The contractor shall coordinate and resolve any incompatibility issues that arise between 

control products provided under this section and those provided under other sections or 
divisions of this specification. 

4. The contractor is responsible for providing all controls described in the contract 
documents regardless of where within the contract documents these controls are 
described. 

5. The contractor is responsible for the interface of control products provided by multiple 
suppliers regardless of where this interface is described within the contract documents. 

3.4 INSTALLATION 

A. Install software in control units and operator workstation(s). Implement all features of programs 
to specified requirements and as appropriate to sequence of operation. 

B. Connect and configure equipment and software to achieve sequence of operation specified. 

C. Verify location of thermostats, humidistats, and other exposed control sensors with Drawings 
and room details before installation. Install devices 54 inches above the finished floor unless 
noted otherwise. Install wall thermostats minimum 8" away from door or window frames.  
Coordinate location with switches and other devices provided under other Divisions. 

1. Install averaging elements in ducts and plenums in crossing or zigzag pattern. 

D. Install guards on thermostats in the following locations: 

1. Entrances. 
2. Cafeteria/kitchen. 
3. Media Center. 
4. Public areas. 
5. Gymnasium. 
6. Where indicated. 

E. Install automatic dampers according to Section  "Air Duct Accessories." 

F. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor 
temperatures. 

G. Install hydronic instrument wells, valves, and other accessories according to Section  Hydronic 
Piping Specialties." 
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H. Install labels and nameplates to identify control components according to Section  
"Identification for HVAC Piping and Equipment." 

I. Install refrigerant instrument wells, valves, and other accessories according to Section  
"Refrigerant Piping." 

J. Install duct volume-control dampers according to Section  "Metal Ducts" and Section  
"Nonmetal Ducts." 

K. Install electronic and fiber-optic cables according to Section  "Communications Horizontal 
Cabling." 

3.5 ELECTRICAL WIRING AND CONNECTION INSTALLATION 
 

A. All control and interlock wiring shall comply with national and local electrical codes, and 
Division 26 of this specification.  Where the requirements of this section differ from Division 
26, the requirements of this section shall take precedence. 

B. All NEC Class 1 (line voltage) wiring shall be UL listed in approved raceway according to NEC 
and Division 26 requirements. 

C. All low-voltage wiring shall meet NEC Class 2 requirements. Low-voltage power circuits shall 
be subfused when required to meet Class 2 current limit. 

D. Where NEC Class 2 (current-limited) wires are in concealed and accessible locations, including 
ceiling return air plenums, approved cables not in raceway may be used provided that cables are 
UL listed for the intended application. 

E. All wiring in mechanical, electrical, or service rooms – or where subject to mechanical damage 
– shall be installed in raceway at levels below 10ft. 

F. Do not install Class 2 wiring in raceways containing Class 1 wiring. Boxes and panels 
containing high-voltage wiring and equipment may not be used for low-voltage wiring except 
for the purpose of interfacing the two (e.g. relays and transformers). 

G. Do not install wiring in raceway containing tubing. 

H. Where Class 2 wiring is run exposed, wiring is to be run parallel along a surface or 
perpendicular to it and neatly tied at 10 ft intervals. 

I. Where plenum cables are used without raceway, they shall be supported from or anchored to 
structural members. Cables shall not be supported by or anchored to ductwork, electrical 
raceways, piping, or ceiling suspension systems. 

J. All wire-to-device connections shall be made at a terminal block or terminal strip. All wire-to-
wire connections shall be at a terminal block. 

K. All wiring within enclosures shall be neatly bundled and anchored to permit access and prevent 
restriction to devices and terminals. 
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L. Maximum allowable voltage for control wiring shall be 120 V. If only higher voltages are 
available, the contractor shall provide step-down transformers. 

M. All wiring shall be installed as continuous lengths, with no splices permitted between 
termination points. 

N. Install plenum wiring in sleeves where it passes through walls and floors. Maintain fire rating at 
all penetrations. 

O. Size of raceway and size and type of wire type shall be the responsibility of the contractor in 
keeping with the manufacturer’s recommendations and NEC requirements, except as noted 
elsewhere. 

P. Include one pull string in each raceway 1 in. or larger. 

Q. Use color-coded conductors throughout with conductors of different colors. 

R. Control and status relays are to be located in designated enclosures only. These enclosures 
include packaged equipment control panel enclosures unless they also contain Class 1 starters. 

S. Conceal all raceways except within mechanical, electrical, or service rooms. Install raceway to 
maintain a minimum clearance of 6 in. from high-temperature equipment (e.g. steam pipes or 
flues). 

T. Secure raceways with raceway clamps fastened to the structure and spaced according to code 
requirements. Raceways and pull boxes may not be hung on flexible duct strap or tie rods. 
Raceways may not be run on or attached to ductwork. 

U. Adhere to this specification’s Division 26 requirement where raceway crosses building 
expansion joints. 

V. Install insulated bushings on all raceway ends and openings to enclosures. Seal top end of 
vertical raceways. 

W. The contractor shall terminate all control and/or interlock wiring and shall maintain updated (as-
built) wiring diagrams with terminations identified at the job site. 

X. Flexible metal raceways and liquid-tight flexible metal raceways shall not exceed 3 ft in length 
and shall be supported at each end.  Flexible metal raceway less than ½ in. electrical trade size 
shall not be used.  In areas exposed to moisture, liquid-tight, flexible metal raceways shall be 
used. 

Y. Raceway must be rigidly installed, adequately supported, properly reamed at both ends, and left 
clean and free of obstructions. Raceway sections shall be joined with couplings (according to 
code). Terminations must be made with fittings at boxes, and ends not terminating in boxes 
shall have bushings installed. 

3.6 COMMUNICATION WIRING: 
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A. The contractor shall adhere to the items listed in the "Wiring" article in Part 3 of the 
specification. 

B. All cabling shall be installed in a neat and workmanlike manner. Follow manufacturer's 
installation recommendations for all communication cabling. 

C. Do not install communication wiring in raceways and enclosures containing Class 1 or other 
Class 2 wiring. 

D. Maximum pulling, tension, and bend radius for the cable installation, as specified by the cable 
manufacturer, shall not be exceeded during installation. 

E. Contractor shall verify the integrity of the entire network following cable installation. Use 
appropriate test measures for each particular cable. 

F. When a cable enters or exits a building, a lightning arrestor must be installed between the lines 
and ground. The lighting arrestor shall be installed according to manufacturer’s instructions. 

G. All runs of communication wiring shall be unspliced length when that length is commercially 
available. 

H. All communication wiring shall be labeled to indicate origination and destination data. 

I. All communication wiring shall be labeled to indicate origination and destination data. 

J. Grounding of coaxial cable shall be in accordance with NEC regulations article on 
"Communications Circuits, Cable, and Protector Grounding." 

K. BACnet MS/TP communications wiring shall be installed in accordance with ASHRAE/ANSI 
Standard 135. This includes but is not limited to: 
1. The network shall use shielded, twisted-pair cable with characteristic impedance between 

100 and 120 ohms. Distributed capacitance between conductors shall be less than 30 pF 
per foot. 

2. The maximum length of an MS/TP segment is 4000 ft with AWG 18 cable.  The use of 
greater distances and/or different wire gauges shall comply with the electrical 
specifications of EIA-485. 

3. The maximum number of nodes per segment shall be 32, as specified in the EIA 485 
standard. Additional nodes may be accommodated by the use of repeaters. 

4. An MS/TP EIA-485 network shall have no T connections. 

L. FIBER OPTIC CABLE: 
 

1. Maximum pulling tensions as specified by the cable manufacturer shall not be exceeded 
during installation. Post-installation residual cable tension shall be within cable 
manufacturer's specifications. 

2. All cabling and associated components shall be installed in accordance with 
manufacturers' instructions. Minimum cable and unjacketed fiber bend radii, as specified 
by cable manufacturer, shall be maintained. 



 
 
 

INSTRUMENTATION AND CONTROL FOR HVAC 230900 - 22 

3.7 GENERAL WORKMANSHIP 

A. Install equipment, piping, and wiring/raceway parallel to building lines (i.e. horizontal, vertical, 
and parallel to walls) wherever possible. 

B. Provide sufficient slack and flexible connections to allow for vibration of piping and equipment. 

C. Install equipment in readily accessible locations as defined by Chapter 1 Article 100 Part A of 
the National Electrical Code (NEC). 

D. Verify integrity of all wiring to ensure continuity and freedom from shorts and grounds. 

E. All equipment, installation, and wiring shall comply with industry specifications and standards 
for performance, reliability, and compatibility and be executed in strict adherence to local codes 
and standard practices. 

3.8 INSTALLATION OF SENSORS: 

A. Install sensors in accordance with the manufacturer's recommendations. 

B. Mount sensors rigidly and adequately for environment within which the sensor operates. 

C. Room temperature sensors shall be installed on concealed junction boxes properly supported by 
wall framing. 

D. All wires attached to sensors shall be sealed in their raceways or in the wall to stop air 
transmitted from other areas from affecting sensor readings. 

E. Sensors used in mixing plenums and hot and cold decks shall be of the averaging type. 
Averaging sensors shall be installed in a serpentine manner vertically across the duct. Each 
bend shall be supported with a capillary clip. 

F. Low-limit sensors used in mixing plenums shall be installed in a serpentine manner horizontally 
across duct. Each bend shall be supported with a capillary clip. Provide 1 ft of sensing element 
for each 1 ft2 of coil area. 

G. Install outdoor air temperature sensors on north wall, complete with sun shield at designated 
location. 

3.9 ACTUATORS: 

A. General:  Mount and link control damper actuators according to manufacturer's instructions. 
1. To compress seals when spring-return actuators are used on normally closed dampers, 

power actuator to approximately 5° open position, manually close the damper, and then 
tighten the linkage. 

2. Check operation of damper/actuator combination to confirm that actuator modulates 
damper smoothly throughout stroke to both open and closed positions. 

3. Provide all mounting hardware and linkages for actuator installation. 
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B. Electric/Electronic: 
1. Dampers: Actuators shall be direct mounted on damper shaft or jackshaft unless shown as 

a linkage installation. For low-leakage dampers with seals, the actuator shall be mounted 
with a minimum 5° travel available for tightening the damper seal. Actuators shall be 
mounted following manufacturer’s recommendations. 

3.10 CONTROL DAMPER INSTALLATION 

A. Damper submittals shall be coordinated for type, quantity, and size to ensure compatibility with 
sheet metal design. 

B. Duct openings shall be free of any obstruction or irregularities that might interfere with blade or 
linkage rotation or actuator mounting. Duct openings shall measure ¼ in. larger than damper 
dimensions and shall be square, straight, and level. 

C. Individual damper sections, as well as entire multiple section assemblies, must be completely 
square and free from racking, twisting, or bending. Measure diagonally from upper corners to 
opposite lower corners of each damper section. Both dimensions must be within 0.3 cm (1/8 in.) 
of each other. 

D. Follow the manufacturer's instructions for field installation of control dampers. Unless 
specifically designed for vertical blade application, dampers must be mounted with blade axis 
horizontal. 

E. Install extended shaft or jackshaft according to manufacturer’s instructions. (Typically, a sticker 
on the damper face shows recommended extended shaft location. Attach shaft on labeled side of 
damper to that blade.) 

F. Damper blades, axles, and linkage must operate without binding. Before system operation, cycle 
damper after installation to ensure proper operation. On multiple section assemblies, all sections 
must open and close simultaneously. 

G. Provide a visible and accessible indication of damper position on the drive shaft end. 

H. Support ductwork in area of damper when required to prevent sagging due to damper weight. 

I. After installation of low-leakage dampers with seals, caulk between frame and duct or opening 
to prevent leakage around perimeter of damper. 

3.11 WARNING LABELS: 

A. Permanent warning labels shall be affixed to all equipment that can be automatically started by 
the control system. 
1. Labels shall use white lettering (12-point type or larger) on a red background. 
2. Warning labels shall read as follows. 

 
C A U T I O N 

This equipment is operating under automatic control and may start or stop at any 

time without warning.  Switch disconnect to"Off"position before servicing. 
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B. Permanent warning labels shall be affixed to all motor starters and control panels that are 
connected to multiple power sources utilizing separate disconnects. 
1. Labels shall use white lettering (12-point type or larger) on a red background. 
2. Warning labels shall read as follows. 

C A U T I O N 

This equipment is fed from more than one power source with separate disconnects. 

Disconnect all power sources before servicing. 

3.12 IDENTIFICATION OF HARDWARE AND WIRING: 
 

A. All wiring and cabling, including that within factory-fabricated panels shall be labeled at each 
end within 2 in. of termination with control system address or termination number. 

B. Permanently label or code each point of field terminal strips to show the instrument or item 
served. 

C. Identify control panels with minimum ½ in. letters on laminated plastic nameplates. 

D. Identify all other control components with permanent labels. All plug-in components shall be 
labeled such that label removal of the component does not remove the label. 

E. Identify room sensors related to terminal boxes or valves with nameplates. 

F. Manufacturers' nameplates and UL or CSA labels shall be visible and legible after equipment is 
installed. 

G. Identifiers shall match record documents. 

3.13 CONTROLLERS 

A. Provide a separate controller for each AHU or other HVAC system. A DDC controller may 
control more than one system provided that all points associated with the system are assigned to 
the same DDC controller. Points used for control loop reset, such as outside air or space 
temperature, are exempt from this requirement. 

B. Building Controllers and Custom Application Controllers shall be selected to provide the 
required I/O point capacity required to monitor all of the hardware points listed on the drawings. 

3.14 PROGRAMMING 

A. Provide sufficient internal memory for the specified sequences of operation and trend logging. 

B. Point Naming. Name points as shown on the equipment points list provided with each sequence 
of operation.  Where multiple points with the same name reside in the same controller, each 
point name may be customized with its associated Program Object number. For example, "Zone 
Temp 1" for Zone 1, "Zone Temp 2" for Zone 2. 
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C. Software Programming:  Provide programming for the system and adhere to the sequences of 
operation provided. All other system programming necessary for the operation of the system, 
but not specified in this document, also shall be provided by the contractor. Embed into the 
control program sufficient comment statements to clearly describe each section of the program. 
The comment statements shall reflect the language used in the sequences of operation. Use the 
appropriate technique based on the following programming types: 

1. Text-based: 

a. Must provide actions for all possible situations 
b. Must be modular and structured 
c. Must be commented 

2. Graphic-based: 

a. Must provide actions for all possible situations 
b. Must be documented 

3. Parameter-based: 

a. Must provide actions for all possible situations 
b. Must be documented. 

D. Operator Interface. 

1. Standard Graphics. Provide graphics for all mechanical systems and floor plans of the 
building. This includes each chilled water system, hot water system, chiller, boiler, air 
handler, and all terminal equipment. Point information on the graphic displays shall 
dynamically update. Show on each graphic all input and output points for the system. 
Also show relevant calculated points such as setpoints. As a minimum, show on each 
equipment graphic the input and output points and relevant calculated points as indicated 
on the applicable Points Lists on the drawings. 

2. The contractor shall provide all the labor necessary to install, initialize, start up, and 
troubleshoot all operator interface software and its functions as described in this section. 
This includes any operating system software, the operator interface database, and any 
third-party software installation and integration required for successful operation of the 
operator interface. 

3.15 CONTROLS COMMUNITCATION PROTOCOL 

A. General. The electronic controls packaged with this equipment shall communicate with the 
building direct digital control (DDC) system. The DDC system shall communicate with these 
controls to read the information and change the control setpoints as shown in the points list, 
sequences of operation, and control schematics. The information to be communicated between 
the DDC system and these controls shall be in the standard object format as defined in 
ANSI/ASHRAE Standard 135 (BACnet). Controllers shall communicate with other BACnet 
objects on the internetwork using the Read (Execute) Property service as defined in Clause 15.5 
of Standard 135. 



 
 
 

INSTRUMENTATION AND CONTROL FOR HVAC 230900 - 26 

B. Distributed Processing. The controller shall be capable of stand-alone operation and shall 
continue to provide control functions if the network connection is lost. 

C. I/O Capacity. The controller shall contain sufficient I/ O capacity to control the target system. 

D. The Controller shall have a physical connection for a laptop computer or a portable operator’s 
tool. 

E. Environment. The hardware shall be suitable for the anticipated ambient conditions. 

1. Controllers used outdoors and/or in wet ambient conditions shall be mounted within 
waterproof enclosures and shall be rated for operation at 40°C to 60°C (40°F to 140°F). 

2. Controllers used in conditioned space shall be mounted in dust-proof enclosures and shall 
be rated for operation at 0°C to 50°C (32°F to 120°F). 

F. Serviceability. Provide diagnostic LEDs for power, communication, and processor. All wiring 
connections shall be made to field removable, modular terminal strips or to a termination card 
connected by a ribbon cable. 

G. Memory. The Controller shall maintain all BIOS and programming information in the event of a 
power loss for at least 30 days. 

H. Power. Controller shall be able to operate at 90% to 110% of nominal voltage rating. 

I. Transformer. Power supply for the Controller must be rated at minimum of 125% of ASC 
power consumption and shall be fused or current limiting type. 

3.16 SMOKE DAMPER INSTALLATION 

A. The contractor shall coordinate all smoke and smoke/fire damper installation, wiring, and 
checkout to ensure that these dampers function properly and that they respond to the proper fire 
alarm system general, zone, and/or detector trips. The contractor shall immediately report any 
discrepancies to the engineer no less than two weeks prior to inspection by the code authority 
having jurisdiction. 

B. Smoke dampers and actuators required for duct smoke isolation are provided under Division 23. 
Interlock smoke dampers to air handlers as specified in Sequences of Operation. 

C. Fire and smoke dampers and actuators required for fire-rated walls are provided under Division 
23.  Fire and smoke damper control is provided under Division 26. 

3.17 DUCT SMOKE DETECTION 

A. This Contractor shall provide a dry-contact alarm output in the same room as the HVAC 
equipment to be controlled. 

B. Duct smoke detectors required for air handler shutdown are provided under Division 26.  
Interlock smoke detectors to air handlers for shutdown as specified in Sequences of Operation. 
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3.18 HARDWARE AND WIRING IDENTIFICATION 

A. All wiring and cabling, including that within factory-fabricated panels shall be labeled at each 
end within 5 cm (2 in.) of termination with control system address or termination number. 

B. Permanently label or code each point of field terminal strips to show the instrument or item 
served. 

C. Identify control panels with minimum 1 cm (½ in.) letters on laminated plastic nameplates. 

D. Identify all other control components with permanent labels. All plug-in components shall be 
labeled such that label removal of the component does not remove the label. 

E. Identify room sensors related to terminal boxes or valves with nameplates. 

F. Manufacturers' nameplates and UL or CSA labels shall be visible and legible after equipment is 
installed. 

G. Identifiers shall match record documents. 

3.19 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, 
and adjust field-assembled components and equipment installation, including connections, and 
to assist in field testing. Report results in writing. 

B. All work, materials, and equipment shall comply with rules and regulations of applicable local, 
state, and federal codes and ordinances. 

C. Contractor shall continually monitor the field installation for code compliance and quality of 
workmanship. 

D. Contractor shall have work inspection by local and/or state authorities having jurisdiction over 
the work. 

E. Perform the following field tests and inspections and prepare test reports: 

1. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper unit operation. Remove and replace malfunctioning units and retest. 

2. Test and adjust controls and safeties. 
3. Test each point through its full operating range to verify that safety and operating control 

set points are as required. 
4. Test each control loop to verify stable mode of operation and compliance with sequence 

of operation. Adjust PID actions. 
5. Test each system for compliance with sequence of operation. 
6. Test software and hardware interlocks. 

F. DDC Verification: 

1. Verify that instruments are installed before calibration, testing, and loop or leak checks. 
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2. Check instruments for proper location and accessibility. 
3. Check instrument installation for direction of flow, elevation, orientation, insertion depth, 

and other applicable considerations. 
4. Check instrument tubing for proper fittings, slope, material, and support. 
5. Check installation of air supply for each instrument. 
6. Check flow instruments. Inspect tag number and line and bore size, and verify that inlet 

side is identified and that meters are installed correctly. 
7. Check pressure instruments, piping slope, installation of valve manifold, and self-

contained pressure regulators. 
8. Check temperature instruments and material and length of sensing elements. 
9. Check control valves. Verify that they are in correct direction. 
10. Check air-operated dampers. Verify that pressure gages are provided and that proper 

blade alignment, either parallel or opposed, has been provided. 
11. Check DDC system as follows: 

a. Verify that DDC controller power supply is from emergency power supply, if 
applicable. 

b. Verify that wires at control panels are tagged with their service designation and 
approved tagging system. 

c. Verify that spare I/O capacity has been provided. 
d. Verify that DDC controllers are protected from power supply surges. 

G. Replace damaged or malfunctioning controls and equipment and repeat testing procedures. 

3.20 SITE COORDINATION 

A. Where the mechanical work will be installed in close proximity to, or will interfere with, work 
of other trades, the contractor shall assist in working out space conditions to make a satisfactory 
adjustment. If the contractor installs his/her work before coordinating with other trades, so as to 
cause any interference with work of other trades, the contractor shall make the necessary 
changes in his/her work to correct the condition without extra charge. 

B. Coordinate and schedule work with other work in the same area and with work dependent upon 
other work to facilitate mutual progress. 

3.21 TESTING AND BALANCING 

A. The contractor shall furnish a single set of all tools necessary to interface to the control system 
for test and balance purposes. 

B. The contractor shall provide training in the use of these tools. This training will be planned for a 
minimum of 4 hours. 

C. In addition, the contractor shall provide a qualified technician to assist in the test and balance 
process, until the first 20 terminal units are balanced. 

D. The tools used during the test and balance process will be returned at the completion of the 
testing and balancing phase. 
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3.22 CLEANING 

A. The contractor shall clean up all debris resulting from his/her activities daily. The contractor 
shall remove all cartons, containers, crates, etc., under his/her control as soon as their contents 
have been removed. Waste shall be collected and placed in a designated location. 

B. At the completion of work in any area, the contractor shall clean all work, equipment, etc., 
keeping it free from dust, dirt, and debris, etc. 

C. At the completion of work, all equipment furnished under this section shall be checked for paint 
damage, and any factory-finished paint that has been damaged shall be repaired to match the 
adjacent areas. Any cabinet or enclosure that has been deformed shall be replaced with new 
material and repainted to match the adjacent areas. 

3.23 CONTROL SYSTEM CHECKOUT AND TESTING 

A. Startup Testing. All testing listed in this article shall be performed by the contractor and shall 
make up part of the necessary verification of an operating control system. This testing shall be 
completed before the owner’s representative is notified of the system demonstration. 

1. The contractor shall furnish all labor and test apparatus required to calibrate and prepare 
for service of all instruments, controls, and accessory equipment furnished under this 
specification. 

2. Verify that all control wiring is properly connected and free of all shorts and ground 
faults. Verify that terminations are tight. 

3. Enable the control systems and verify calibration of all input devices individually. 
Perform calibration procedures according to manufacturers’ recommendations. 

4. Verify that all binary output devices (relays, solenoid valves, two-position actuators and 
control valves, magnetic starters, etc.) operate properly and that the normal positions are 
correct. 

5. Verify that all analog output devices (I/Ps, actuators, etc.) are functional, that start and 
span are correct, and that direction and normal positions are correct. The contractor shall 
check all control valves and automatic dampers to ensure proper action and closure. The 
contractor shall make any necessary adjustments to valve stem and damper blade travel. 

6. Verify that the system operation adheres to the sequences of operation. Simulate and 
observe all modes of operation by overriding and varying inputs and schedules. Tune all 
DDC loops. 

7. Alarms and Interlocks: 

a. Check each alarm separately by including an appropriate signal at a value that will 
trip the alarm. 

b. Interlocks shall be tripped using field contacts to check the logic, as well as to 
ensure that the fail-safe condition for all actuators is in the proper direction. 

c. Interlock actions shall be tested by simulating alarm conditions to check the 
initiating value of the variable and interlock action 

3.24 CONTROL SYSTEM DEMONSTRATION AND ACCEPTANCE 

A. Demonstration: 
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1. Prior to acceptance, the control system shall undergo a series of performance tests to 
verify operation and compliance with this specification. These tests shall occur after the 
Contractor has completed the installation, started up the system, and performed his/her 
own tests. 

2. The tests described in this section are to be performed in addition to the tests that the 
contractor performs as a necessary part of the installation, start-up, and debugging 
process and as specified in the "Control System Checkout and Testing" article in Part 3 of 
this specification. The engineer will be present to observe and review these tests. The 
engineer shall be notified at least 10 days in advance of the start of the testing procedures. 

3. The demonstration process shall follow that approved in Part 1, "Submittals." The 
approved checklists and forms shall be completed for all systems as part of the 
demonstration. 

4. The contractor shall provide at least two persons equipped with two-way communication 
and shall demonstrate actual field operation of each control and sensing point for all 
modes of operation including day, night, occupied, unoccupied, fire/smoke alarm, 
seasonal changeover, and power failure modes. The purpose is to demonstrate the 
calibration, response, and action of every point and system. Any test equipment required 
to prove the proper operation shall be provided by and operated by the contractor. 

5. As each control input and output is checked, a log shall be completed showing the date, 
technician’s initials, and any corrective action taken or needed. 

6. Demonstrate compliance with Part 1, "System Performance." 
7. Demonstrate compliance with sequences of operation through all modes of operation. 
8. Demonstrate complete operation of operator interface. 
9. Additionally, the following items shall be demonstrated: 

a. DDC loop response. The contractor shall supply trend data output in a graphical 
form showing the step response of each DDC loop. The test shall show the loop’s 
response to a change in set point, which represents a change of actuator position of 
at least 25% of its full range. The sampling rate of the trend shall be from 10 
seconds to 3 minutes, depending on the speed of the loop. The trend data shall 
show for each sample the set point, actuator position, and controlled variable 
values. Any loop that yields unreasonably under-damped or over-damped control 
shall require further tuning by the Contractor. 

b. Demand limiting. The contractor shall supply a trend data output showing the 
action of the demand limiting algorithm. The data shall document the action on a 
minute-by-minute basis over at least a 30-minute period. Included in the trend shall 
be building kW, demand limiting set point, and the status of sheddable equipment 
outputs. 

c. Optimum start/stop. The contractor shall supply a trend data output showing the 
capability of the algorithm. The change-of-value or change-of-state trends shall 
include the output status of all optimally started and stopped equipment, as well as 
temperature sensor inputs of affected areas. 

d. Interface to the building fire alarm system. 
e. Operational logs for each system that indicate all set points, operating points, valve 

positions, mode, and equipment status shall be submitted to the architect/engineer. 
These logs shall cover three 48-hour periods and have a sample frequency of not 
more than 10 minutes. The logs shall be provided in both printed and disk formats. 

f. Any tests that fail to demonstrate the operation of the system shall be repeated at a 
later date. The contractor shall be responsible for any necessary repairs or revisions 
to the hardware or software to successfully complete all tests. 
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B. Acceptance: 

1. All tests described in this specification shall have been performed to the satisfaction of 
both the engineer and owner prior to the acceptance of the control system as meeting the 
requirements of completion. Any tests that cannot be performed due to circumstances 
beyond the control of the contractor may be exempt from the completion requirements if 
stated as such in writing by the engineer. Such tests shall then be performed as part of the 
warranty. 

2. The system shall not be accepted until all forms and checklists completed as part of the 
demonstration are submitted and approved. 

3.25 START UP AND CHECKOUT PROCEDURES 

A. Start up, check out, and test all hardware and software and verify communication between all 
components. 

1. Verify that all control wiring is properly connected and free of all shorts and ground 
faults. Verify that terminations are tight. 

2. Verify that all analog and binary input/output points read properly. 
3. Verify alarms and interlocks. 

3.26 DEMONSTRATION AND TRAINING 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain HVAC instrumentation and controls.  

B. Train Owner's maintenance personnel on procedures and schedules related to startup and 
shutdown, troubleshooting, servicing, and preventive maintenance. 

C. Provide training on data display, alarm and status descriptors, requesting data, execution of 
commands, and request of logs.  Include a minimum of 8 hours dedicated instructor time on-
site. 

D. Schedule training with Owner with at least 7 days' notice. 

E. Provide training for a designated staff of Owner’s representatives. Training shall be provided 
via self-paced training, web-based or computer-based training, classroom training, or a 
combination of training methods. 

F. Training shall enable students to accomplish the following objectives. 

1. Day-to-day Operators: 

a. Proficiently operate the system 
b. Understand control system architecture and configuration 
c. Understand DDC system components 
d. Understand system operation, including DDC system control and optimizing 

routines (algorithms) 
e. Operate the workstation and peripherals 
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f. Log on and off the system 
g. Access graphics, point reports, and logs 
h. Adjust and change system set points, time schedules, and holiday schedules 
i. Recognize malfunctions of the system by observation of the printed copy and 

graphical visual signals 
j. Understand system drawings and Operation and Maintenance manual 
k. Understand the job layout and location of control components 
l. Access data from DDC controllers and ASCs 
m. Operate portable operator's terminals 

G. Advanced Operators: 

a. Make and change graphics on the workstation 
b. Create, delete, and modify alarms, including annunciation and routing of these 
c. Create, delete, and modify point trend logs and graph or print these both on an ad-

hoc basis and at user-definable time intervals 
d. Create, delete, and modify reports 
e. Add, remove, and modify system's physical points 
f. Create, modify, and delete programming 
g. Add panels when required 
h. Add operator interface stations 
i. Create, delete, and modify system displays, both graphical and others 
j. Perform DDC system field checkout procedures 
k. Perform DDC controller unit operation and maintenance procedures 
l. Perform workstation and peripheral operation and maintenance procedures 
m. Perform DDC system diagnostic procedures 
n. Configure hardware including PC boards, switches, communication, and I/O points 
o. Maintain, calibrate, troubleshoot, diagnose, and repair hardware 
p. Adjust, calibrate, and replace system components 

H. System Managers/Administrators: 

a. Maintain software and prepare backups 
b. Interface with job-specific, third-party operator software 
c. Add new users and understand password security procedures 

I. Organize the training into sessions or modules for the three levels of operators listed above. 
(Day-to-Day Operators, Advanced Operators, System Managers and Administrators). Students 
will receive one or more of the training packages, depending on knowledge level required. 

J. Classroom training shall be done using a network of working controllers representative of 
installed hardware. 

END OF SECTION 230900 
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SECTION 230993 - SEQUENCE OF OPERATIONS FOR HVAC CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. This Section includes control sequences for HVAC systems, subsystems, and 
equipment. 

B. Related Sections include the following: 

1. Section "Instrumentation and Control for HVAC" for control equipment and 
devices and for submittal requirements. 

1.3 DEFINITIONS 

A. DDC: Direct digital control. 

B. VAV: Variable air volume. 

1.4 INFORMATIONAL SUBMITTALS 

A. General:  Submit the following according to the Conditions of the Contract. 

B. Shop Drawings showing operating sequences of various equipment, devices, 
components, and materials included in the Text and defining the components' 
contribution to the system. 

1.5 ENERGY CONSERVATION 

A. Dead Band: Where used to control both heating and cooling, zone thermostats shall be 
capable of providing a temperature dead band of at least 5ºF in accordance with 
ASHRAE standard 90.1. 

B. All HVAC systems/units shall be scheduled for operation by the DDC system.  
Coordinate the occupancy schedules with the Owner. 
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C. Individual HVAC units shall be equipped with override features on unit thermostats.  
When the button is activated, the unit shall operate in occupied mode for a period 
determined by the Owner. 

1.6 SAFETY SYSTEMS 

A. All Air-handling units shall deenergize on any general building fire alarm activation. 

1.7 RELIABILITY AND GENERAL ALARM SYSTEMS 

A. Auto Restart:  All HVAC systems and equipment shall be configured such that normal 
operation is resumed after a power failure. 

1.8 TERMINAL UNIT OPERATING SEQUENCE 

A. VAV, Terminal Air Units with Hydronic Coils: 

1. On rise in space temperature, the primary air valve shall modulate to the 
maximum position. 

2. On drop in space temperature, the primary air valve shall modulate to the 
minimum position.  On further drop in space temperature, the reheat control 
valve shall open. 

1.9 VENTILATION SEQUENCES 

A. Exhaust fans controlled by DDC system (Airborne Isolation Rooms): 

1. The fan shall run continuously. 
2. The controller shall monitor the fan status. 
3. Alarms shall be provided as follows: 

a. Fan Failure: Commanded on, but the status is off. 
b. Fan in Hand: Commanded off, but the status is on. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 230993 
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SECTION 232113 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section includes pipe and fitting materials and joining methods for the following: 

1. Hot-water heating piping. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Piping layout, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from installers of the items 
involved: 

1. Suspended ceiling components. 
2. Other building services. 
3. Structural members. 

B. Qualification Data: For Installer. 

C. Welding certificates. 

D. Field quality-control reports. 

E. Water Analysis: Submit a copy of the water analysis to illustrate water quality available 
at Project site. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: 

B. Steel Support Welding: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

C. Pipe Welding: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code: Section IX. 
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1. Comply with ASME B31.9, "Building Services Piping," for materials, products, 
and installation. 

2. Certify that each welder has passed AWS qualification tests for welding 
processes involved and that certification is current. 

1.5 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver pipes and tubes with factory applied end caps.  Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and prevent entrance of 
dirt, debris, and moisture.   

B. Store piping in a clean and protected area with end caps in place to ensure that piping 
interior and exterior are clean when installed.  Stored piping shall be elevated above 
grade.  Stored piping shall not exceed structural capacity of the floor. 

C. Protect flanges, fittings, and piping specialties from dirt, debris, and moisture. 

1.6 COORDINATION 

A. Coordinate layout and installation of piping with equipment and with other installations. 

B. Coordinate pipe sleeve installation for foundation wall penetrations. 

C. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  

D. Coordinate pipe fitting pressure classes with products specified in related Sections. 

E. Coordinate installation of pipe sleeves for penetrations in exterior walls and floor 
assemblies.   

F. Coordinate with requirements for firestopping for fire and smoke wall and floor 
assemblies. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be capable of withstanding the 
following minimum working pressure and temperature unless otherwise indicated: 

1. Heating Water Piping:  80 psig at 150 deg F. 



                               
Emergency Dept. Renovations            February 14, 2024 

                                                       Emanuel Medical Center                                     Bid Set 
 

HYDRONIC PIPING 232113 - 3 

2.2 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tubing: ASTM B 88, Type L . 

B. Annealed-Temper Copper Tubing: ASTM B 88, Type K. 

C. DWV Copper Tubing: ASTM B 306, Type DWV. 

D. Copper, Mechanically Formed Tee Option: For forming T-branch on copper water tube. 

E. Wrought-Copper Unions: ASME B16.22. 

2.3 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping 
system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness 
unless otherwise indicated. 

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges. 

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated. 

C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux 
according to ASTM B 813. 

D. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for 
joining copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel. 

E. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

F. Gasket Material: Thickness, material, and type suitable for fluid to be handled and 
working temperatures and pressures. 

2.4 TRANSITION FITTINGS 

A. Plastic-to-Metal Transition Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Charlotte Pipe and Foundry Company. 
b. IPEX Inc. 
c. KBI (King Bros. Industries). 

http://www.specagent.com/LookUp/?ulid=3371&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895426&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895427&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895428&mf=&src=wd


                               
Emergency Dept. Renovations            February 14, 2024 

                                                       Emanuel Medical Center                                     Bid Set 
 

HYDRONIC PIPING 232113 - 4 

2. One-piece fitting with one threaded brass or copper insert and one solvent-
cement-joint end of material and wall thickness to match plastic pipe material. 

B. Plastic-to-Metal Transition Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Charlotte Pipe and Foundry Company. 
b. IPEX Inc. 
c. KBI (King Bros. Industries). 
d. NIBCO INC; Model #T/S-1710. 

2. Brass or copper end, solvent-cement-joint end of material and wall thickness to 
match plastic pipe material, rubber gasket, and threaded union. 

2.5 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be 
joined. 

B. Dielectric Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. A.Y. McDonald Mfg. Co. 
b. Capitol Manufacturing Company. 
c. Central Plastics Company. 
d. Hart Industries International, Inc. 
e. Jomar International, Ltd. 
f. Matco-Norca. 
g. Watts Regulator Co. 
h. Zurn Industries, LLC; AquaSpec Commercial Faucet Products. 

2. Description: 

a. Standard: ASSE 1079. 
b. Pressure Rating:  250 psig minimum at 180 deg F. 
c. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Capitol Manufacturing Company. 

http://www.specagent.com/LookUp/?ulid=3372&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895436&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895437&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895438&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895439&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=3373&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895441&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895442&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895443&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895444&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895440&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895445&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895446&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895448&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=3374&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895449&mf=&src=wd
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b. Central Plastics Company. 
c. Matco-Norca. 
d. Watts Regulator Co. 
e. Zurn Industries, LLC; AquaSpec Commercial Faucet Products. 

2. Description: 

a. Standard: ASSE 1079. 
b. Factory-fabricated, bolted, companion-flange assembly. 
c. Pressure Rating:  150 or 300 psig minimum at 180 deg F to suit 

application. 
d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Description: 

a. Nonconducting materials for field assembly of companion flanges. 
b. Pressure Rating:  150 psig. 
c. Gasket: Neoprene or phenolic. 
d. Bolt Sleeves: Phenolic or polyethylene. 
e. Washers: Phenolic with steel backing washers. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Hot-water heating piping, aboveground, NPS 2 and smaller, shall be the following:  

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and brazed joints. 

B. Hot-water heating piping, aboveground, NPS 2-1/2 and larger, shall be any of the 
following:  

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered 
joints. 

2. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel 
flanges and flange fittings, and welded and flanged joints. 

http://www.specagent.com/LookUp/?uid=123456895450&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895451&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895452&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895454&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=3375&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895456&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895457&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895458&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895459&mf=&src=wd
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3. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and 
grooved, mechanical joints. 

3.2 PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems. Install piping as indicated unless deviations to layout are approved on 
Coordination Drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in 
equipment rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls. Diagonal runs are prohibited unless 
specifically indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Select system components with pressure rating equal to or greater than system 
operating pressure. 

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and 
servicing of valves. 

L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded 
nipple with cap, at low points in piping system mains and elsewhere as required for 
system drainage. 

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow unless noted 
otherwise. 

N. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

O. Install branch connections to mains usingtee fittings in main pipe, with the branch 
connected to the bottom of the main pipe. For up-feed risers, connect the branch to the 
top of the main pipe. 
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P. Install valves according to Section  "General-Duty Valves for HVAC Piping." 

Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of 
equipment, and elsewhere as indicated. 

R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and 
elsewhere as indicated. 

S. Install shutoff valve immediately upstream of each dielectric fitting. 

T. Comply with requirements in Section  "Identification for HVAC Piping and Equipment" 
for identifying piping. 

U. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section "Sleeves and Sleeve Seals for HVAC 
Piping." 

V. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section "Sleeves and Sleeve Seals for 
HVAC Piping." 

W. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section "Escutcheons for HVAC Piping." 

3.3 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges or flange kits. 

D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits. 

3.4 HANGERS AND SUPPORTS 

A. Comply with requirements in Section "Hangers and Supports for HVAC Piping and 
Equipment" for hanger, support, and anchor devices. Comply with the following 
requirements for maximum spacing of supports. 

B. Comply with requirements in Section "Vibration and Seismic Controls for HVAC" for 
seismic restraints. 

C. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet 
long. 
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2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 
feet or longer. 

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 
supported on a trapeze. 

4. Spring hangers to support vertical runs. 
5. Provide copper-clad hangers and supports for hangers and supports in direct 

contact with copper pipe. 

D. Install hangers for steel piping with the following maximum spacing and minimum rod 
sizes: 

1. NPS 3/4: Maximum span, 7 feet. 
2. NPS 1: Maximum span, 7 feet. 
3. NPS 1-1/2: Maximum span, 9 feet. 
4. NPS 2: Maximum span, 10 feet. 
5. NPS 2-1/2: Maximum span, 11 feet. 
6. NPS 3 and Larger: Maximum span, 12 feet. 

E. Install hangers for drawn-temper copper piping with the following maximum spacing 
and minimum rod sizes: 

1. NPS 3/4: Maximum span, 5 feet; minimum rod size, 1/4 inch. 
2. NPS 1: Maximum span, 6 feet; minimum rod size, 1/4 inch. 
3. NPS 1-1/4Maximum span, 7 feet; minimum rod size, 3/8 inch. 
4. NPS 1-1/2: Maximum span, 8 feet; minimum rod size, 3/8 inch. 
5. NPS 2: Maximum span, 8 feet; minimum rod size, 3/8 inch. 
6. NPS 2-1/2: Maximum span, 9 feet; minimum rod size, 3/8 inch. 
7. NPS 3 and Larger: Maximum span, 10 feet; minimum rod size, 3/8 inch. 

F. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors. 

3.5 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, 
to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube 
Handbook," using lead-free solder alloy complying with ASTM B 32. 

D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and 
Tube" Chapter, using copper-phosphorus brazing filler metal complying with 
AWS A5.8/A5.8M. 
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E. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. 
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs 
and restore full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry 
seal threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 
or damaged. Do not use pipe sections that have cracked or open welds. 

F. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified 
processes and welding operators according to "Quality Assurance" Article. 

G. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on bolt 
threads. 

H. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or 
roll grooves in ends of pipe based on pipe and coupling manufacturer's written 
instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-end-
pipe couplings. 

I. Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-recommended 
tool and procedure, and brazed joints. 

3.6 TERMINAL EQUIPMENT CONNECTIONS 

A. Sizes for supply and return piping connections shall be the same as or larger than 
equipment connections. 

B. Install control valves in accessible locations close to connected equipment. 

C. Install bypass piping with globe valve around control valve. If parallel control valves are 
installed, only one bypass is required. 

D. Install ports for pressure gages and thermometers at coil inlet and outlet connections. 
Comply with requirements in Section "Meters and Gages for HVAC Piping." 

3.7 FIELD QUALITY CONTROL 

A. Prepare hydronic piping according to ASME B31.9 and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during 
test. 

2. Provide temporary restraints for expansion joints that cannot sustain reactions 
due to test pressure. If temporary restraints are impractical, isolate expansion 
joints from testing. 
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3. Flush hydronic piping systems with clean water; then remove and clean or 
replace strainer screens. 

4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure 
shall be capable of sealing against test pressure without damage to valve. Install 
blinds in flanged joints to isolate equipment. 

5. Install safety valve, set at a pressure no more than one-third higher than test 
pressure, to protect against damage by expanding liquid or other source of 
overpressure during test. 

B. Perform the following tests on hydronic piping: 

1. Use ambient temperature water as a testing medium unless there is risk of 
damage due to freezing. Another liquid that is safe for workers and compatible 
with piping may be used. 

2. While filling system, use vents installed at high points of system to release air. 
Use drains installed at low points for complete draining of test liquid. 

3. Isolate expansion tanks and determine that hydronic system is full of water. 
4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times 

the system's working pressure. Test pressure shall not exceed maximum 
pressure for any vessel, pump, valve, or other component in system under test. 
Verify that stress due to pressure at bottom of vertical runs does not exceed 90 
percent of specified minimum yield strength or 1.7 times the "SE" value in 
Appendix A in ASME B31.9, "Building Services Piping." 

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine 
piping, joints, and connections for leakage. Eliminate leaks by tightening, 
repairing, or replacing components, and repeat hydrostatic test until there are no 
leaks. 

6. Prepare written report of testing. 

C. Perform the following before operating the system: 

1. Open manual valves fully. 
2. Inspect pumps for proper rotation. 
3. Set makeup pressure-reducing valves for required system pressure. 
4. Inspect air vents at high points of system and determine if all are installed and 

operating freely (automatic type), or bleed air completely (manual type). 
5. Set temperature controls so all coils are calling for full flow. 
6. Inspect and set operating temperatures of hydronic equipment, such as boilers, 

chillers, cooling towers, to specified values. 
7. Verify lubrication of motors and bearings. 

END OF SECTION 232113 
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SECTION 232116 - HYDRONIC PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Hydronic specialty valves. 
2. Air-control devices. 
3. Strainers. 
4. Connectors. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 

1. Include construction details and material descriptions for hydronic piping 
specialties. 

2. Include rated capacities, operating characteristics, and furnished specialties and 
accessories. 

3. Include flow and pressure drop curves based on manufacturer's testing for 
calibrated-orifice balancing valves and automatic flow-control valves. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air-control devices, hydronic specialties, and 
special-duty valves to include in emergency, operation, and maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Differential Pressure Meter: For each type of balancing valve and automatic flow 
control valve, include flowmeter, probes, hoses, flow charts, and carrying case. 
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1.6 QUALITY ASSURANCE 

A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code: Section IX. 

1. Safety valves and pressure vessels shall bear the appropriate ASME label. 
Fabricate and stamp air separators and expansion tanks to comply with ASME 
Boiler and Pressure Vessel Code: Section VIII, Division 1. 

PART 2 - PRODUCTS 

2.1 VALVES 

A. Gate, Globe, Check, Ball, and Butterfly Valves: Comply with requirements specified in 
Section  "General-Duty Valves for HVAC Piping." 

B. Automatic Temperature-Control Valves, Actuators, and Sensors: Comply with 
requirements specified in Section "Instrumentation and Control for HVAC.  

C. Bronze, Calibrated-Orifice, Balancing Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Armstrong Pumps, Inc. 
b. Bell & Gossett Domestic Pump. 
c. Flow Design Inc. 
d. Gerand Engineering Co. 
e. Griswold Controls. 
f. Nexus Valve, Inc. 
g. Taco. 
h. Tour & Andersson; available through Victaulic Company. 

2. Body: Bronze, ball or plug type with calibrated orifice or venturi. 
3. Ball: Brass or stainless steel. 
4. Plug: Resin. 
5. Seat: PTFE. 
6. End Connections: Threaded or socket. 
7. Pressure Gage Connections: Integral seals for portable differential pressure 

meter. 
8. Handle Style: Lever, with memory stop to retain set position. 
9. CWP Rating: Minimum 125 psig. 
10. Maximum Operating Temperature: 250 deg F. 

http://www.specagent.com/LookUp/?uid=123456895493&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895498&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895494&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895495&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895496&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895499&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895497&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895500&mf=&src=wd
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2.2 AIR-CONTROL DEVICES 

A. Manual Air Vents: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. AMTROL, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett Domestic Pump. 
d. Nexus Valve, Inc. 
e. Taco, Inc. 

2. Body: Bronze. 
3. Internal Parts: Nonferrous. 
4. Operator: Screwdriver or thumbscrew. 
5. Inlet Connection: NPS 1/2. 
6. Discharge Connection: NPS 1/8. 
7. CWP Rating: 150 psig. 
8. Maximum Operating Temperature: 225 deg F. 

2.3 STRAINERS 

A. Y-Pattern Strainers: 

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for 
NPS 2-1/2 and larger. 

3. Strainer Screen: Stainless-steel, 20-mesh strainer, or perforated stainless-steel 
basket. 

4. CWP Rating: 125 psig. 

2.4 CONNECTORS 

A. Stainless-Steel Bellow, Flexible Connectors: 

1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing 
protective jacket. 

2. End Connections: Threaded or flanged to match equipment connected. 
3. Performance: Capable of 3/4-inch misalignment. 
4. CWP Rating: 150 psig. 
5. Maximum Operating Temperature: 250 deg F. 

B. Spherical, Rubber, Flexible Connectors: 

1. Body: Fiber-reinforced rubber body. 

http://www.specagent.com/LookUp/?ulid=7598&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895512&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895513&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895514&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895515&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456895516&mf=&src=wd
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2. End Connections: Steel flanges drilled to align with Classes 150 and 300 steel 
flanges. 

3. Performance: Capable of misalignment. 
4. CWP Rating: 150 psig. 
5. Maximum Operating Temperature: 250 deg F. 

PART 3 - EXECUTION 

3.1 VALVE APPLICATIONS 

A. Install shutoff-duty valves at each branch connection to supply mains and at supply 
connection to each piece of equipment. 

B. Install throttling-duty valves at each branch connection to return main. 

C. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling 
terminal. 

D. Install check valves at each pump discharge and elsewhere as required to control flow 
direction. 

E. Install safety valves at hot-water generators and elsewhere as required by ASME 
Boiler and Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe 
without valves to the outdoors; pipe drain to nearest floor drain or as indicated on 
Drawings. Comply with ASME Boiler and Pressure Vessel Code: Section VIII, 
Division 1, for installation requirements. 

F. Install pressure-reducing valves at makeup-water connection to regulate system fill 
pressure. 

3.2 HYDRONIC SPECIALTIES INSTALLATION 

A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as 
required for system air venting. 

END OF SECTION 232116 
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SECTION 233113 - METAL DUCTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 
2. Single-wall round and flat-oval ducts and fittings. 
3. Double-wall round and flat-oval ducts and fittings. 
4. Sheet metal materials. 
5. Duct liner. 
6. Sealants and gaskets. 
7. Hangers and supports. 

B. Related Sections: 

1. Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 
balancing requirements for metal ducts. 

2. Section "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 DEFINITIONS 

A. Sealing Requirements Definitions: For the purposes of duct systems sealing 
requirements specified in this section, the following definitions apply: 

B. Longitudinal Seams:  Joints oriented in the direction of airflow. 

C. Transverse joints:  Connections of the two duct sections oriented perpendicular to 
airflow. 

D. Duct wall penetrations: Openings made by any screw, fastener, pipe, rod or wire. 

E. SMACNA Seal Classes are defined as follows: 

1. A - All transverse joints, longitudinal seams, and duct wall penetrations. 
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2. B – All transverse joints and longitudinal seams. 

3. C – Transverse joints only. 

F. Conditioned Spaces:  a cooled space, heated space, or indirectly conditioned space.  
An indirectly conditioned space includes return air plenums. 

1.4 PERFORMANCE REQUIREMENTS 

A. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of the following products: 

1. Liners and adhesives. 
2. Sealants and gaskets. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum 

supports. 
3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems 
and Equipment" and Section 7 - "Construction and System Start-up." 

C. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.4.4 - "HVAC System Construction and Insulation." 

D. NFPA 90A, “Standard for the Installation of Air Conditioning and Ventilation Systems” 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver sealant and fire-stopping materials to site in original unopened containers or 
bundles with labels informing about manufacturer, product name and designation, 
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color, expiration period for use, pot life, curing time, and mixing instructions for multi-
component materials. 

B. Store and handle sealant materials in compliance with manufacturers' 
recommendations to prevent their deterioration or damage due to moisture, high or low 
temperatures, contaminants, or other causes. 

C. Deliver and store stainless steel sheets with mill-applied adhesive protective paper, 
maintained through fabrication and installation. 

PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless 
otherwise indicated. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular 
Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible." 

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular 
Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select 
types and fabricate according to SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure 
class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

2.2 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based 
on indicated static-pressure class unless otherwise indicated. 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

http://www.specagent.com/LookUp/?ulid=3426&mf=04&mf=95&src=wd&mf=04&src=wd
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a. Lindab Inc. 
b. McGill AirFlow LLC. 
c. SEMCO Incorporated. 
d. Sheet Metal Connectors, Inc. 
e. Spiral Manufacturing Co., Inc. 

B. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and 
diameter of the round sides connecting the flat portions of the duct (minor dimension). 

C. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct 
Transverse Joints," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible." 

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged. 

D. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct 
Longitudinal Seams," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible." 

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded 
longitudinal seams. 

2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with 
butt-welded longitudinal seams. 

E. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and 
Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.3 DOUBLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Lindab Inc. 
2. McGill AirFlow LLC. 
3. SEMCO Incorporated. 
4. Sheet Metal Connectors, Inc. 

B. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and 
diameter of the round sides connecting the flat portions of the duct (minor dimension) 
of the inner duct. 

http://www.specagent.com/LookUp/?uid=123456812638&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812639&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812640&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812641&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812642&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3427&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812643&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812644&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812645&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812646&mf=04&src=wd
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C. Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on static-pressure class 
unless otherwise indicated. 

1. Transverse Joints: Select joint types and fabricate according to SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round 
Duct Transverse Joints," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

a. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged. 

2. Longitudinal Seams: Select seam types and fabricate according to SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round 
Duct Longitudinal Seams," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

a. Fabricate round ducts larger than 90 inches in diameter with butt-welded 
longitudinal seams. 

b. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) 
with butt-welded longitudinal seams. 

3. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees 
and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, 
applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

D. Inner Duct: Minimum 0.028-inch perforated galvanized sheet steel having 3/32-inch- 
diameter perforations, with overall open area of 23 percent. 

E. Interstitial Insulation: Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or 
NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

1. Maximum Thermal Conductivity: 0.27 Btu x in./h x sq. ft. x deg F at 75 deg F 
mean temperature. 

2. Install spacers that position the inner duct at uniform distance from outer duct 
without compressing insulation. 

2.4 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and 
duct construction methods unless otherwise indicated. Sheet metal materials shall be 
free of pitting, seam marks, roller marks, stains, discolorations, and other 
imperfections. 
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B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G60 or G90 for use in concealed, interior 
ductwork, G90 for all exterior and exposed ductwork. 

2. Finishes for Surfaces Exposed to View: Mill phosphatized. 

C. Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for 
exposed ducts. 

D. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as 
indicated in the "Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface 
finish shall be No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" 
Article. 

E. Aluminum Sheets: Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish 
for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to 
view. 

F. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; 
black and galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce 
aluminum ducts, isolate the different metals with butyl rubber, neoprene, or 
EPDM gasket materials. 

G. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 
3/8-inch minimum diameter for lengths longer than 36 inches. 

2.5 DUCT LINER 

A. Fibrous-Glass Duct Liner: Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and 
with NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. CertainTeed Corporation; Insulation Group. 
b. Johns Manville. 
c. Knauf Insulation. 
d. Owens Corning. 

2. Solvent or Water-Based Liner Adhesive: Comply with NFPA 90A or NFPA 90B 
and with ASTM C 916. 

a. For indoor applications, adhesive shall have a VOC content of 80 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

http://www.specagent.com/LookUp/?uid=123456821147&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812647&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812648&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812649&mf=04&src=wd
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3. Surface shall be smooth and coated to prevent erosion of glass fibers into air 
stream. 

4. Sound Absorption Coefficient NRC shall be no less than 0.70 for 1” thick. 

B. Insulation Pins and Washers: 

1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, 
fully annealed for capacitor-discharge welding, 0.106-inch-  diameter shank, 
length to suit depth of insulation indicated with integral 1-1/2-inch galvanized 
carbon-steel washer. 

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- 
thick galvanized steel, aluminum, or stainless steel; with beveled edge sized as 
required to hold insulation securely in place but not less than 1-1/2 inches in 
diameter. 

C. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation." 

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent 
adhesive coverage at liner contact surface area. Attaining indicated thickness 
with multiple layers of duct liner is prohibited. 

2. Apply adhesive to transverse edges of liner facing upstream that do not receive 
metal nosing. 

3. Butt transverse joints without gaps, and coat joint with adhesive. 
4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure 

butted-edge overlapping. 
5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners 

of ducts, unless duct size and dimensions of standard liner make longitudinal 
joints necessary. 

6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 
fpm. 

7. Secure liner with mechanical fasteners 4 inches from corners and at intervals not 
exceeding 12 inches transversely; at 3 inches from transverse joints and at 
intervals not exceeding 18 inches longitudinally. 

8. Secure transversely oriented liner edges facing the airstream with metal nosings 
that have either channel or "Z" profiles or are integrally formed from duct wall. 
Fabricate edge facings at the following locations: 

a. Fan discharges. 
b. Intervals of lined duct preceding unlined duct. 
c. Upstream edges of transverse joints in ducts where air velocities are higher 

than 2500 fpm or where indicated. 

9. Secure insulation between perforated sheet metal inner duct of same thickness 
as specified for outer shell. Use mechanical fasteners that maintain inner duct at 
uniform distance from outer shell without compressing insulation. 



                               
Emergency Dept. Renovations            February 14, 2024 

                                                       Emanuel Medical Center                                     Bid Set 
 

METAL DUCTS 233113 - 8 

a. Sheet Metal Inner Duct Perforations: 3/32-inch diameter, with an overall 
open area of 23 percent. 

10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, 
turning vane assemblies, or other devices. Fabricated buildouts (metal hat 
sections) or other buildout means are optional; when used, secure buildouts to 
duct walls with bolts, screws, rivets, or welds. 

2.6 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for 
sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum 
smoke-developed index of 50 when tested according to UL 723; certified by an NRTL. 

B. Water-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 
2. Solids Content: Minimum 65 percent. 
3. Water resistant. 
4. Mold and mildew resistant. 
5. VOC: Maximum 75 g/L (less water). 
6. Maximum Static-Pressure Class: 10-inch wg, positive and negative. 
7. Service: Indoor or outdoor. 
8. Substrate: Compatible with galvanized sheet steel, stainless steel, or aluminum 

sheets. 

C. Solvent-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 
2. Base: Synthetic rubber resin. 
3. Solvent: Toluene and heptane. 
4. Solids Content: Minimum 60 percent. 
5. Water resistant. 
6. Mold and mildew resistant. 
7. For indoor applications, sealant shall have a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
8. VOC: Maximum 395 g/L. 
9. Maximum Static-Pressure Class: 10-inch wg, positive or negative. 
10. Service: Indoor or outdoor. 
11. Substrate: Compatible with galvanized sheet steel, stainless steel, or aluminum 

sheets. 

D. Flanged Joint Sealant: Comply with ASTM C 920. 

1. General: Single-component, acid-curing, silicone, elastomeric. 
2. Type: S. 
3. Grade: NS. 
4. Class: 25. 
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5. Use: O. 
6. For indoor applications, sealant shall have a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene 
plasticizer. 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and 
shall be rated for 10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated 

couplings and fitting spigots. 

2.7 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts. 

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or 
galvanized rods with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and 
Table 5-2, "Minimum Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with 
ASTM A 603. 

E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492. 

F. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, 
and bolts designed for duct hanger service; with an automatic-locking and clamping 
device. 

G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates. 
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc 

chromate. 
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PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
duct system. Indicated duct locations, configurations, and arrangements were used to 
size ducts and calculate friction loss for air-handling equipment sizing and for other 
design considerations. Install duct systems as indicated unless deviations to layout are 
approved on Shop Drawings and Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install round and flat-oval ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and 
for branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and 
permanent enclosure elements of building. 

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

I. Route ducts to avoid passing through transformer vaults and electrical equipment 
rooms and enclosures. 

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are 
exposed to view, cover the opening between the partition and duct or duct insulation 
with sheet metal flanges of same metal thickness as the duct. Overlap openings on 
four sides by at least 1-1/2 inches. 

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire 
dampers. Comply with requirements in Section "Air Duct Accessories" for fire and 
smoke dampers. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under 
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines." 
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3.2 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in 
"Duct Schedule" Article below, and according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible." 

B. Solvent based sealant shall only be used in applications where freezing may occur 
before sealant is cured.  Water based sealant shall be used in all other applications. 

C. Prepare duct surface in accordance with duct sealant manufacturer’s printed 
instructions. 

D. Seal externally insulated ducts prior to installation of insulation. 

E. All duct sealing shall be in accordance with ASHRAE standard 90.1. 

3.3 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5, "Hangers and Supports." 

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and 

completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate 

concretes or for slabs more than 4 inches thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches thick. 

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers 
and supports within 24 inches of each elbow and within 48 inches of each branch 
intersection. 

D. Hangers Exposed to View: Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with 
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a 
maximum intervals of 16 feet. 

F. Install upper attachments to structures. Select and size upper attachments with pull-
out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 
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3.4 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section "Air 
Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
branch, outlet and inlet, and terminal unit connections. 

3.5 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not 
have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-
steel primer. Paint materials and application requirements are specified in Section 
"Exterior Painting" and Section "Interior Painting." 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Inspections and Leakage Tests: 

1. All ductwork shall be approved by Architect prior to the application of external 
insulation.  Smoke testing, pressure testing, or other leakage testing will be 
required if inspection is not performed. 

2. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test 
report for each test. 

3. Test the following systems: 

a. Supply Ducts with a Pressure Class of 3-Inch wg or Higher: Test 
representative duct sections totaling no less than 100 percent of total 
installed duct area for each designated pressure class. 

b. Exhaust Ducts with a Pressure Class of 3-Inch wg or Higher: Test 
representative duct sections totaling no less than 100 percent of total 
installed duct area for each designated pressure class. 

4. Disassemble, reassemble, and seal segments of systems to accommodate 
leakage testing and for compliance with test requirements. 

5. Test for leaks before applying external insulation. 
6. Conduct tests at static pressures equal to maximum design pressure of system 

or section being tested. If static-pressure classes are not indicated, test system 
at maximum system design pressure. Do not pressurize systems above 
maximum design operating pressure. 

7. Give seven days' advance notice for testing. 
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C. Duct system will be considered defective if it does not pass tests and inspections.  
Remake joints and required and apply sealants to achieve specified leakage.  Integrity 
of ductwork shall be approved by Architect prior to application of insulation. 

D. Prepare and submit test and inspection reports. 

3.7 CLEANING 

A. Vacuum ducts prior to final acceptance to remove construction dust and debris. 

3.8 START UP 

A. Air Balance: Comply with requirements in Section "Testing, Adjusting, and Balancing 
for HVAC." 

3.9 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as 
follows: 

B. Supply Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units: 

a. Pressure Class: Positive 2-inch wg. 
b. Minimum SMACNA Seal Class: A for ducts located outdoors, B for ducts 

located in unconditioned spaces, and C for ducts located in conditioned 
spaces. 

c. Round runouts to supply diffusers may be “snap-lock” duct meeting the 
pressure classification. 

2. Ducts Connected to Variable-Air-Volume Units (medium pressure): 

a. Pressure Class: Positive 10-inch wg. 
b. Minimum SMACNA Seal Class: A for ducts located outdoors and in 

unconditioned spaces, B for ducts located in conditioned spaces. 
c. SMACNA Leakage Class for Rectangular:  3. 
d. SMACNA Leakage Class for Round and Flat Oval:  3. 

C. Return Ducts: 

1. All Return Ducts: 

a. Pressure Class: negative 2-inch wg. 
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b. Minimum SMACNA Seal Class: A for ducts located outdoors, B for ducts 
located in unconditioned spaces and C for ducts located in conditioned 
spaces. 

D. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

a. Pressure Class: Negative 1-inch wg. 
b. Minimum SMACNA Seal Class:  C for ducts located outdoors and in 

unconditioned spaces, and B for ducts located in conditioned spaces. 

E. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts: Galvanized steel. 

2. Stainless-Steel Ducts:  Match duct material. 

3. Aluminum Ducts: Aluminum. 

F. Liner: 

1. Supply, Return, and Exhaust Air Ducts:  Fibrous glass, 1 inch thick. 
2. Supply Fan Plenums:  Fibrous glass, 1 inch thick. 
3. Return- and Exhaust-Fan Plenums:  Fibrous glass, 2 inches thick. 
4. Transfer Ducts:  Fibrous glass, Type I, 1 inch thick. 

G. Double-Wall Duct Interstitial Insulation: 

1. Supply, return and exhaust Air Ducts: 1 inch thick. 

H. Elbow Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Velocity 1000 fpm or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm: 

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 4-3, 
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"Vanes and Vane Runners," and Figure 4-4, "Vane Support in 
Elbows." 

c. Velocity 1500 fpm or Higher: 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 4-3, 
"Vanes and Vane Runners," and Figure 4-4, "Vane Support in 
Elbows." 

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 

vanes. 
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Table 3-1, "Mitered Elbows." Elbows with less than 90-degree change of 
direction have proportionately fewer segments. 

1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three 
segments for 90-degree elbow. 

2) Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four 
segments for 90-degree elbow. 

3) Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five 
segments for 90-degree elbow. 

4) Radius-to Diameter Ratio: 1.5. 

b. Round Elbows, 12 Inches  and Smaller in Diameter: Stamped or pleated. 
c. Round Elbows, 14 Inches and Larger in Diameter: Standing seam or 

Welded. 

I. Branch Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch: 45-degree entry. 
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b. Rectangular Main to Round Branch: Adjustable takeoff fitting. 

2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 
Figure 3-6, "Conical Tees." Saddle taps are permitted in existing duct. 

a. Velocity 1000 fpm or Lower: 90-degree tap. 
b. Velocity 1000 to 1500 fpm: Conical tap. 
c. Velocity 1500 fpm or Higher: 45-degree lateral. 

END OF SECTION 233113 
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SECTION 233300 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Manual volume dampers. 
2. Fire dampers. 
3. Flange connectors. 
4. Turning vanes. 
5. Duct-mounted access doors. 
6. Flexible connectors. 
7. Flexible ducts. 

1.3 ACTION SUBMITTALS 

A. Shop Drawings: For duct accessories. Include plans, elevations, sections, details and 
attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other 
construction. Include dimensions, weights, loads, and required clearances; and 
method of field assembly into duct systems and other construction. Include the 
following: 

a. Special fittings. 
b. Manual volume damper installations. 
c. Fire-damper, smoke-damper, combination fire- and smoke-damper, ceiling, 

and corridor damper installations, including sleeves; and duct-mounted 
access doors and remote damper operators. 

d. Wiring Diagrams: For power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-
mounted access panels and access doors required for access to duct accessories are 
shown and coordinated with each other, using input from Installers of the items 
involved. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air duct accessories to include in operation and 
maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Fusible Links: Furnish quantity equal to 10 percent of amount installed. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and 
with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless 
otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller 
marks, stains, discolorations, and other imperfections. 

2.2 MATERIALS 

A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G90. 
2. Exposed-Surface Finish: Mill phosphatized. 

B. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, and having a 
No. 2  finish for concealed ducts and No. 3 finish for exposed ducts. 

C. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish 
for concealed ducts and standard, 1-side bright finish for exposed ducts. 

D. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6. 

E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel 
ducts. 

F. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 
3/8-inch minimum diameter for lengths longer than 36 inches. 
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2.3 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

 
a. American Warming and Ventilating. 
b. Flexmaster U.S.A., Inc. 
c. Greenheck 
d. Louvers and Dampers, Inc. 
e. McGill AirFlow LLC. 
f. Metalaire 
g. Nailor Industries Inc. 
h. Pottorff. 
i. Ruskin Company. 
j. Vent Products Co., Inc. 

2. Standard leakage rating, with linkage outside airstream. 
3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Frame: Hat-shaped, 0.094-inch- thick, galvanized sheet steel. 
b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized-steel, 0.064 inch thick. 

6. Blade Axles: Galvanized steel. 
7. Bearings: 

a. Dampers in ducts with pressure classes of 3-inch wg or less shall have 
axles full length of damper blades and bearings at both ends of operating 
shaft. 

8. Tie Bars and Brackets: Galvanized steel. 

B. Jackshaft: 

1. Size: 1-inch diameter. 
2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted 

on supports at each mullion and at each end of multiple-damper assemblies. 
3. Length and Number of Mountings: As required to connect linkage of each 

damper in multiple-damper assembly. 

http://www.specagent.com/Lookup/?uid=123456849238&mf=04&src=wd
http://www.specagent.com/Lookup/?uid=123456849236&mf=04&src=wd
http://www.specagent.com/Lookup/?uid=123456849237&mf=04&src=wd
http://www.specagent.com/Lookup/?uid=123456849231&mf=04&src=wd
http://www.specagent.com/Lookup/?uid=123456849232&mf=04&src=wd
http://www.specagent.com/Lookup/?uid=123456849233&mf=04&src=wd
http://www.specagent.com/Lookup/?uid=123456849235&mf=04&src=wd
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C. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-
plated steel, and a 3/4-inch hexagon locking nut. 

2. Include center hole to suit damper operating-rod size. 
3. Include elevated platform for insulated duct mounting. 

2.4 FIRE DAMPERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Air Balance Inc.; a division of Mestek, Inc. 
2. Arrow United Industries; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Greenheck Fan Corporation. 
5. Louvers and Dampers, Inc. 
6. Metalaire 
7. Nailor Industries Inc. 
8. NCA Manufacturing, Inc. 
9. Pottorff. 
10. Prefco; Perfect Air Control, Inc. 
11. Ruskin Company. 
12. Vent Products Company, Inc. 
13. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Type: Dynamic; rated and labeled according to UL 555 by an NRTL. 

C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm 
velocity.  Dampers used on medium pressure (VAV systems) shall be rated for 3000 
fpm and 8”wg static pressure.  

D. Fire Rating: 1-1/2 or 3 hours as indicated by the wall ratings on the architectural plans 

E. Frame: Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-
inch- thick galvanized steel; with mitered and interlocking corners. 

F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel. 

1. Minimum Thickness: 0.05 or 0.138 inch] thick, as indicated, and of length to suit 
application. 

2. Exception: Omit sleeve where damper-frame width permits direct attachment of 
perimeter mounting angles on each side of wall or floor; thickness of damper 
frame must comply with sleeve requirements. 

G. Mounting Orientation: Vertical or horizontal as indicated. 

http://www.specagent.com/LookUp/?uid=123456821267&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821270&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821272&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812748&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812747&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812746&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812745&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821275&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812744&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812743&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821278&mf=04&&mf=04&src=wd
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H. Blades: Roll-formed, interlocking, 0.024-inch-0.034-inch- thick, galvanized sheet steel. 
In place of interlocking blades, use full-length, 0.034-inch- thick, galvanized-steel blade 
connectors. 

I. Horizontal Dampers: Include blade lock and stainless-steel closure spring. 

J. Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links. 

2.5 FLANGE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Ductmate Industries, Inc. 
2. Nexus PDQ; Division of Shilco Holdings Inc. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Description:  Add-on, factory-fabricated, slide-on transverse flange connectors, 
gaskets, and components. 

C. Material: Galvanized steel. 

D. Gage and Shape: Match connecting ductwork. 

2.6 TURNING VANES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Elgen Manufacturing. 
4. METALAIRE, Inc. 
5. SEMCO Incorporated. 
6. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; 
support with bars perpendicular to blades set; set into vane runners suitable for duct 
mounting. 

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with 
perforated faces and fibrous-glass fill. 

C. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-
bonded fiberglass with acrylic polymer coating; support with bars perpendicular to 
blades set; set into vane runners suitable for duct mounting. 

http://www.specagent.com/LookUp/?uid=123456812763&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821309&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821313&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812764&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812765&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826009&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812766&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812767&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821331&mf=04&&mf=04&src=wd
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D. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support 
in Elbows." 

E. Vane Construction: Single wall for ducts up to 48 inches wide and double wall for larger 
dimensions. 

2.7 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Ductmate Industries, Inc. 
4. Elgen Manufacturing. 
5. Flexmaster U.S.A., Inc. 
6. Greenheck Fan Corporation. 
7. McGill AirFlow LLC. 
8. Nailor Industries Inc. 
9. Pottorff. 
10. Ventfabrics, Inc. 
11. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors 
and Panels," and 7-3, "Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for 

duct pressure class. 
c. Vision panel where indicated. 
d. Hinges and Latches: 1-by-1-inchbutt or piano hinge and cam latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets. 

2.8 DUCT ACCESS PANEL ASSEMBLIES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Ductmate Industries, Inc. 
2. Flame Gard, Inc. 

http://www.specagent.com/LookUp/?uid=123456821333&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821337&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812771&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826010&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812772&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812773&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812774&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812775&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812776&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812777&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821339&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812778&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812779&mf=04&&mf=04&src=wd
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3. 3M. 

B. Labeled according to UL 1978 by an NRTL. 

C. Panel and Frame: Minimum thickness 0.0528-inch carbon steel. 

D. Fasteners:  Carbon steel. Panel fasteners shall not penetrate duct wall. 

E. Gasket: Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for 
minimum 2000 deg F. 

F. Minimum Pressure Rating: 10-inch wg, positive or negative. 

2.9 FLEXIBLE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Elgen Manufacturing. 
4. Ventfabrics, Inc. 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Materials: Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives: Comply with UL 181, Class 1. 

D. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide 
attached to two strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized sheet steel or 
0.032-inch- thick aluminum sheets. Provide metal compatible with connected ducts. 

E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene. 

1. Minimum Weight: 26 oz./sq. yd.. 
2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature: Minus 40 to plus 200 deg F. 

F. Thrust Limits: Combination coil spring and elastomeric insert with spring and insert in 
compression, and with a load stop. Include rod and angle-iron brackets for attaching to 
fan discharge and duct. 

1. Frame: Steel, fabricated for connection to threaded rods and to allow for a 
maximum of 30 degrees of angular rod misalignment without binding or reducing 
isolation efficiency. 

2. Outdoor Spring Diameter: Not less than 80 percent of the compressed height of 
the spring at rated load. 

http://www.specagent.com/LookUp/?uid=123456812780&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812781&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812782&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826011&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812783&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821343&mf=04&&mf=04&src=wd
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3. Minimum Additional Travel: 50 percent of the required deflection at rated load. 
4. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 
5. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. 
7. Coil Spring: Factory set and field adjustable for a maximum of 1/4-inch 

movement at start and stop. 

2.10 FLEXIBLE DUCTS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. ATCO. 
2. Flexmaster U.S.A., Inc. 
3. McGill AirFlow LLC. 
4. Thermaflex 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Insulated, Flexible Duct: UL 181, Class 1, multiple layers of aluminum laminate 
supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene 
vapor-barrier film. 

1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative. 
2. Maximum Air Velocity: 4000 fpm. 
3. Temperature Range: Minus 20 to plus 210 deg F. 
4. Insulation R-value: 6.0. 

C. Flexible Duct Connectors: 

1. Clamps: Nylon strap in sizes 3 through 18 inches, to suit duct size. 

2.11 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw 
cap and gasket. Size to allow insertion of pitot tube and other testing instruments and 
of length to suit duct-insulation thickness. 

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to 
gasoline and grease. 

http://www.specagent.com/LookUp/?uid=123456812784&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812785&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821352&mf=04&&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, 
"Fibrous Glass Duct Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel 
accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in 
stainless-steel ducts, and aluminum accessories in aluminum ducts. 

C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible 
to exhaust fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where 
branches extend from larger ducts. Where dampers are installed in ducts having duct 
liner, install dampers with hat channels of same depth as liner, and terminate liner with 
nosing at hat channel. 

1. Install steel volume dampers in steel ducts. 
2. Install aluminum volume dampers in aluminum ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install fire and smoke dampers according to UL listing. 

H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and 
maintaining accessories and equipment at the following locations: 

1. On both sides of duct coils. 
2. Upstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
4. At drain pans and seals. 
5. Downstream from, control dampers, backdraft dampers, and equipment. 
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall 

fusible links. Access doors for access to fire or smoke dampers having fusible 
links shall be pressure relief access doors and shall be outward operation for 
access doors installed upstream from dampers and inward operation for access 
doors installed downstream from dampers. 

7. At each change in direction and at maximum 50-foot spacing. 
8. Upstream or downstream from duct silencers. 
9. Control devices requiring inspection. 
10. Elsewhere as indicated. 

I. Install access doors with swing against duct static pressure. 
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J. Label access doors according to Section "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door. 

K. Install flexible connectors to connect ducts to equipment. 

L. For fans developing static pressures of 5-inch wg and more, cover flexible connectors 
with loaded vinyl sheet held in place with metal straps. 

M. Connect terminal units to supply ducts with maximum 12-inch lengths of flexible duct. 
Do not use flexible ducts to change directions. 

N. Connect diffusers to ducts with maximum 48-inch lengths of flexible duct clamped or 
strapped in place. 

O. Connect flexible ducts to metal ducts with draw bands. 

P. Install duct test holes where required for testing and balancing purposes. 

Q. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. 
Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch 
movement during start and stop of fans. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 
3. Operate fire, smoke, and combination fire and smoke dampers to verify full range 

of movement and verify that proper heat-response device is installed. 
4. Inspect turning vanes for proper and secure installation. 
5. Operate remote damper operators to verify full range of movement of operator 

and damper. 

END OF SECTION 233300 
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SECTION 233423 - HVAC POWER VENTILATORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Single Width Centrifugal Fume Exhaust with Integral Stack  

1.3 PERFORMANCE REQUIREMENTS 

A. Project Altitude: Base fan-performance ratings on sea level. 

B. Operating Limits: Classify according to AMCA 99. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and furnished specialties and accessories. Also include the following: 

1. Certified fan performance curves with system operating conditions indicated. 
2. Certified fan sound-power ratings. 
3. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
4. Material thickness and finishes, including color charts. 
5. Dampers, including housings, linkages, and operators. 
6. Roof curbs. 
7. Fan speed controllers. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 
work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each 
field connection. 

2. Wiring Diagrams: For power, signal, and control wiring. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For power ventilators to include in emergency, 
operation, and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Belts: One set(s) for each belt-driven unit. 

1.7 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall 
bear the AMCA-Certified Ratings Seal. 

C. UL Standards: Power ventilators shall comply with UL 705. Power ventilators for use 
for restaurant kitchen exhaust shall also comply with UL 762. 

1.8 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided. 

C. Coordinate sizes and locations of roof curbs, equipment supports, and roof 
penetrations with actual equipment provided. 

PART 2 - PRODUCTS 

2.1 SINGLE WIDTH CENTRIFUGAL FUME EXHAUST WITH INTEGRAL STACK  

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Aerovent; a division of Twin City Fan Companies, Ltd. 
2. American Coolair Corporation. 
3. Breidert Air Products. 
4. Carnes Company. 

http://www.specagent.com/LookUp/?uid=123456821451&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812879&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812880&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812881&mf=04&src=wd
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5. Greenheck 
6. Hartzell Fan Incorporated. 
7. Loren Cook Company. 
8. PennBarry. 
9. Twin City 

B. GENERAL 

1. Base fan performance at standard conditions (density 0.075 Lb/ft3). 
2. Fans selected shall be capable of accommodating static pressure and flow 

variations of +/-15% of scheduled values. 
3. Each fan shall be belt in AMCA arrangement 10 according to drawings.  
4. Fans are to be equipped with lifting lugs. 
5. After fabrication, all carbon steel components shall be cleaned and chemically 

treated by a phosphatizing process to insure proper removal of grease, oil, scale, 
etc. Fan shall then be coated with a minimum of 2-4 mils of Polyester Urethane, 
electrostatically applied and baked.  Finish color shall be concrete grey. Coating 
must exceed 1,000-hour salt spray under ASTM B117 test method. Housing and 
bearing support shall be constructed of galvanized material and bolted 
framework. 

6. When properly anchored to the roof structure, the standard fan / stack assembly 
shall withstand wind loads of up the equivalent load of 115 mph (185 km/hr) 
windspeed, without the need for guy wires or additional structural support. 

C. FAN HOUSING AND INTEGRAL STACK 

1. Fan housing is to be aerodynamically designed with high-efficiency inlet, 
engineered to reduce incoming air turbulence. 

2. Fan shall be of airtight construction with the scroll panel material formed and 
embedded into the side panels. All interior and exterior surface steel shall be 
coated with a minimum of 2-4 mils of Polyester Urethane, electrostatically applied 
and baked. Finish color shall be concrete grey. No uncoated metal fan parts will 
be allowed. All housing surfaces shall be finished with galvanized materials. 

3. Housing and bearing support shall be constructed of welded structural steel 
members to prevent vibration and rigidly support the shaft and bearings. 

4. Housing shall include discharge stack of same material as fan housing to 
increase the overall discharge height of the unit. Minimum overall unit height with 
stack to be 7 feet from the roof deck. 

5. Stack material to be a minimum of 18 gauge.  Stack to match outlet dimensions 
of the fan and shall not add additional static pressure drop to the exhaust fan. 
Stack discharge shall have tapered design increasing exit velocity and not adding 
additional static pressure drop to the exhaust fan.  

6. No discharge rain caps or flapper caps are permitted as to interfere with exhaust 
airflow. 

http://www.specagent.com/LookUp/?uid=123456812883&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812885&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812888&mf=04&src=wd
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7. Drain port shall be located at lowest part of scroll housing to prevent moisture 
build-up in the interior of fan. 

8. An OSHA compliant weatherhood shall be included to completely cover the 
motor pulley and belt(s). 

9. Fan shall be AMCA type C spark resistant construction per AMCA 99 standard. 

10. Fan shall be provided with integral inlet box and curb cap constructed of same 
material, with access panel for inspection of fan wheel and duct.  It will be coated 
with a minimum of 2-4 mils of Permatector (Polyester Urethane), electrostatically 
applied and baked.  Finish color shall be concrete grey. Inlet box shall not 
increase static pressure resistance to the exhaust fan. 

11. Furnish with matching roof curb. Roof curb shall be constructed of 14 ga. 
galvanized steel, include one inch of insulation and be provided with adjustable 
duct support bar for connecting building duct to roof curb.  

12. Units with integral inlet box shall be provided with gravity, back draft damper to 
prevent airflow back into the building when exhaust fan is not in operation. 
Damper sized to match inlet area of inlet box and mounted in the roof curb. Back 
draft damper shall be constructed with aluminum frame, extruded aluminum 
blades and vinyl seals on closing edge.  

D. FAN WHEEL 

1. The fan wheel shall be of the non-overloading single width backward inclined 
centrifugal type.  Wheels shall be statically and dynamically balanced to balance 
grade G6.3 per ANSI S2.19.   

2. Fan wheel shall be manufactured of single thickness blades securely riveted or 
welded to a heavy gauge back plate and wheel cone. 

3. The wheel and fan inlet shall be carefully matched and shall have precise 
running tolerances for maximum performance and operating efficiency. 

E. FAN MOTORS AND DRIVE 

1. Motors shall meet or exceed EISA (Energy Independence and Security Act) 
efficiencies.  Motors to be NEMA T-frame, 1800 or 3600 RPM, Open Drip Proof 
(ODP) with a 1.15 service factor.  

2. Drive belts and sheaves shall be sized for 150% of the fan operating brake 
horsepower, and shall be readily and easily accessible for service, if required.  

3. Fan shaft to be turned and polished steel that is sized so the first critical speed is 
at least 25% over the maximum operating speed for each pressure class. 
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4. Fan shaft bearings shall be Air Handling Quality, bearings shall be heavy-duty 
grease lubricated, self-aligning or roller pillow block type.   

5. Air Handling Quality bearings to be designed with low swivel torque to allow the 
outer race of the bearing to pivot or swivel within the cast pillow block. Bearings 
shall be 100% tested for noise and vibration by the manufacturer. Bearings shall 
be 100% tested to insure the inner race diameter is within tolerance to prevent 
vibration. 

6. Bearings shall be selected for a basic rating fatigue life (L-10) of 80,000 hours at 
maximum operating speed for each pressure class. 

7. Bearings shall have Zerk fittings to allow for lubrication. 

F. Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch- thick, rigid, 
fiberglass insulation adhered to inside walls; and 1-1/2-inch wood nailer. Size as 
required to suit roof opening and fan base. 

1. Configuration:  Self-flashing without a cant strip, with mounting flange. 
2. Overall Height:  12 inches above top of roof surface. 
3. Pitch Mounting: Manufacture curb for roof slope. 
4. Metal Liner: Galvanized steel. 
5. Mounting Pedestal: Galvanized steel with removable access panel. 

2.2 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors specified in Section "Common Motor Requirements 
for HVAC Equipment." 

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven 
load will not require motor to operate in service factor range above 1.0. 

B. Enclosure Type: Totally enclosed, fan cooled. 

2.3 SOURCE QUALITY CONTROL 

A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating 
Fan Sound Ratings from Laboratory Test Data." Factory test fans according to 
AMCA 300, "Reverberant Room Method for Sound Testing of Fans." Label fans with 
the AMCA-Certified Ratings Seal. 

B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed 
of rotation, and efficiency by factory tests according to AMCA 210, "Laboratory 
Methods of Testing Fans for Aerodynamic Performance Rating." Label fans with the 
AMCA-Certified Ratings Seal. 



                               
Emergency Dept. Renovations            February 14, 2024 

                                                       Emanuel Medical Center                                     Bid Set 
 

HVAC POWER VENTILATORS 233423 - 6 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Secure roof-mounted fans to roof curbs with cadmium-plated hardware. See 
Section "Roof Accessories" for installation of roof curbs. 

C. Install units with clearances for service and maintenance. 

D. Label units according to requirements specified in Section "Identification for HVAC 
Piping and Equipment." 

3.2 CONNECTIONS 

A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct 
connections with flexible connectors. Flexible connectors are specified in Section "Air 
Duct Accessories." 

B. Install ducts adjacent to power ventilators to allow service and maintenance. 

C. Ground equipment according to Section "Grounding and Bonding for Electrical 
Systems." 

D. Connect wiring according to Section "Low-Voltage Electrical Power Conductors and 
Cables." 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative 
to inspect components, assemblies, and equipment installations, including 
connections, and to assist in testing. 

B. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that 

connections to ducts and electrical components are complete. Verify that proper 
thermal-overload protection is installed in motors, starters, and disconnect 
switches. 

3. Verify that cleaning and adjusting are complete. 
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4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify 
fan wheel free rotation and smooth bearing operation. Reconnect fan drive 
system, align and adjust belts, and install belt guards. 

5. Adjust belt tension. 
6. Adjust damper linkages for proper damper operation. 
7. Verify lubrication for bearings and other moving parts. 
8. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 
9. Disable automatic temperature-control operators, energize motor and adjust fan 

to indicated rpm, and measure and record motor voltage and amperage. 
10. Shut unit down and reconnect automatic temperature-control operators. 
11. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls 
and equipment. 

D. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Adjust belt tension. 

C. Comply with requirements in Section "Testing, Adjusting, and Balancing for HVAC" for 
testing, adjusting, and balancing procedures. 

D. Replace fan and motor pulleys as required to achieve design airflow. 

E. Lubricate bearings. 

END OF SECTION 233423 
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SECTION 233600 - AIR TERMINAL UNITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Single-duct air terminal units. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of the following products, including rated capacities, 
furnished specialties, sound-power ratings, and accessories. 

1. Air terminal units. 
2. Liners and adhesives. 
3. Sealants and gaskets. 

B. Shop Drawings: For air terminal units. Include plans, elevations, sections, details, and 
attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each 
field connection. 

2. Wiring Diagrams: For power, signal, and control wiring. 
3. Hangers and supports, including methods for duct and building attachment and 

vibration isolation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from Installers of the 
items involved: 

1. Ceiling suspension assembly members. 
2. Size and location of initial access modules for acoustic tile. 
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3. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, 
sprinklers, access panels, and special moldings. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air terminal units to include in emergency, 
operation, and maintenance manuals. In addition to items specified in Section 
"Operation and Maintenance Data," include the following: 

1. Instructions for resetting minimum and maximum air volumes. 
2. Instructions for adjusting software set points. 

1.6 QUALITY ASSURANCE 

A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems 
and Equipment" and Section 7 - "Construction and System Start-Up." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Hangers and supports shall withstand the effects of gravity 
loads and stresses within limits and under conditions described in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible". 

2.2 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems 
and Equipment" and Section 7 - "Construction and System Start-up." 

C. ASHRAE Compliance: Applicable requirements in ASHRAE/IES 90.1, "Section 6 - 
Heating, Ventilating, and Air Conditioning." 

2.3 SHUTOFF, SINGLE-DUCT AIR TERMINAL UNITS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Anemostat Products; a Mestek Company. 

http://www.specagent.com/LookUp/?uid=123456821549&mf=04&src=wd
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2. Carrier 
3. Carnes. 
4. Greenheck 
5. Krueger. 
6. METALAIRE, Inc. 
7. McQuay Corp. 
8. Nailor Industries Inc. 
9. Price Industries. 
10. Titus. 
11. Trane; a business of American Standard Companies. 
12. Tuttle & Bailey. 

B. Configuration: Volume-damper assembly inside unit casing with control components 
inside a protective metal shroud. 

C. Casing: The terminal casing shall be minimum 22-gauge galvanized steel. The units 
shall be lined with 1-inch thick matte faced insulation, meeting UL 181 and NFPA 90A, 
enclosed between the unit casing and a non-perforated internal 22-gauge sheet metal 
cover extending over the fiberglass insulation, as well as covering the liner cut edges. 
The discharge connection shall be slip and drive construction for attachment to metal 
ductwork.  

1. Air Inlet: Round stub connection or S-slip and drive connections for duct 
attachment. 

2. Air Outlet: S-slip and drive connections. 
3. Access: Removable panels for access to parts requiring service, adjustment, or 

maintenance; with airtight gasket. 
4. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1. 

D. Volume Damper: Galvanized steel with peripheral gasket and self-lubricating bearings.  
The damper shall incorporate a mechanical stop to prevent overstroking and a 
synthetic seal to limit close-off leakage to the maximum values shown in the Damper 
Leakage table. 

E. Hydronic Heating Coils: Hot water reheat coils shall be enclosed in a minimum 20-
gauge galvanized steel casing with slip and drive construction for attachment to metal 
ductwork. Coils shall be factory installed on the terminal discharge. Fins shall be 
rippled and corrugated heavy gauge aluminum, mechanically bonded to tubes. Tubes 
shall be copper with minimum wall thickness of 0.016-inch with male solder header 
connections. Coils shall be leak tested to 300 psi with minimum burst pressure of 1800 
psi at ambient temperature. Number of coil rows shall be selected to provide 
performance as required per the plans. Coil performance data shall be based on tests 
run in accordance with ARI Standard 410. Copper tube, with mechanically bonded 
aluminum fins spaced no closer than 0.1 inch, and rated for a minimum working 
pressure of 200 psig and a maximum entering-water temperature of 220 deg F. Include 
manual air vent and drain valve. 

http://www.specagent.com/LookUp/?uid=123456813209&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813210&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813211&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813212&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813213&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813214&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821552&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813215&mf=04&src=wd
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F. Control devices shall be compatible with temperature controls system specified in 
Section  " INSTRUMENTATION AND CONTROL FOR HVAC." 

1. Electronic Damper Actuator: 24 V, powered open, spring return. 
2. Electronic Thermostat: Wall-mounted electronic type with temperature set-point 

display in Fahrenheit. 
3. Electronic Velocity Controller: Factory calibrated and field adjustable to minimum 

and maximum air volumes; shall maintain constant airflow dictated by thermostat 
within 5 percent of set point while compensating for inlet static-pressure 
variations up to 4-inch wg; and shall have a multipoint velocity sensor at air inlet. 

4. Terminal Unit Controller: Pressure-independent, variable-air-volume (VAV) 
controller with electronic airflow transducer with multipoint velocity sensor at air 
inlet, factory calibrated to minimum and maximum air volumes, and having the 
following features: 

a. Occupied and unoccupied operating mode. 
b. Remote reset of airflow or temperature set points. 
c. Adjusting and monitoring with portable terminal. 
d. Communication with temperature-control system specified in 

Section 230900 " INSTRUMENTATION AND CONTROL FOR HVAC." 

5. Room Sensor: Wall mounted with temperature set-point adjustment and access 
for connection of portable operator terminal. 

G. Controls: 

1. Suitable for operation with duct pressures between 0.25- and 3.0-inch wg inlet 
static pressure. 

2. System-powered, wall-mounted thermostat. 

2.4 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts. 

B. Steel Cables:  Galvanized steel complying with ASTM A 603. 

C. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, 
and bolts designed for duct hanger service; with an automatic-locking and clamping 
device. 

D. Air Terminal Unit Attachments: Sheet metal screws, blind rivets, or self-tapping metal 
screws; compatible with duct materials. 

E. Trapeze and Riser Supports: Steel shapes and plates for units with steel casings; 
aluminum for units with aluminum casings. 
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2.5 SOURCE QUALITY CONTROL 

A. Factory Tests: Test assembled air terminal units according to ARI 880. 

1. Label each air terminal unit with plan number, nominal airflow, maximum and 
minimum factory-set airflows, coil type, and ARI certification seal. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install air terminal units according to NFPA 90A, "Standard for the Installation of Air 
Conditioning and Ventilating Systems." 

B. Install air terminal units level and plumb. Maintain sufficient clearance for normal 
service and maintenance. 

C. Install wall-mounted thermostats. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5, "Hangers and Supports." 

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and 

completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate 

concretes and for slabs more than 4 inches thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate 

concretes and for slabs less than 4 inches thick. 
5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hangers Exposed to View: Threaded rod and angle or channel supports. 

D. Install upper attachments to structures. Select and size upper attachments with pull-
out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

3.3 CONNECTIONS 

A. Install piping adjacent to air terminal unit to allow service and maintenance. 
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B. Hot-Water Piping: In addition to requirements in Section "Hydronic Piping" and Section 
Hydronic Piping Specialties," connect heating coils to supply with shutoff valve, 
strainer, control valve, and union or flange; and to return with balancing valve and 
union or flange. 

C. Connect ducts to air terminal units according to Section "Metal Ducts." 

D. Make connections to air terminal units with flexible connectors complying with 
requirements in Section "Air Duct Accessories." 

3.4 IDENTIFICATION 

A. Label each air terminal unit with plan number, nominal airflow, and maximum and 
minimum factory-set airflows. Comply with requirements in Section "Identification for 
HVAC Piping and Equipment" for equipment labels and warning signs and labels. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, 
including connections. 

C. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative 
to inspect components, assemblies, and equipment installations, including 
connections, and to assist in testing. 

D. Tests and Inspections: 

1. After installing air terminal units and after electrical circuitry has been energized, 
test for compliance with requirements. 

2. Leak Test: After installation, fill water coils and test for leaks. Repair leaks and 
retest until no leaks exist. 

3. Operational Test: After electrical circuitry has been energized, start units to 
confirm proper motor rotation and unit operation. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 

E. Air terminal unit will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 233600 
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SECTION 233713 - DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 

1.2 SUMMARY 

A. This Section includes ceiling and wall mounted diffusers, registers, grilles and exterior 
louvers. 

B. Related Sections: 
1. Section "Air Duct Accessories" for fire and smoke dampers and volume-control 

dampers not integral to diffusers, registers, and grilles. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated, include the following: 

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise 
ratings. 

2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room 
location, quantity, model number, size, and accessories furnished. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from Installers of the 
items involved: 

1. Ceiling suspension assembly members. 
2. Method of attaching hangers to building structure. 
3. Size and location of initial access modules for acoustical tile. 
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, 

sprinklers, access panels, and special moldings. 
5. Duct access panels. 
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PART 2 - PRODUCTS 

2.1 CEILING DIFFUSERS, REGISTERS AND GRILLES 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Anemostat Products; a Mestek company. 
b. Carnes. 
c. Greenheck 
d. Hart & Cooley Inc. 
e. Krueger 
f. METALAIRE, Inc. 
g. Nailor Industries Inc. 
h. Price Industries. 
i. Titus. 
j. Tuttle & Bailey. 

2.2 EXTERIOR LOUVERS 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Arrow 
b. Greenheck 
c. Louvers & Dampers, Inc. 
d. United Enertech 
e. Vent Products 
f. Ruskin 

2. Depth: 6 inches. 

2.3 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate diffusers, registers, and grilles according to 
ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets." 

http://www.specagent.com/LookUp/?uid=123456821573&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813023&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813024&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813025&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813026&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813027&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813029&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813030&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance 
with requirements for installation tolerances and other conditions affecting performance 
of equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, 
fittings, and accessories. Air outlet and inlet locations have been indicated to achieve 
design requirements for air volume, noise criteria, airflow pattern, throw, and pressure 
drop. Make final locations where indicated, as much as practical. For units installed in 
lay-in ceiling panels, locate units in the center of panel. Where architectural features or 
other items conflict with installation, notify Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow 
service and maintenance of dampers, air extractors, and fire dampers. 

D. After installation of diffusers, registers, grilles and louvers, inspect exposed finish.  
Clean exposed surfaces to remove burrs, dirt, and smudges.  Replace diffusers, 
registers, and grilles that have damaged finishes. 

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as 
directed, before starting air balancing. 

END OF SECTION 233713 
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SECTION 32 3124 – ALUMINUM FENCING AND GATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: Aluminum fencing fabricated from extruded aluminum sections 

including aluminum fence posts [and aluminum gates]. 

B. Related sections: 

1. Section 03 30 00 - Cast-in-Place Concrete: Concrete footings for support of 

fence posts. 

1.2 REFERENCES 

A. American Society for Testing and Materials (ASTM) Publications: 

1. ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate. 

2. ASTM B221 - Aluminum-Alloy Extruded Bar, Rod, Wire, Shape, and Tube. 

3. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus. 

4. ASTM D822 - Tests on Paint and Related Coatings Using Filtered Open-Flame 

Carbon-Arc Exposure Apparatus. 

5. ASTM D2794 - Resistance of Organic Coatings to the Effects of Rapid 

Deformation (Impact). 

6. ASTM D3363 - Test Method for Film Hardness by Pencil Test 

1.3 SUBMITTALS 

A. Provide in accordance with Section 01 33 00 - Submittal Procedures: 

1. Product data for components and accessories. 

2. Shop drawings showing layout, dimensions, profiles, spacing of components, 

and anchorage and installation details. 

3. Copy of warranty specified in Paragraph 1.4 for review by Architect. 

1.4 WARRANTY 

A. Provide in accordance with Section 01 77 00 - Closeout Procedures: 

1. 20 years warranty for factory finish against cracking, peeling, and blistering 

under normal use. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 
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A. Ametco Manufacturing Corporation, 4326 Hamann Parkway, P.O. Box 1210, 

Willoughby, Ohio 44096; 800-362-1360. 

B. Requests to use equivalent products of other manufacturers shall be submitted in 

accordance with Section 01 63 00 - Product Substitution Procedures. 

2.2 MATERIALS 

A. Extruded aluminum: ASTM B221, Alloy 6061, Temper T-6. 

B. Sheet aluminum: ASTM B209 6061, Temper T-6. 

C. Grout: Non-shrink type, pre-mixed compound consisting of non-metallic aggregate, 

cement, and water reducing and plasticizing additives. 

2.3 FENCE SYSTEM 

A. Fencing and gate are to match existing vertical picketed fence panels, posts, caps 
and trim to the closest extent possible. 

2.4 ACCESSORIES 

A. Fasteners: Stainless steel bolts of type, size, and spacing as recommended by fence 

manufacturer for specific condition. 

B. End caps: Provide aluminum caps for exposed open extruded aluminum sections 

and for attachment of components to posts. 

2.6 FACTORY FINISH 

A. Aluminum fence panels and posts shall receive polyester powder coating.  

B. Polyester powder coating: Electrostatically applied colored polyester powder 

coating heat cured to chemically bond finish to metal substrate. 

1. Minimum hardness measured in accordance with ASTM D3363: 2H. 

2. Direct impact resistance tested in accordance with ASTM D2794. Withstand 

160 inch-pounds. 

   3. Salt spray resistance tested in accordance with ASTM B117: No undercutting, 

 rusting, or blistering after 500 hours in 5 percent salt spray at 95 degrees F and 

    95 percent relative humidity and after 1000 hours less than [3/16 inch] [5 mm] 

 undercutting. 

4. Weatherability tested in accordance with ASTM D822: No film failure and 88 

percent gloss retention after 1 year exposure in South Florida with test panels 

tilted at 45 degrees. 
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D. Color: To Match Existing Fencing 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prior to fabrication, field verify required dimensions. 

B. Cast concrete footings in accordance with Section 03 30 00 - Cast-in-Place Concrete 

as detailed on Drawings and approved shop drawings. 

1. Minimum footing diameter: 

a. Terminal and gate posts: [12 inches.] [305 mm.] 

b. Intermediate line posts: [10 inches.] [254 mm.] 

2. Allow [8 inches] [203 mm] [_____] minimum embedment of posts. 

3. Allow [6 inches] [152 mm] [_____] minimum concrete beneath post bottom. 

D. [Provide setting holes for embedment of fence posts.] [Core drill existing concrete 

footings for embedment of fence posts.] Hole shall be [2 inches] [51 mm] minimum 

greater than post width. 

3.2 INSTALLATION 

A. Install fencing in accordance with manufacturer's installation instructions and 

reviewed shop drawings. 

B. Install fence posts plumb and level [by setting post in hole drilled in concrete 

and grouting solid 

C. Do not installed bent, bowed, or otherwise damaged components. Remove damaged 

components from site and replace. 

 D. Secure fence panels with [standard stainless steel bolts to fence posts after posts have 

 been set in footings. 

E. Gates: 

1. Install gates and adjust hardware for smooth operation. 

4. After installation, test gate.  Open and close a minimum of five times. Correct 
deficiencies and adjust. 

F. Touch-up 

 

END OF SECTION 323124 
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  Formatrac® bendable track is manufactured with a 99% recycled 
aluminum core and ABS (non-PVC) shell. This patented product 
results in the most durable and lightweight bendable track.

  Formatrac® bendable track is available in four standard lengths; 
8’[2.4m], 16’[4.9m], 40'[12.2m] rolls and 105’ [32.0m]rolls. This allows 
for virtually any length or radius bend required. 

  Formatrac® bendable track is both easy to install and works with 
virtually any ceiling type including both tegular and  ush ceiling tile.

  Formatrac® bendable track carriers are load tested to hold 50 lbs. 
[22.7k] per carrier.

  Formatrac® bendable track is Class A Fire Rated.

IPC.1196/REV.9

Formatrac®

Bendable Track



PART 1 - GENERAL
1.01 SUMMARY
A. Formatrac® Bendable Track Cubicle Tracking Systems
1.02 SECTION INCLUDES
A. Formatrac® Bendable Track
B. Track accessories
1.03 SYSTEM DESCRIPTION
A. Performance Requirements: Provide Formatrac® 

Bendable Track system that conform to the 
following requirements of regulatory agencies and 
the quality control of Clickeze ® Privacy Systems , 
Inpro Corporation.

1. Fire Performance Characteristics: Provide Formatrac® 
Bendable Track conforming with the NFPA Class 
A  re rating. Surface burning characteristics as 
determined by ASTM E-84, for Formatrac® Bendable 
Track shall be a maximum  ame spread of 25 and a 
maximum smoke developed of 160

1.04 SUBMITTALS
A. Product Data: Manufacturer's printed product data 

for each type of cubicle tracking system speci  ed.
B. Detail Drawings: Mounting details with the 

appropriate fasteners for speci  c project substrates.
C. Samples: Veri  cation samples of cubicle track, 36" 

(.915m) long, in full size, with carriers, spring clip 
with grid clip and end caps.

D. Manufacturer's Installation Instruction: Printed 
installation instructions for each cubicle tracking 
system.

1.05 DELIVERY, STORAGE AND HANDLING
A. Deliver materials in unopened factory packaging to 

the jobsite.
B. Inspect materials at delivery to assure that speci  ed 

products have been received.
C. Store in original packaging in a climate controlled 

location away from direct sunlight.
1.06 PROJECT CONDITIONS
A. Environmental Requirements: Products must 

be installed in an interior climate controlled 
environment.

1.07 WARRANTY
A. Standard Clickeze®  Limited Lifetime Warranty 

against material and manufacturing defects.

PART 2 - PRODUCTS
2.01 MANUFACTURER
A. Acceptable Manufacturer: 

Clickeze ® Privacy Systems , Inpro Corporation,
PO Box 406 Muskego, WI 53150 USA;
Telephone: 800.222.5556, Fax: 888.715.8407, 
www.Inprocorp.com

B. Substitutions: Not permitted
C. Provide all cubicle tracking systems from a single 

source.
2.02 MANUFACTURED UNITS
A. Cubicle Tracking System
1. Inpro Formatrac® Bendable Cubicle Track with 

aluminum core. 
 Dimensions: height 1.375”x (34.93mm), 
 width .450" (11.43mm).
 NOTE: 8" (203mm) minimum radius for track bends.
a. White smooth  nish
CE2008 - 8 foot length (2.44m)
CE200016 - 16 foot length (4.88m)
CE200040 - 40 foot length (12.2m)
CE200105 – 105 foot length (32.02m)
2.03 TRACK COMPONENTS
A. Carrier: Provide thermoplastic carrier with aluminum 

hook.
CE2040 Carrier
B. End Cap: Provide thermoplastic end caps in a color 

matching the track.
CE2080 End Cap, white
C. Fixed End Cap: Provide thermoplastic end caps that 

allow the curtain to remain attached at that end.
CE2100 Fixed End Cap, white
D. Spring Clip: Provide spring steel spring clip to hold 

track secure to the ceiling in a color matching the 
track.

CE2200 Spring Clip, White
E. Swivel End Cap: Provide variable angle end cap that 

allows the track to attach to the wall at any angle. 
CE2080-SW, White.
F. Swivel End Cap with Fixed End Hook: Provide variable 

angle end cap that allows the track to attach to the 
wall at any angle and allows the curtain to remain 
attached at that end. 

CE2100-SW, White.
G. Spring Clip with Grid Clip: Provide spring steel spring 

clip with metal grid clip to hold track secure to 
     ceiling grid in a color matching the track. 
CE2500 Spring Clip with grid clip, White for 15/16”  

[23.8mm] grid.
CE2500-916 Spring Clip with grid clip, White for 9/16" 

[14.3mm] ceiling grid.
H. Radius Clip, 19": Provide an extruded aluminum 

and formed radius clip to create 90° bends with 
Formatrac®. Radius clip shall be white.

CE2200-RC, White.
2.04 MATERIALS
A. ABS: Continuously extruded bendable track shall be 

produced from ABS (acrylonitrile butadiene styrene) 
with and aluminum core. 

B. Aluminum: Continuously extruded bendable track 
shall be produced with an aluminum core. Core shall 
be alloy 3105-H2.

C. Molded Components: Molded components shall be 
manufactured from injection molded thermoplastic.

2.05 FINISH
A. Formatrac® Bendable Track shall be white with a 

smooth  nish.

PART 3 - EXECUTION
3.01 EXAMINATION
A. Examine areas and conditions in which the cubicle 

tracking systems will be installed.
1. Complete all  nishing operations, including painting, 

before beginning installation of cubicle tracking 
system materials.

2. Verify that surfaces and above ceiling supports are 
ready to receive work.

3.02 PREPARATION
A. General: Prior to installation, clean substrate to 

remove dust, debris and loose particles.
3.03 INSTALLATION
A. General: Locate the cubicle track as indicated on 

the approved detail drawing for the appropriate 
substrate and in compliance with the Clickeze ®  
installation instructions.

B. Installation of Formatrac® Bendable Track
1. Install Formatrac® Bendable Track, secure and rigid, 

and true to ceiling line.
2. Secure track to ceiling system. Install to ceiling grid 

with Spring Clip with Grid Clip or Spring Clip and 
mechanical fasteners.

3. Slide carriers onto the track.
4. Install end caps.
5. Install curtains on carriers ensuring smooth 

operation.
3.04 CLEANING
A. At completion of the installation, remove any debris 

and clean surfaces in accordance with the Clickeze ®  
clean up and maintenance instructions.

Formatrac® Bendable Track

Suggested Specifications
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  Open weave 100% nylon mesh material

  Inherently fl ame retardant; passes NPFA 701 small scale

  Available heights: 12" (30.48cm), 20" (50.8cm), 22" (55.8cm), 24" (60.96cm), 28" (71.12cm) and 36" (91.44cm).    
 Height sizes can vary +11/2" -1" (+3.81 cm -2.54cm)

  Optional antimicrobial mesh in available heights: 20" (50.8cm), 22" (55.8cm), 24" (60.96cm), 28" (71.12cm).     
 Height sizes can vary +1 1/2”-1" (+3.81 cm -2.54cm)        
 Antimicrobial; up to 25 wash cycles. ASTM E2149-10

  1/2" (12.7mm) holes to permit air and steam circulation

  Washable to 160°F (remove immediately)

  Tumble dry to 140°F (remove immediately)

  Colors: choose color from manufacturer's standard selection of Snow, Tusk.
Do not dye Eze-Mesh™. This will remove the finish properties and weaken the mesh. Dyed mesh is not covered under our warranty. 

  Mesh shall be non-pilling

  Tie-threads may or may not be visible

  Eze-Mesh™ fl aw factor is 6%. Flaws include, but are not limited to, tears, splits and/or waves. Wave tolerance is ¼˝ typical height 
variation within the bolt.

  Inpro Corporation warrants to its purchasers that Clickeze® Mesh shall be free of material and manufacturing defect for a period of 
90 days from the date of shipment.

Open Mesh Cloth Eze-Mesh™
Suggested Specifications





  Quiet, effortless movement

  Extruded aluminum track with durable clear anodized 
aluminum or white baked acrylic enamel finish

  Removable end cap for quick and easy carrier 
replacement without removing entire track

  Engineered to meet the most common track 
specifications

  Color-matched splices, end caps and bends available for 
quick on-site installation

  IV Carriages and accessories available for the most 
standard ceiling heights

  Suspended track sets available for hard and sloped 
ceilings

  Manufactured in 7' (2.1m), 8' (2.44m), 9' (2.74m) or                 
12' (3.66m) lengths to accommodate any application

IPC.521/REV.14

3/4"
19.05mm

13/8"
34.93mm

.060"
1.52mm

Optitrac®
Curtain Track



PART 1 - GENERAL

1.01 SUMMARY
A. Cubicle Tracking Systems
B. I.V. Tracking Systems
1.02 SECTION INCLUDES
A. Overhead metal curtain track
B. Track accessories
C. I.V. Track Accessories
1.03 SUBMITTALS
A. Product Data: Manufacturer's printed product data for 

each type of cubicle tracking system specifi ed.
B. Detail Drawings: Mounting details with the 

appropriate fasteners for specifi c project substrates.
C. Samples: Verifi cation samples of cubicle track, 4" 

(102mm) long, in full size, with carriers and end cap.
D. Manufacturer's Installation Instruction: Printed 

installation instructions for each cubicle tracking 
system.

1.04 DELIVERY, STORAGE AND HANDLING
A. Deliver materials in unopened factory packaging to 

the jobsite.
B. Inspect materials at delivery to assure that specifi ed 

products have been received.
C. Store in original packaging in a climate controlled 

location away from direct sunlight.
1.05 PROJECT CONDITIONS
A. Environmental Requirements: Products must 

be installed in an interior climate controlled 
environment.

1.06 WARRANTY
A. Standard Clickeze Limited Lifetime Warranty against 

material and manufacturing defects.

PART 2 - PRODUCTS

2.01 MANUFACTURER
A. Acceptable Manufacturer: 
 Clickeze, Inpro Corporation
 PO Box 406 Muskego, WI 53150 USA
 Telephone: 800.222.5556
 Fax: 888.715.8407
 inprocorp.com
B. Substitutions: Not permitted
C. Provide all cubicle tracking systems from a single 

source.
2.02 TRACK MATERIALS
A. Cubicle Tracking System
1. OPTITRAC, extruded aluminum cubicle track with clear 

anodized aluminum or white baked acrylic enamel 
fi nish. Aluminum shall be 6063-T5. Dimensions: 
height 3/4" (19.05mm), width 1-3/8" (34.93mm). 

a. White baked acrylic enamel fi nish 
 CE500007 - 7 foot length (2.1m) 
 CE500008 - 8 foot length (2.44m) 
 CE500009 - 9 foot length (2.74m) 
 CE500012 - 12 foot length (3.66m)  
b. Clear anodized fi nish 
 CE500007-AN - 7 foot length (2.1m) 
 CE500008-AN - 8 foot length (2.44m) 
 CE500009-AN - 9 foot length (2.74m) 
 CE500012-AN - 12 foot length (3.66m) 
2. Bent sections: Provide factory bent track sections with 

one-foot radii to mate with straight track sections: 
a. White baked acrylic fi nish 
 CE5042 - 2' x 2', 45° bend 
 CE5043 - 3' x 3', 45° bend
 CE5062 - 2’ x 2’, 60° bend 
 CE5092 - 2' x 2', 90° bend 
 CE5093 - 3' x 3', 90° bend 
 CE5094 - 4' x 4', 90° bend. 
 CE50954 - 54" radius, 7' arc length 
b. Clear anodized fi nish 
 CE5042-AN - 2' x 2', 45° bend 
 CE5043-AN - 3' x 3', 45° bend 
 CE5062-AN - 2' x 2', 60° bend 
 CE5092-AN - 2' x 2', 90° bend 
 CE5093-AN - 3' x 3', 90° bend 
 CE5094-AN - 4' x 4', 90° bend. 

2.03 TRACK COMPONENTS
A. End Cap: Provide thermoplastic end caps in a color 

matching the track. 
 CE5080 End Cap, white 
 CE5080-AN - End Cap, gray
B. Carrier Removal End Cap: Provide thermoplastic 

end caps that allow carrier removal without the 
disassembly of track sections. End cap shall have 
a removable inner cap that allows carriers to be 
removed. 

 CE5100 Carrier Removal End Cap, white 
 CE5100-AN, carrier removable end cap, gray
C. Metal End Caps: Provide extruded aluminum end caps 

in a fi nish matching the track. 
 CE5080M, End Cap, White 
 CE5080M-AN, End Cap, Anodized
D. Track Splice: Provide track splice to fi t track section, 

with fi nish matching that of the track. 
 CE5SPLICE - Track Splice, white 
 CE5SPLICE-AN - Track Splice, anodized
E. Suspended Track Sets: Provide support sets, designed 

to receive attachment from track support. 
 CE5500 - Hard Ceiling Support Brackets, White
 CE5500-AN - Hard Ceiling Support Bracket, Anodized
 CE5275-Tegular Suspended Support 15/16”Grid Clip 

and Bracket, White
 CE5275-AN - Tegular Suspended Support 15/16” Grid 

Clip and Bracket, Anodized
 CE5274 – Flush Suspended Support 15/16” Grid Clip 

and Bracket, White
 CE5274-AN – Flush Suspended Support 15/16” Grid 

Clip and Bracket, Anodized
F. Sloped Ceiling Support Set Brackets: Provide brackets 

to mount to angle ceilings and receive attachment 
from track support. 

 CE5400 - Sloped Ceiling Support Bracket, White
 CE5400-AN – Sloped Ceiling Support Bracket, 

Anodized
G. Post for Support Set: Provide 5/8" (15.86mm) clear 

anodized aluminum or white enamel post for support 
set.  8’ lengths.

 CE830008 – Post for Support Set white baked acrylic 
enamel fi nish 

 CE830008-AN - Post for Support Set, anodized 
H. Safety Loading Unit: Provide loading unit to splice fi t 

with track section and allow quick and safe curtain 
replacement. Unit includes durable hinge, latch, and 
standard length 5’ track.

 CE5920 – Optitrac® Safety Loading Unit, Wall Mount: 
white baked acrylic enamel fi nish, standard length 
– 5ft (1.52m). Provide white wall mount housing to 
allow safety loading unit to mount at ceiling height 
and to adjacent wall. 

 CE5921-Optitrac® Safety Loading Unit, Post Mount: 
white baked acrylic enamel fi nish, standard length 
– 5ft (1.52m)– provide white post mount housing 
to allow safety loading unit to mount to suspended 
posts, when wall mounting cannot be used. 

 CE8521 – Operating wand – white. Provide 42” 
(1.06m) long wand to lock and unlock safety loading 
unit from housings.  One wand per 10 or fewer safety 
loading units.

I. Curtain Carriers: Provide acetal carriers with non-
binding nylon rollers accurately fi t to track. Carriers 
to be fi tted to curtain to prevent accidental curtain 
removal. 2.2 carriers per lineal foot of track length, 
plus one extra carrier. 

 CE5038 Ball and Chain Carrier
J. Spool Carrier: Provide Spool Carrier with drop post and 

hook. Spool and drop post shall be injection molded 
acetal, hook shall be stainless steel. 2.2 carriers per 
lineal foot of track length, plus one extra carrier.

 CE5041 Spool carrier with drop post and metal hook.
K. Solid Hook Spool Carrier: Provide solid hook spool 

carrier for use in Optitrac® and Optitrac® SLU. Carrier 
shall be one-piece, injection molded acetal. 2.2 
carriers per lineal foot of track length, plus one extra 
carrier.

 CE6030 Solid Hook Spool Carrier.

L. Ligature Resistant Pop-out Curtain Carriers: Provide 
non-binding nylon roller carrier, fi tted to curtain with 
ligature resistant hook for safety.  2.2 carriers per 
lineal foot of track length.

 CE6026-LR - Ligature Resistant* Carrier. *While 
these products are designed for behavioral health 
applications, they do not guarantee patient safety.

M. Wands: Provide wand to move curtain along
 the track. 
 CE9224: Adjustable Chain Wand 24" (609mm) 
 CE100699: Drapery Wand 30"
 CE100697: Drapery Wand 36" 
 CE100698: Drapery Wand 48"
N. Tie Backs: Provide curtain tie back to hold curtain 

back. 
 CE9251 - Beaded Plastic Chain Curtain Tie Back - 48" 

(1.22m) long chain
 CE9252 – Beaded Nickel-Plated Curtain Tie Back - 48" 

(1.22m) long chain
 Fabric Tie Back - 3" x 18", 1" white Velcro each end.
O. Wall Brackets: Provide Wall Brackets to install track on 

wall. Bracket dimensions: 4.25" (108mm) deep x 1.75 
(44mm) high x 1.25 (32mm) wide. Space brackets a 
maximum of 24" (610mm) on center.

 CE5082 Wall Bracket , white.
 CE5082-AN Wall Bracket, zinc plated.
2.04 I.V. BAG HOLDER COMPONENTS
1. I.V. Support Carriage: Provide carriage with nylon 

wheels, twist lock device for 8' (2.45m), 8'6" (2.59m), 9' 
(2.74m), 9'6" (2.9m), or 10' (3.05m) ceilings. 

 CE550208 - I.V. Carriage, 8' (2.45m) height 
 CE550286 - I.V. Carriage and extender hook, 8'6" 

(2.59m) height 
 CE550209 - I.V. Carriage and extender hook, 9' (2.74m) 

height 
 CE550296 - I.V. Carriage and extender hook, 9'6" 

(2.9m) height 
 CE550210 - I.V. Carriage and extender hook, 10' 

(3.05m) height
2. I.V. Bag Holder: Provide holder of stainless steel 

with foldable arms for storage. Units are to be fully 
telescoping to any position, with a spring load action 
from release/lock ring. 

 CE9505 - 5 Unit Bag Holder
 CE9509 - 9 Unit Bag Holder

PART 3 - EXECUTION

3.01 EXAMINATION
A. Examine areas and conditions in which the cubicle 

tracking systems will be installed.
1. Complete all fi nishing operations, including painting, 

before beginning installation of cubicle tracking 
system materials.

2. Verify that surfaces and above ceiling supports are 
ready to receive work.

3.02 PREPARATION
A. General: Prior to installation, clean substrate to 

remove dust, debris and loose particles.
3.03 INSTALLATION
A. General: Locate the cubicle track as indicated on 

the approved detail drawing for the appropriate 
substrate and in compliance with the Clickeze 
installation instructions. 

B. Installation of Optitrac® Cubicle Tracking System:
1. Install cubicle track, secure and rigid, and true to 

ceiling line.
2. Install end cap.
3. Secure track to ceiling system. Install with mechanical 

fasteners.
4. Slide carriers onto the track.
5. Install curtains on carriers ensuring smooth operation.
3.04 CLEANING
A. At completion of the installation, remove any debris 

and clean surfaces in accordance with the Clickeze 
clean-up and maintenance instructions

END OF SECTION

Optitrac® Cubicle Track
Suggested Specifications



  Numerous colors and patterns to choose from, organized into 
easy to order categories

  Custom window treatments and bedspreads also available for a 
complete soft goods program

  Eze-Mesh™ material available in: 12" (30.48cm), 20" (50.8cm), 
22"(55.8cm), 24" (60.96cm), 28" (71.12cm) and 36" (91.44cm) 
standard heights. #50 (1/2" hole), choose from Tusk or Snow 
colors. Optional Anti-microbial mesh is available.

  Curtains manufactured to accommodate many applications

  Fabrics have been tested and pass fire safety standards

IPC.504/REV.15

Clickeze®
Privacy Curtains



PART 1 – GENERAL
1.01 SUMMARY
A.  Privacy Curtain
1.02 SECTION INCLUDES
A.  Curtains
1.03 REFERENCES
A.  National Fire Protection Association (NFPA)
1.04 SYSTEM DESCRIPTION
A.  Performance Requirements: Provide privacy curtains 

that conform to the following requirements of 
regulatory agencies and the quality control of 
Clickeze ® , Inpro Corporation.

1.  Fire Performance Characteristics: Provide curtains 
that conform with NFPA 701, Fire Tests for Flame and 
Resistant Textiles and Films.

1.05 SUBMITTALS
A. Product Data: Manufacturer's printed product data 

for each type of privacy curtain specifi ed.
B. Fabric Samples: Swatch cards of fabric samples 

illustrating fabric color and weave.
C. Manufacturer's Care Instruction: Printed care 

instructions for each curtain.
1.06 DELIVERY, STORAGE AND HANDLING
A.  Deliver materials in unopened factory packaging to 

the jobsite.
B.  Inspect materials at delivery to assure that specifi ed 

products have been received.
C.  Store in original packaging in a climate controlled 

location away from direct sunlight.
1.07 PROJECT CONDITIONS
A.  Environmental Requirements: Products must 

be installed in an interior climate controlled 
environment.

1.08 WARRANTY
A.  Standard Clickeze ®  Limited Warranty against 

material and manufacturing defects.

PART 2 – PRODUCTS
2.01 MANUFACTURER
A.  Acceptable Manufacturer Clickeze, Inpro 

Corporation, PO Box 406 Muskego, WI 53150 USA; 
Telephone: 800.222.5556, Fax: 888.715.8407, 
Internet address: www.inprocorp.com

B.  Substitutions: Not permitted
C.  Provide all privacy curtains from a single source.

2.02 MATERIALS
A.  Privacy Curtain
1.  Fabric: Provide 100% polyester curtains. Fabric is to 

be opaque, washable, fl ame retardant and closely 
woven.

2.  Shield Fabric: Provide 100% polyester, impregnated 
and multi-coated with Aqueous based 
microporous polymers.

3. Enviro GT Fabrics: Provide fabrics that are 100% Eco 
Polyester. Eco polyester fabrics shall be free of 
chlorine and PBT's (persistent, bioaccumulative and/
or toxic substances).

4.  Open Mesh Cloth: Provide curtain heading of open 
weave nylon mesh material with #50 1/2" (12.7mm) 
holes to permit air and steam circulation. Mesh is to 
be fl ame retardant, washable and dry-cleanable.

2.03 FINISH AND COLOR
A.  Cubicle Privacy Fabric: Select solid or patterned fabric 

from manufacturer's standard selection.
B.  Open Mesh Cloth: Provide curtain heading of mesh 

material in a color selected from manufacturer's 
standard selection.

2.04 FABRICATION
A.  Privacy Curtain
1.  Curtain Width: Manufacture curtains of one piece, 

sized to 10% wider than the track length but no less 
than 1' (304.8mm) extra fullness. Width tolerance ±3".

2.  Curtain Height: Specify height. Bottom of privacy 
curtains hang 12"-15" (304.8-355.6mm) above fl oor. 
Dressing room curtains hang 4"-6" (101.6m-152.4mm) 
above fl oor. Height tolerance + 2-1/2" /- 2".

3.  Curtain Heading: Manufacture with or without 
heading of open mesh cloth, to the same width as the 
curtain fabric. Include 4-ounce (113.4g) nickel-plated 
grommets, 6" (152.4mm) on center for carriers.

4.  Seams: Bottom hem shall be double-fold and 1-1/4" 
(31.75mm) wide. Curtains shall be seamless if 
possible or lock stitch seams in two rows. Turn 
seam edges and lock stitch. Sewing thread to be core 
spun polyester.

5.  Sewing Options
a.  Standard: Mesh bottom band sewn to fabric – exposed.
b.  Hidden Mesh: Mesh bottom band hidden under hem 

of fabric.
c.  Framing: Fabric sewing on sides of mesh and top of 

mesh banding (where grommets are placed).  Mesh is 
"framed".

d.  Banding: Fabric is on top of mesh banding (where 
grommets are placed).

e.  Snaps: Ivory plastic snaps placed on mesh bottom 
banding and/or on side hems.

f.  Snap Tape: continuous metal snap tape placed on 
mesh bottom and/or on side hems.

PART 3 – EXECUTION
3.01 EXAMINATION
A.  Examine areas and conditions in which the cubicle 

tracking systems will be installed.
1.  Complete all fi nishing operations, including painting, 

before beginning installation of cubicle tracking 
system materials.

2.  Verify that surfaces and above ceiling supports are 
ready to receive work.

3.02 PREPARATION
A.  General: Prior to installation, clean substrate to 

remove dust, debris and loose particles.
3.03 INSTALLATION
A.  General: Locate the cubicle track as indicated on 

the approved detail drawing for the appropriate 
substrate and in compliance with the Clickeze ®  
installation instructions. 

B.  Installation of Cubicle Tracking Systems:
1.  Install cubicle track, secure, rigid, and true to 

ceiling line.
2.  Slide carriers onto the track.
3.  Install end cap or stop device.
4.  Secure or suspend track to ceiling system. Install 

with mechanical fasteners or Gridclips.
5.  Install curtains on carriers ensuring 

smooth operation.
3.04 CLEANING
A.  At completion of the installation, remove any debris 

and clean surfaces in accordance with the Clickeze ®  
clean-up and maintenance instructions.

Clickeze® Privacy Curtains
Suggested Specifications



SM Series

Acrovyn® corner guards are the most durable and simple 
solution to protect facilities prone to damage. Available in 
designs and material options to suit every interior need.
The SM series features 3" legs, offering extra protection 
coverage with minimal visual impact.

Advantages
• Available in a variety of finishes to easily coordinate with 

any interior design scheme

• Shock absorbing 

• Easily replaceable cover & end caps 

• Good for tight spots 

• Easy to clean

Applications
• Hallways/corridors

• Reception areas

• Cafeteria/dining spaces

• Common areas

Model SM-20AN

Questions? Connect with a CS Representative.
c-sgroup.com/representative-locator

c-sgroup.com | 800.233.8493
©2023 Construction Specialties, Inc.Construction Specialties®

PS.SM.0323ACROVYN® CORNER GUARDS

https://www.c-sgroup.com/representative-locator
https://www.c-sgroup.com/representative-locator


Product Details 
• PVC-free Acrovyn in shadowgrain texture

• 3" (76.6mm) leg 

• 3/8" (9.5mm) wall offset 

Certifications/Testing
• Resistant to certain bacterial & fungal growth (per ASTM  

G 22-76 & G 21-96)

• Chemical resistant (per ASTM D 543)

• Impact resistant (per ASTM F 476-84)

• UL Class A/1 fire rated & labeled

• California 01350 Testing (VOC Emissions)

See all finish options online at c-sgroup.com.

Acrovyn Finish Options

Warranty
• Acrovyn Limited Lifetime Warranty

Model Details

MODEL RETAINER PROFILE ANGLE END CAP

SM-10N Aluminum 1" (25mm) radius bullnose 90o angle only 

SM-20N Regrind 1/4" (6mm) nose radius 90o angle only 

SM-20AN Aluminum 1/4" (6mm) nose radius 90o angle only 

SM-20MN Regrind/  
Aluminum 1/4" (6mm) nose radius Odd-degree angles between 45° and 160° 

Brushed 
Metals

WoodgrainsSolid Colors

Learn More

Questions? Connect with a CS Representative.
c-sgroup.com/representative-locator

c-sgroup.com | 800.233.8493
©2023 Construction Specialties, Inc.Construction Specialties®

SM Series

PS.SM.0323ACROVYN® CORNER GUARDS

https://csinc.bz/sm-20
https://www.c-sgroup.com/representative-locator
https://www.c-sgroup.com/representative-locator
andy
Highlight
SM-10N Aluminum 1" (25mm) radius bullnose 90o angle only 
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Figure 1. Majestic Series Single Tier Headwall System

Submittals and Verifications 
Job specific shop drawings shall be produced for each project. 
These shop drawings will clearly indicate the area of Medical 
Gas termination, and electrical connection points inside the 
Headwall System. As Built drawings will be produced, and 
emailed at the time of shipment. 

Amico Corporation will manufacture equipment as per signed 
approval drawings and verifications documents, which are 
provided in the job specific submittal package.

General Specifications
The Amico Majestic Series Single Tier Headwall shall be 
manufactured by Amico Corporation, in accordance with job 
specific shop drawings and documents. The complete Headwall 
assembly shall be cULus listed. The following is a general 
specification, and components listed may not be present or 
required in final product.

The Majestic Series Headwall system is listed by Underwriters 
Laboratories Inc.(UL) in Canada and the United States of America. 
This product also complies with the seismic requirements of, 
and is approved by the State of California’s Office of Statewide 
Health Planning and Development (OSPHD). Amico Corporation 
manufactures all products in accordance with the National Fire 
Protection Association (NFPA), NFPA-99c (current edition) and 
National Electric Code (NEC).

The installation contractor is responsible for compliance with all 
local, state, and federal codes applicable to the installation of 
medical gas and electrical systems. 

Surface Mounted Single Tier Headwall
Majestic Series
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Materials and Construction 
Enclosure shall be constructed of extruded, anodized aluminum 
alloy sections to provide a modular surface mounted unit with 
integrated accessory rails for equipment management.

The Majestic system can be manufactured in lengths that range 
from 12" (305 mm) to 120" (3048 mm). Units that require a length 
beyond 120" (3048 mm) will be divided into sections using 
painted connection plates. On-site medical gas and electrical 
connections between sections will be required.

Each headwall system has integrated raceways and a single area 
connection for electrical wiring for each type of power (critical, 
normal and low voltage/communication). 

All med gas piping shall be hard-piped and brazed to a single 
point of connection. 

Fascia panels, top and bottom cover panels shall be removable 
for access for easy installation and maintenance of headwall 
services.

Integrated Accessory Rails 
The Single Tier Headwall System has two (2) accessory channels, 
which are integrated into the aluminum extrusion assembly. 
The accessory channels are clear etched anodized.

Laminated Fascia 
Aluminum strips with High pressure laminate (HPL), color and 
pattern selection by customer.

Covers and End Caps 
Top and bottom cover panels are made of power coated 
extruded aluminum. End caps are made of injection molded 
ABS Fire Retardant plastic.

Service Chase (Optional) 
Shall be constructed of 6063-T5 extruded aluminum, with 
passage space for conduit and medical gas piping. High Pressure 
Laminate MDF inserts shall finish the exposed front, and shall 
match the laminate color selected.

Medical Gas Outlets 
Amico Corporation manufactures several compatible 
connection types for Medical Gas and Vacuum Outlets. The 
outlet connection type shall be as called for on the signed 
approval documents. 

Medical Gas Manifold 
Medical gas distribution shall be supplied by pipe drops via the 
service chase or single point termination zone as indicated on 
the drawing. All Medical Gas Outlets and piping shall be brazed 
and tested in accordance with NFPA 99c. All Medical Gas piping 
shall be Type L copper pipe. Each outlet, piping and manifold 
shall pass a 24 hour standing pressure test.

Electrical Wiring 
Wire for standard and critical branch power circuits shall be #10 
or #12 (as specified) type THHN stranded copper wire, 600 volt, 
with heat resistant thermoplastic insulation for hot (black) and 
neutral (white). Grounds shall be #10 type R THHN stranded 
copper wire (green). All ground conductors shall be installed in 
conduit.

Grounding and Bonding 
All ground conductors shall be installed in conduit. Each 
power receptacle shall have a ground conductor connected to 
a grounding screw. A grounding bus will be installed in each 
device barrier box at rough in locations, and shall be installed as 
to insure grounding for the complete power system. 

Electrical Receptacles 
Shall be Hospital Grade 15 or 20 amp, 120 or 277 volt, UL listed 
and marked Hospital Grade. Quantity and type as shown on 
drawings. Amico shall furnish and install receptacles with wiring 
required, as shown on submittal shop drawings. Electrical 
contractor shall insure compatibility of plug on accessory 
equipment to be used with these devices:

Duplex Receptacles shall be NEMA style 5-15R or 5-20R, color 
Ivory for use on normal power circuits, and color Red for use on 
critical branch power circuits. 

Simplex Receptacles shall be NEMA style 5-15R or 5-20R, color 
Ivory for use on normal power circuits, and color Red for use on 
critical branch power circuits. 

Safety Receptacles (if required) shall be duplex type, be 
NEMA style 5-15R or 5-20R, color Ivory for use on normal power 
circuits, and color Red for use on critical branch power circuits. 
Receptacles shall limit proper access to energized contracts and 
shall accept both 2 wire and 3 wire plugs. 

Locking Receptacles (if required) shall be simplex type, 20 
amp, 120 or 277 volt, color black, and be HUBBELL lock 23000 
HG style, or equivalent.

Surface Mounted Single Tier Headwall
Majestic Series
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Amico Corporation | 85 Fulton Way, Richmond Hill, ON L4B 2N4, Canada | 600 Prime Place, Hauppauge, NY 11788, USA
Toll Free Tel: 1.877.462.6426 | Toll Free Fax: 1.866.440.4986 | Tel: 905.764.0800 | Fax: 905.764.0862 | www.amico.com

ACA-SP-MAJESTIC-SURFACE-SINGLE  12.19.2019

Low Voltage Data Provisions 
Shall be connected to device junction box via conduit or 
raceway. Amico Corporation shall include pull cord extending 
from junction box to service provision. Telephone jack, Blank 
faceplates, Data port or other Low Voltage device shall be 
furnished, installed and wired by Low Voltage contractor. 

Switching 
Shall be Industrial Grade 120 or 277 volt, 15 or 20 amps. Switch 
type options include SPST, 3-Way or Momentary, as shown on 
submittal shop drawings. Low Voltage Switching will be 0-12 
volts, 15 amps unless otherwise noted. Amico Corporation shall 
furnish, pre-install and wire all switches.

Lighting (Optional) 
Direct and Indirect lighting can be provided by the Amico 3' or 
4' Overbed lighting system. Two fluorescent fixtures and ballasts 
shall be located in the Overbed light enclosure. These fixtures 
provide lighting on and above the patient bed. Each fixture shall 
accommodate four (4) fluorescent bulbs (supplied by others). 

Installation
Mounting and final connections are the responsibility of the 
installing contractor. This includes receiving, storage, erection, 
overhead bracing, clean up, touch up, and carton disposal. 
The contractor shall supply all necessary installation materials, 
including such items as tools, fasteners, calking and electrical 
lamps. 

The electrical contractor shall be responsible for the final 
electrical hook-up at service connection locations, as well as 
interconnection wiring on multi-sectional units. Once the 
installation is complete, the electrical contractor shall test 
equipment function and high voltage services / grounding in 
accordance with local electrical code requirements. It is the 
responsibility of the hospital and/or the approval authority to 
notify Amico if Local electrical code varies or differs from that of 
NEC. Amico manufactures all products in accordance with NEC 
(current edition).

The medical gas contractor shall be responsible for piping and 
final connection of all medical gas services. Amico Corporation 
will manifold medical gas pluming internal to the Headwall 
System, and provide single point of connection as per the 
submittal documents. The medical gas contractor shall be 
responsible for purging, pressure testing, gas identification 
and system certification in accordance with NFPA 99c (current 
edition) or CSA-Z7396.01-06.

Please refer to the Single Tier Majestic installation instructions 
for further detail.

Optional Equipment
Amico Accessories 
Shall be provided in the quantities and types as ordered. 
Accessories shall be installed by others, in the locations 
determined by the end user. Please see the Amico Accessories 
catalog for additional product and mounting information.

Product Code Definition
HWXX-01T-P-MYYY 

• X = Variable Chase Width (00, 12", 14", 19") 

• P = Private or Semi-Private (P, S)

• YYY = Length in Inches (example – 096)

Surface Mounted Single Tier Headwall
Majestic Series
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Description:
Designed to provide optimal Exam Lighting, the Solar Series 2' x 4' Behavioral Eclipse Exam LED Light offers the added security needed for 
behavioral health areas of the facility. With patient safety in mind, this fixture has been designed with a tamper-proof polycarbonate shield and 
Torx fasteners to offer optimal protection. The housing is constructed using a high-quality Cold Rolled steel enclosure for added durability and 
security.

Features: 
• Hospital grade material and finish
• Glare-free reflectors
• Exam lights
• Long lasting LEDs
• Seam welded enclosure
• Tamper resistant fasteners
• Anti-ligature construction

Solar Series

2' x 4' Eclipse Exam LED Light
Behavioral

Construction Material:
Housing: 20ga CRS, single piece, seam-welded construction.

Finish: White urethane powder coat finish – 5 step treatment; hospital grade material and finish.

Lens: Impact resistant, clear polycarbonate lens. Available in different thickness.

Drivers: High power factor constant current, 0.97 pf @ 120 Volts (Class 2, Class II).

Light Source: Samsung LED mounted to aluminum core linear boards.

Ingress Barrier: IP65 rated fully enclosed 16Ga CRS cover, with contentious lens retention system. Tested and proven anti-ligature construction.

Specifications: 
Voltage: 120 - 277 Volts

Standard Wattage: Exam: 80 W

Standard Lumen Output: Exam: 8,280 lms

Dimming Options: 0 - 10 Volts, Standard 5% dimming; contact factory for 1% dimming, DALI options available

Color Quality: Standard 80 CRI, contact factory for 90 CRI

Standard Color Temperature: 3000K, 3500K, 4000K (contact factory for additional options)

Life of LEDs: L70 >100,000 hours

Listings: Certified to UL standards by ETL. Conforms to CSA standards as per ETL testing.

Warranty: Limited five (5) year warranty 
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Lighting Solutions

Amico Lights Corporation | 122-B East Beaver Creek Road, Richmond Hill, ON L4B 1G6, Canada | www.amico.com
Toll Free Tel: 1.877.462.6426 | Toll Free Fax:1.866.440.4986 | Tel: 905.764.0800 | Fax: 905.764.0862

L SEC24
FunctionsVoltage

Ordering Guide:

Color 
Temperature

CRI SwitchingMounting

ALT-SP-SOLAR-ECLIPSE-2X4-LED-EXAM-BEHAVIORAL  12.20.2023

Standard Output:
Exam = 8,280 lms, 80 W

High Output:
Exam = 10,296 lms, 99 W 

Vandal Resistant Lens:
0.118" - 0.354" Polycarbonate Lens 

Dimensions:

Description:

Part No:

REVISION:

MATERIAL

FINISH COLOUR

GAUGE

55 EAST WILMOT ST
RICHMOND HILL
ONTARIO, L4B 1A3

TEL: 905-764-0800
TOLERANCES:

NOTESTOCK#

4' (47.75")

2' (23.75")

0.375' 
(4.5")

Solar Series

2' x 4' Eclipse Exam LED Light
Behavioral

Series Voltage* Functions** Color 
Temperature*** CRI Mounting Switching VR Options  

& Lens Type

L-SEC24 120 E100 Exam (standard lms) L30 3000K A 80 CRI F Flange Mount 000 No Switch 
(provided by others) VRA Vandal Resistant;

0.118" Clear Polycarbonate

277 E200 Exam (high lms) L35 3500K B 90 CRI G Grid Mount LVC Low Voltage Controller VRB Vandal Resistant;
0.177" Clear Polycarbonate

*Consult 
factory 
for 347 V 
requirement

EXYZ Custom Lumens L40 4000K LVD Low Voltage Controller 
with Dimming VRC Vandal Resistant;

0.220" Clear Polycarbonate

**Consult factory for custom 
light output options. CXX Custom 

Temperature LMS LightMaster
without Dimming VRD Vandal Resistant;

0.354" Clear Polycarbonate

***Consult factory for 
additional options LMD LightMaster 

with Dimming VNA Vandal Resistant & Night Light;
0.118" Clear Polycarbonate

VNB Vandal Resistant & Night Light;
0.177" Clear Polycarbonate

VNC Vandal Resistant & Night Light;
0.220" Clear Polycarbonate

VND Vandal Resistant & Night Light;
0.354" Clear Polycarbonate

For Example: L-SEC24-120-E100-L30-A-G-LVC-C-VNB
Solar Behavioral Eclipse Series 2' x 4',120 V, Exam only (standard lms), 3000 Kelvin, 80 CRI, Grid Mount, Low Voltage Controller, Vandal Resistant & Night Light;
0.177" Clear Polycarbonate

Ordering Information:

VR Options
& Lens Type
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Construction Material:
Color Options: Antique white

Lighthead Diameter: 14" (35.6 cm)

Lighthead Weight: 7 lbs (3.3 kg)

Number of LEDs (main): 18

Brightness Control: 50% - 100%

Light Field Diameter: 7.5" (19 cm)

Depth of Illumination: 94.5" (240 cm)

Power Supply: Direct power supply

Specifications: 
Shadow Dilution: Single Mask: 0.7%, Double Cavity: 55.5%, Cavity: 100%, Single Mask with Cavity: 0.3%, Double Mask with Cavity: 55.3%

Electrical: 100-240 VAC, 50/60 Hz, 0.5 amps

Color Rendering Index (Ra): 95+

Light Intensity (Central Luminance): 80,000 Lux at 1 m

Standard Color Temperature: 4500K

Life of LEDs: L70 50,000 hours

Certifications: Conforms to: AAMI STD ES60601-1, IEC STD 60601-1-6, IEC STD 60601-2-41; Certified to: CSA STD C22.2 No. 60601-1

Warranty: Limited five (5) year warranty 

Description:
Precisely positioned LEDs allow for superior shadow control, light intensity, and depth of field, while proper color temperatures and a CRI of 95+ 
provide excellent color accuracy for minor procedure and examination.

Designed with convenience in mind the Vega 80 LED features an easy to use control pad to adjust light functions and intensity. A removable handle is 
ergonomically positioned off to the side to maximize light field for examinations.

Features: 
• Control pad on lighthead for easy access to light functions
• Slim design to reduce clutter in small workspaces
• Lightweight long reach arms allow for easy positioning
• Removable/sterilizable handle

Vega Series

Vega 80 LED Light
Ceiling Mounted

Switch on the light 
at lighthead

Set the required 
luminosity with  

5 dimming levels

Endo mode
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For Example: L-VLED80-CM-SC-ST
Vega 80 LED, Ceiling Mount, Single Ceiling Mount, Standard Arm

Ordering Information:

L VLED80 CM SC
Quantity of 
Lightheads

Mounting 
Option

Ordering Guide:

Spring Arm 
Size

Dimensions:

Range of Motion

Series Mounting Options Quantity of Lightheads Spring Arm Size

L-VLED80 CM Ceiling Mount SC Single Ceiling Mount ST Standard

EX Extended

NOTES:
North American: 120V; International: 230V

Vega Series

Vega 80 LED Light
Ceiling Mounted

Diameter 63.736 in [1618.90 mm] Based on Standard Arm [550.00 mm]
Diameter 73.972 in [1878.90 mm] Based on Extended Arm [720.00 mm]

Diameter 126.840 in [3221.74 mm] Based on Standard Arm [550.00 mm]
Diameter 137.076 in [3481.70 mm] Based on Extended Arm [720.00 mm]

360° Range of Motion

360° Range of Motion

Diameter 16.00 in [406.40 mm]
DISC COVER

Diameter 12.60 in [320.04 mm]
CEILING FLANGE

10.60 in [269.24 mm] (X6)
BOLT SPACING*

EXTENSION ARM

SPRING ARM
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Lighting Solutions

Amico Lights Corporation | 122-B East Beaver Creek Road, Richmond Hill, ON L4B 1G6, Canada | www.amico.com
Toll Free Tel: 1.877.462.6426 | Toll Free Fax:1.866.440.4986 | Tel: 905.764.0800 | Fax: 905.764.0862

45°

45°

ALT-SP-VEGA-80-LED-CEILING  11.29.2023

Dimensions:

Side View

Vega Series

Vega 80 LED Light
Ceiling Mounted

Structural Mounting Surface

DROP TUBE
Length Varies

14.000 in [355.60 mm]

Standard 31.943 in [811.40 mm]
Extended 36.986 in [939.40 mm] 31.552 in [801.40 mm]

Standard 22.742 in [577.65 mm]
Extended 27.860 in [707.64 mm]

Finished Ceiling





Bumper Guard

Advantages 
• Shock absorbing; designed to take impact

• Light duty crash rail

• Extensive variety of profile and finish options including 
Acrovyn and real wood, provides a solution for any design 
need 

• Cover snaps over a continuous aluminum retainer

• Custom finishes available on wood models

• Factory-finished wood available with low VOC water-
based wood finishes

Applications
• Chair rails

• Office 

• Conference rooms 

• Reception areas

Building Segments

• Healthcare

• Senior Living

• Office & Mixed Use

• Retail 

• Hospitality

• Aviation & Transportation

Acrovyn bumper guards and bed locators are designed to keep carts and beds away from walls and are perfect for chair rail 
applications where specific damage is recurring.  The continuous aluminum retainer is mounted on bumper cushions for 
additional shock-absorption.  

Learn More

Model BG-30

Questions? Connect with a CS Representative.
c-sgroup.com/representative-locator

c-sgroup.com | 800.233.8493
©2023 Construction Specialties, Inc.Construction Specialties®

 PS.BG.0323ACROVYN® CRASH RAILS

https://csinc.bz/bg-30
https://www.c-sgroup.com/representative-locator
https://www.c-sgroup.com/


Real Wood Options 

Warranty

• Acrovyn Limited Lifetime Warranty

Model Details

Product Details
• PVC-free Acrovyn in shadowgrain texture

• .078" (1.98mm) thick Acrovyn® cover & end caps

• Factory-formed radius

• 90- & odd-degree outside corners available 

• Factory-mitered ends available cut to size, including  
inside/outside corners (real wood models)

• For random lengths, ends to be field-mitered (real wood 
models)

• Optional vertical accent reveal available for joint between  
end cap and cover; in black only (Model: FR-225)

Certifications/Testing
• Resistant to certain bacterial & fungal growth (per ASTM G 

22-76 & G 21-96)

• Chemical resistant (per ASTM D 543)

• Impact resistant (per ASTM F 476-84)

• UL Class A/1 fire rated & labeled (excludes models FRW-
225 & FRW-270N)

• California 01350 Testing (VOC Emissions)

Acrovyn Finish Options

Natural Light Oak Honey Cherry Walnut Smokey Elm

Oak Maple *Bamboo *Beech Cherry

All woods are available in the following finishes. 

Questions? Connect with a CS Representative.
c-sgroup.com/representative-locator

c-sgroup.com | 800.233.8493
©2023 Construction Specialties, Inc.Construction Specialties®

Bumper Guard

 PS.BG.0323

MODEL PROFILE MATERIAL MAX LENGTH MOUNT WALL OFFSET RAMP 
TRANSITION

BUY 
ONLINE 

BG-10 4" (101.6mm) Acrovyn 20' (6.1m) 1/2" (12.7mm) 
mounting Cushion 2 7/16" (61.9mm)  

BG-30 2 3/4" (69.9mm) Acrovyn 20' (6.1m) 1/2" (12.7mm) 
mounting cushion 1 5/8" (41.3mm)  

BL-100 4" (101.6mm) Acrovyn 20’ (6.1m) 1/2" (12.7mm)
 mounting cushion 2 3/8" (60.3mm)

BL-200 4" (101.6mm) Acrovyn 20’ (6.1m) Aluminum bracket 
assembly Up to 12" (304.8mm)

FR-125 1 1/8" (28.6mm) Acrovyn 12’ (3.7m) N/A 1 1/8" (28.6mm) 

FR-225 2 1/4" (57.2mm) Acrovyn 20' (6.1m) N/A 3/4" (19.1mm) 

FR-270 2" (50.8mm) Acrovyn 20' (6.1m) N/A 1" (25.4mm) 

FRW-225 2 1/4" (57.2mm) Wood 7-12' (2.1-3.7m) varies by species 
random wood rail length

1" (25.4mm) stainless 
steel mounting clip 3/4" (19.1mm)

FRW-270 3 3/4" (95.3mm) Acrovyn/
Wood

20' (6.1m) Acrovyn rail. Wood rail 
varies by species N/A 1 15/32" (37.3mm)

Brushed 
Metals

WoodgrainsSolid Colors

See all finish options online at c-sgroup.com.

* Bamboo: available in 7'-8' lengths only. Beech: available in 7'-11' lengths only. For all models.

ACROVYN® CRASH RAILS

https://www.c-sgroup.com/representative-locator
https://www.c-sgroup.com/
andy
Highlight
FR-270 2" (50.8mm) Acrovyn 20' (6.1m) N/A 1" (25.4mm) 



SCR-R Series

Advantages 

• Rounded edge offers a nice radius look and prevents dust 
collection

• Shock absorbing; designed to take impact

• Covers easily replaced 

• 2 profile sizes available

• Cover snaps over a continuous aluminum retainer or 
mounting clips 

Applications
• Corridors

• Elevator lobbies 

• Lobbies 

• Mail rooms 

• Headwalls

Building Segments
• Aviation & Transportation

• Healthcare

• Office & Mixed Use

• Retail 

• Hospitality

• Senior Living

• Sports & Entertainment

The SCR-R series of crash rails provide impact resistance with a continuous aluminum retainer or aluminum clips. 
Available in surface and bumper mounting options with a continuous cushion for additional shock absorption. 

Model SCR-80

Learn More

Questions? Connect with a CS Representative.
c-sgroup.com/representative-locator

c-sgroup.com | 800.233.8493
©2023 Construction Specialties, Inc.Construction Specialties®

PS.SCRR.1022ACROVYN® CRASH RAILS

https://csinc.bz/scr-80
https://www.c-sgroup.com/representative-locator
https://www.c-sgroup.com/


Model Details

Product Details
• PVC-free Acrovyn in shadowgrain texture

• .078" (1.98mm) thick Acrovyn® cover & end caps

• 90˚ outside corners

• Available up to 20' (6.1m) lengths

• Factory formed radius (not available with clip models)

• Vertical accent reveal between end cap & cover available 
in select Acrovyn solid colors

Certifications/Testing
• Resistant to certain bacterial & fungal growth (per ASTM 

G 22-76 & G 21-96)

• Chemical resistant (per ASTM D 543)

• Impact resistant (per ASTM F 476-84)

• UL Class A/1 fire rated & labeled

• California 01350 Testing (VOC Emissions)

Finish Options

Mounting Options

Warranty
• Acrovyn Limited Lifetime Warranty

MODEL PROFILE MOUNT WALL OFFSET RAMP TRANSITION BUY ONLINE

SCR-50 5" (127mm) 1" (25.4mm) aluminum clips 1 1/16” (26.9mm)  

SCR-50M 5" (127mm) Aluminum retainer 1 1/16” (26.9mm)  

BCR-50 5" (127mm) 1/2" (12.7mm) mounting cushion 1 1/2” (38.1mm)  

SCR-80 8" (203.2mm) 1 1/2" (38.1mm) mounting clips 1 3/8” (34.9mm)  

SCR-80M 8" (203.2mm) Aluminum retainer 1 3/8” (34.9mm)  

BCR-80 8" (203.2mm) 1/2" (12.7mm) mounting cushion 1 13/16” (46.0mm)  

BumperSurface

Questions? Connect with a CS Representative.
c-sgroup.com/representative-locator

c-sgroup.com | 800.233.8493
©2023 Construction Specialties, Inc.Construction Specialties®

Brushed 
Metals

WoodgrainsSolid Colors

See all finish options online at c-sgroup.com.

SCR-R Series

PS.SCRR.1022ACROVYN® CRASH RAILS

https://www.c-sgroup.com/representative-locator
https://www.c-sgroup.com/
andy
Highlight
BCR-80 8" (203.2mm) 1/2" (12.7mm) mounting cushion 1 13/16” (46.0mm)  
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Click To Enlarge

Sandusky Classic Series Pre-
assembled Welded Cabinet
36 in. L x 18 in. W x 72 in. H

 (0  reviews)        
Price:$374.99 Free Shipping to Your

Home
Ships in 10 To 15 Business
Days

Charcoal

Color

Add To Cart- 1 +

OVERVIEW SPECS REVIEWS PRODUCT Q&A SHIPPING

OVERVIEW

The Sandusky Classic Series Pre-Assembled Welded Cabinet can help you quickly organize and
store any heavy materials in your garage or workshop. It features a locking handle for security and 4
adjustable shelves that can hold up to 180 pounds each.

Steel 4 shelf storage cabinet
Perfect for organizing a garage or workshop
Includes locking handle for security

OVERVIEW

The Sandusky Classic Series Pre-Assembled Welded Cabinet can help you quickly organize and
store any heavy materials in your garage or workshop. It features a locking handle for security and 4
adjustable shelves that can hold up to 180 pounds each.

Steel 4 shelf storage cabinet
Perfect for organizing a garage or workshop
Includes locking handle for security

See More
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tel:+18005417954
https://www.countryhomeproducts.com/
https://www.countryhomeproducts.com/garage-shop
https://www.countryhomeproducts.com/garage-shop/storage-organization
https://www.countryhomeproducts.com/Garage-%26-Shop/Storage-%26-Organization/Sandusky-Classic-Series-Pre-assembled-Welded-Cabinet/p/C00000000259
https://dam.generac.com/ImConvServlet/imconv/a759febd6b4bc542cf302f29565087da471a92c7/88Wx88H?hybrisId=Hybris&assetDescr=C00000000259
https://dam.generac.com/ImConvServlet/imconv/674b1891a4aed3537497f57a7f8e40ee09ece9ab/88Wx88H?hybrisId=Hybris&assetDescr=C00000000259_1
https://dam.generac.com/ImConvServlet/imconv/6af28ec868dd8641aec260d7a7030776ff450408/88Wx88H?hybrisId=Hybris&assetDescr=C00000000259_2
https://dam.generac.com/ImConvServlet/imconv/e49e72ff97bc746a892628cee65424f63aa531a9/88Wx88H?hybrisId=Hybris&assetDescr=C00000000259_3
https://www.countryhomeproducts.com/


SPECS

REVIEWS

PRODUCT Q&A

SHIPPING

SHIPPING

Motor Freight Shipping

We offer easy shipping and delivery options within the United States.
Please see below for rates and details. You will select your shipping option during checkout.

MATERIAL

Material Steel

DIMENSIONS

Height 72 in.

Length 36 in.

Weight 147 lbs.

Width 18 in.

WARRANTY

Manufacturer
Warranty

1 year limited
warranty

Submit A Review

Sort Review By:
Newest

Ask A Question

Q. what gauge metal are these welded cabinets made out of? Nowhere on this site can I find this. Thank you

Show Answer
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https://www.countryhomeproducts.com/Garage-%26-Shop/Storage-%26-Organization/Sandusky-Classic-Series-Pre-assembled-Welded-Cabinet/p/C00000000259/writeReview
https://www.countryhomeproducts.com/Garage-%26-Shop/Storage-%26-Organization/Sandusky-Classic-Series-Pre-assembled-Welded-Cabinet/p/C00000000259/writeReview
https://www.countryhomeproducts.com/Garage-%26-Shop/Storage-%26-Organization/Sandusky-Classic-Series-Pre-assembled-Welded-Cabinet/p/C00000000259/writeReview
https://www.countryhomeproducts.com/Garage-%26-Shop/Storage-%26-Organization/Sandusky-Classic-Series-Pre-assembled-Welded-Cabinet/p/C00000000259/writeQuestion
https://www.countryhomeproducts.com/Garage-%26-Shop/Storage-%26-Organization/Sandusky-Classic-Series-Pre-assembled-Welded-Cabinet/p/C00000000259/writeQuestion
https://www.countryhomeproducts.com/Garage-%26-Shop/Storage-%26-Organization/Sandusky-Classic-Series-Pre-assembled-Welded-Cabinet/p/C00000000259/writeQuestion


T E K N O F L O R ®

H I G H  P E R F O R M A N C E  F LO O R I N G

NO WAX
NO BUFF
EASY TO
CLEAN

H O M O G E N E O U S  S H E E T V I N Y L •  H I G H  P E R F O R M A N C E  D E S I G N

M E D S C A P E S  H P D T M  

v 2



C L E A N .  D U R A B L E .  I M P R E S S I V E .

Teknoflor® Medscapes HPD™ v2 Homogeneous Sheet Vinyl brings a new sense of beauty and 
performance and a true through-pattern construction to the Teknoflor brand of commercial sheet 
flooring. Carrying the brand’s trademark, No Wax, No Buff features, Medscapes HPD v2 Homogeneous 
Sheet Vinyl is made of 100% virgin vinyl, is phthalate-free and stands tough against stains, scratches and 
chemicals.  This second version of Medscapes HPD brings a cleaner, less dramatic chip design and more 
durable construction. Whether you’re focused on infection control or color control - this vibrant, durable 
line is sure to suit your needs.  For more information, contact your Teknoflor sales representative.

• No Wax, No Buff, and no sealers or finishes needed; easily cleaned by damp
mopping or auto-scrubbing

• 2.0mm gauge for enhanced performance in heavy traffic areas
• Maintenance savings results in investment payback in approximately two years

• No buff floors mean no bacteria, dust or wax particles are thrown into the
air during cleaning

• No odors from floor finish or strippers; no wax flushed into sewer system
• Complies with REACH requirements for Substances of Very High Concern
• Made with 100% Virgin Vinyl
• Floorscore Certified

• ADA Compliant
• Compliant for emergency egress areas - NFPA 101

• 2.0mm (0.080”)

• 12-year non-prorated commercial warranty

• Ideal for Healthcare, Senior Living and Academic Environments

DURABLE AND LOW
MAINTENANCE

ENVIRONMENTALLY
FRIENDLY

SAFE

OVERALL THICKNESS

WARRANTY

APPLICATIONS

M E D S C A P E S  H P D ™ v 2

H O M O G E N E O U S  S H E E T V I N Y L •  H I G H  P E R F O R M A N C E  D E S I G N



88603P White Sands 88600P White Ice 88700P Sandrift 88608P Sesame Seed

88607P Sand Dune 88610P Brown Mink 88604P Gray Fog 88601P Gray Mist

88701P Gray Quartz 88702P Fossil Gray 88605P Gray Flint 88703P Stormy Sky

88606P Vine Black 88611P Full Sun 88612P True Blue 88615P Milky Blue

88704P Crimson Red



PRODUCT DATA

STANDARD SPECIFICATION ASTM F1913 - Meets or exceeds requirements DIMENSIONS - WIDTH 6’7” Wide (2m) 

COMPOSITION
Virgin PVC, No outside recycled content and 
Phthalate Free

DIMENSIONS - LENGTH 65’7” Long (20m)

TOP COAT HP Urethane Coating ROLL SIZE 47.8 sq. yd. 
(430.6 sq. ft.)

WEAR LAYER THICKNESS 2.0 mm (0.080”) WEIGHT 
290 lbs./Roll 
(0.7 lbs./sq. ft.) 

OVERALL THICKNESS 2.0 mm (0.080”) WARRANTY 12-Year Commercial

hq: 1005 South 60th Street    Milwaukee, WI  53214  tel: 800.522.9166  fax: 414.944.0550  web: teknoflor.com

GS-27F-0504H • GS-27F-0036V
GS-27F-0015V

H O M O G E N E O U S  S H E E T V I N Y L  •  H I G H  P E R F O R M A N C E  D E S I G N

T E K N O F LO R® M E D S C A P E S  H P D T M  

v 2

SAFETY & PERFORMANCE TEST METHOD STANDARD REQUIREMENT RESULT

CRITICAL RADIANT FLUX ASTM E648 Class I: ≥ 0.45 W/cm2 Passes Requirements

SMOKE DENSITY ASTM E662 ≤ 450 Flaming and Non-Flaming Passes Requirements

REACH SVHC (Substances of 
Very High Concern)

REACH SVHC
SVHC’s tested must be less than 0.1% 
by product weight 

Passes Requirements

HEAVY METALS ASTM F963 Refer to Standard
No Concern with 
Heavy Metal Content

PHTHALATES
ASTM D7823 /
CPSC-CH-C1001-09.3

Refer to Consumer Product
Safety Improvement Act (CPSIA)

Passes Requirements

ANTIFUNGAL ACTIVITY 
(NO ANTIMICROBIAL AGENT ADDED)

ASTM G21
No growth or trace of growth 
(< 10% growth)

Passes Requirements

COEFFICIENT OF FRICTION
(STATIC, DRY)

ASTM D2047 ≥ 0.5 SCOF Dry ≥ 0.6 SCOF Dry

COEFFICIENT OF FRICTION
(DYNAMIC, WET)

ANSI A326.3 ≥ 0.42 DCOF Wet Passes Requirements

CASTOR CHAIR ISO 4918
198 lbs. Load 25,000 cycles  / Rating 
Scale 1-5 / 5-No Change / 1 - Severe 
Change

 25,000 cycles - 5.0 - No 
Change 

BODY VOLTAGE ANSI ESD STM97-2 Average (Abs): ≤2.0kV Passes Requirements

MANUFACTURING & USAGE TEST METHOD STANDARD REQUIREMENT RESULT

SHORT-TERM INDENTATION ASTM F1914  ≤ 0.007” @ 75 lbs  Passes Requirements

STATIC LOAD LIMIT ASTM F970
 250 psi ≤ 0.005” Residual Indenta-
tion 

Exceeds Requirements
1,000 psi at maximum limit 

FLEXIBILITY ASTM F137
No cracks/breaks from
0.25” (6.4mm) Mandrel

Passes Requirements

CHEMICAL RESISTANCE ASTM F925 0 - No change or 1 - Slight Change Passes Requirements

RESISTANCE TO HEAT ASTM F1514 Average & Max ΔΕ < 8.0 Passes Requirements

RESISTANCE TO LIGHT ASTM F1515 Average & Max ΔΕ < 8.0 Passes Requirements

COMPLIANT FOR EMERGENCY EGRESS AREAS - NFPA 101

Scan for Chemical Resistance Chart
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