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ADDENDUM No. 3 

RFP No. 24-57 

Ann Arbor Fire Station 4 

Due Date/Time: December 17, 2024 at 2:00 P.M. (local time) 

The information contained herein shall take precedence over the original documents and all 
previous addenda (if any) and is appended thereto. This Addendum includes ninety-nine (99) 
pages. 

The Proposer is to acknowledge receipt of this Addendum No. 3, including all attachments 
in its Proposal by so indicating in the proposal that the addendum has been received. 
Proposals submitted without acknowledgement of receipt of this addendum may be 
considered non-conforming. 

The following forms provided within the RFP Document should be included in the 
submitted proposal: 

 Attachment B – General Declarations
 Attachment D – Prevailing Wage Declaration of Compliance
 Attachment E - City of Ann Arbor Living Wage Declaration of Compliance
 Attachment G - Vendor Conflict of Interest Disclosure Form
 Attachment H - City of Ann Arbor Non-Discrimination Declaration of Compliance

Proposals that fail to provide these completed forms listed above upon proposal opening 
may be rejected as non-responsive and may not be considered for award. 

I. QUESTIONS AND ANSWERS

The following Questions have been received by the City.  Responses are being provided in 
accordance with the terms of the RFP.  Respondents are directed to take note in its review of the 
documents of the following questions and City responses as they affect work or details in other 
areas not specifically referenced here. 

1. Section 08 4413 Glazed Aluminum Curtain Walls, page 3, Part 2 Products, Section 2.02
Curtain Wall, Item B. Please provide the following.

a. Design wind loads: Comply with the following:
i. Positive Design Wind Load: ____ lbf/sq ft (___ Pa).
ii. Negative Design Wind Load: ____ lbf/sq ft (___ Pa).

Design wind loads should comply with applicable code. Also, see sheet S0.02 for design 
parameter table. See revised specification. 

2. Section 08 8000 Glazing, page 3, Part 2 Products, Section 2.04 Insulating Glass Units,
Item B spandrel glass. Specification do not provide information for spandrel glass as it
relates to back of glass and condensation control. Please provide specifications to
include directions.
We have spandrel glass. Provide manufacturer’s recommended glass for exposed
condition. See revised specification.

3. Section 08 8300 Glazing, page 1, Part 2 Products, Section 2.01 Materials, Item B mirror
glass, type: ___?       And Section 2.02 Glazing Compound, Item A silicone sealant type: 
__? _ and color:__?__. Please provide. 
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See section 102800 for mirror specification. See section 07 9200 for Joint Sealants. 
Color as selected from manufacturers full range. 
 

4. Finish carpentry: the plans and spec’s do not indicate which solid surface color is 
required for the windowsills, please clarify. 
Use SS1 Moon Geyser 
 

5. The roofing spec mentions TPO and PVC membranes and the drawing mentions EPDM; 
please clarify which membrane is to be figured? 
Use EPDM 60 mil, black. See revised specification. 
 

6. Regarding the roof insulation the roofing spec mentions XPS and perlite but then also 
calls out Carlisle’s Secursheild insulation; please clarify that we are installing 
Secureshield insulation per Carlisle? 
Use Carlisle InsulBase. See revised specification. 
 

7. The roofing spec mentions a 5/8” sheathing board to be installed over the decking and 
also mentions a vapor barrier over the metal deck. Please clarify that a sheathing board 
and vapor barrier are required, if so are we installing the vapor barrier over or under the 
sheathing board? 
No sheathing board or vapor barrier required. See revised specification. 
 

8. Section 01 7000 – 3 Execution and Closeout Requirements, Part 3 Execution, page 3, 
section 3.03 Layout out of the work, Item G, 1 & 2 include missing items. Please provide. 
See revised specification. 
 

9. Section 01 7000 - 5 Execution and Closeout Requirements, Part 3 Execution, page 5, 
section 3.11 Final Cleaning, Item F, includes missing items. Please provide. 
See revised specification. 
 

10. Section 07 1713 – 2 Bentonite Panel Waterproofing, Part 3 Execution, page 2, section 
3.03 Installation, Item C, Seal construction joints, control joints, through-wall projections, 
and penetrations, and _____ with joint sealant, packing mastic, and _____. Please 
provide. 
See revised specification. 
 

11. Section 07 2100 – 2 Thermal Insulation, Part 2 Products, page 2, section 2.02 Foam 
Board Insulation Materials, Item 6 Products A and C, includes missing item. Please 
provide. 
Styrofoam Brand Square Edge for 6a. Foamular Type IV for 6b. See revised 
specification. 
 

12. Section 07 2600 – 2 Vapor Retarders, Part 2 Products, page 2, section 2.01 Vapor 
Retarders, Item C.3 Products A, includes missing item. Please provide. 
Disregard Item C Vapor Retarder Sheet.  
 

13. Section 07 4213 – 2 Metal Wall Panels, Part 2 Products, page 2, section 2.02 Metal Wall 
Panel System, Item B.4 Exterior Wall Panels and Item E, includes missing item. Please 
provide. 
Panel width: 12”. See revised specification. 
 

14. Section 07 5400 – 2 Thermoplastic Membrane Roofing, Part 1.07 Field Conditions, page 
2, section 1.07 Item B, includes missing item. Please provide. 
TPO roof has been replaced by black 60 mil EPDM. See revised specification. 
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15. Section 07 5400 – 3 Thermoplastic Membrane Roofing, Part 2.05 Insulation, page 3, 
section 2.05 Item A.3 and Item B.5.a, includes missing items Please provide. 
TPO roof has been replaced by black 60 mil EPDM. See revised specification. 
 

16. Section 07 5400 – 3 Thermoplastic Membrane Roofing, Part 2.06 Accessories, page 4, 
section 2.06 Item B, includes missing items Please provide. 
TPO roof has been replaced by black 60 mil EPDM. See revised specification. 
 

17. Section 07 9200 – 3 Joint Sealants, Part 2.02 Joint Sealant Applications, page 3, section 
2.04 Nonsag Joint Sealants, Item A and A.1, includes missing items Please provide. 
Disregard type. Plus and minus 25 percent, minimum. 
 

18. Section 08 1416 – 1 Flush Wood Doors, Part 1 General, page 1, section 1.04 
Submittals, item 1.04.D,includes missing items. Please provide. 
6 inches by 6 inches. 
 

19. Section 08 3100 – 1 Access Doors and Panels, Part 2 Products, page 1, section 2.02 
Wall-and Ceiling-Mounted Access Units, item 6,includes missing items. Please provide. 
Color as selected by Architect from manufacturers full range. 
 

20. Section 08 4413 – 1 Glazed Aluminum Curtain Walls, Part 1 General, page 1, section 
1.04 Submittals, item 1.04.B,includes missing items. Please provide. 
Disregard missing information. See revised specification. 
 

21. Section 08 5113 – 3 Aluminum Windows, Part 2 Performance Requirements, page 3, 
section 2.04 Components, item A ,includes missing items. Please provide. 
Disregard frame sizes. Follow drawings and basis of design for windows. 
 

22. Section 08 8000 – 4 Glazing, Part 2 Products, page 3, section 2.06 Glazing Compounds, 
item C and section 2.08 Source Quality Control. Item B includes missing items. Please 
provide. 
Item 2.06 C color as selected from manufacturer’s full range. See revised specification. 
 

23. Section 08 8300 – 1 Mirrors, Part 2 Products, page 1, section 2.01 Materials, item B and 
section 2.02 Glazing Compounds. Item A includes missing items. Please provide. 
See section 102800 for mirror specification. There are no mirror or sealant types 
indicated. Color as selected from manufacturers full range. See revised specification. 
 

24. Section 09 2116 – 3 Gypsum Board Assemblies, Part 2 Products, page 3, section 2.01 
Gypsum Board Assemblies, item E includes missing items. Please provide. 
Delete subparagraph 2.01(E)(1). See revised specification. 
 

25. Section 09 2116 – 6 Gypsum Board Assemblies, Part 3 Execution, page 6, section 3.09 
Cleaning, item B includes missing items. Please provide. 
Disregard Item B. See revised specification. 
 

26. Section 09 6566 – 1 Resilient Athletic Flooring, Part 2 Products, page 1, section 2.01 
Preformed Athletic Flooring, item A.4, includes missing items. Please provide. 
Size: indicated on drawings. See revised specification. 
 

27. Section 09 9123 – 1 Interior Painting, Part 1 General, page 1, section 1.05 Quality 
Assurance, item B, includes missing items. Please provide. 
5 years. See revised specification. 
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28. Section 10 7500 – 2 Flagpoles, Part 2 Products, page 2, section 2.05 Mounting 
Components, item A, includes missing items. Please provide. 
Depth recommended by supplier of foundation tube sleeve. See revised specification. 
 

29. Section 14 2100 – 2 Flagpoles, Part 2 Products, page 3, section 2.02 Electric Traction 
Elevators, item 15, includes missing items. Please provide. 
2 front openings – see drawings. See revised specification. 
 

30. Can you clarify the amount of liquidated damages per day on this project? 
$500.00 

31. Drawings do not indicate the Solid surface color for window sills. SS-2 is translucent and 
may require painting the back of the sills to keep from showing adhesive, shadows, etc. 
Please advise on color of Solid surface sills.  
SS1 Moon Geyser 
 

32. What material is the frame at Room 215 West? I assume the glass at the west side of 
Room 215 is aluminum. Is this correct? See sheet A4.14 elevation 3 – states aluminum 
framed window system with 1” insulated glass. 

a. Aluminum curtainwall framing and wind loads at taller frames - The following 
aluminum curtainwall frames do not meet windloads as drawn and specified. 

i. - Drawing 1 on A3.11 - frame near column line A.7 and Stair 2 
Refers to section #2/A3.33. Provide manufacturers recommendation for a 
4’-10” wide by 30’-8” high window system. Shown as a 7 ½” deep frame. 
Provide engineering calculations per submittal requirements. See revised 
specification. 

ii. - Drawing 1 on A3.12 - frame at column line E 
Beam is shown at 11’-0” for connections for window system. Provide 
manufacturers recommended installation for opening dimensions. Provide 
engineering calculations per submittal requirementsSee revised 
specification. Provide engineering calculations per submittal 
requirements. See revised specification. 

iii. - Drawing 2 on A3.12 - frame at column line 4 and Stair 1 
See section #4/A3.35. Beam is shown at 12’-6 ½” showing clip angles by 
window manufacturer. Provide manufacturers recommended installation 
for opening dimensions. Provide engineering calculations per submittal 
requirements. See revised specification. 

iv. - Drawing 2 on A3.13 - frame near column line x.1 and Hall 109 
Refers to section #2/A3.34. Provide manufacturers recommendation for a 
6’-4” wide by 19’-0” high window system. Shown as a 7 ½” deep frame. 
Provide engineering calculations per submittal requirements. See revised 
specification. 

v. The architectural sections and structural drawings do not show any frame 
anchoring, except at the slab and near the roofline. Please advise on how 
meet project windloads at these locations. Either there needs to be frame 
anchors halfway up to structure (to be added by others) or the framing 
needs to enlarged and reinforced with steel. Note overlap with RFI #2B 
below.  
See above for steel beams as shown on drawings and other comments. 
Provide engineering calculations per submittal requirements. See revised 
specification. 

b. Aluminum curtainwall framing configuration 
i. The aluminum curtainwall frame in Drawing 2 on A3.12 at column line 4 

and Stair 1 has a complex configuration of mullions is much more 
structurally demanding than a simple configuration where the vertical 
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frame runs full height. Should the configuration be simplified or should the 
aluminum curtainwall system be enlarged and reinforced to work with the 
complex configuration? (but sufficient reinforcement might not be possible 
within the specified system, and separate steel structure may be required) 
 
See section #4/A3.35. Beam at 12’-6 ½” showing clip angles by window 
manufacturer. Provide engineering calculations per submittal 
requirements. See revised specification. 
 

33. Back of spandrel glass should not be visible. True “spandrel” glass is not suitable for 
areas where the back of glass is visible. Frames S1 and S2 have spandrel glass where 
the back is partially visible, see drawing #2 on sheet A8.11. Please advise? Note overlap 
with RFI #3B below. 
Provide manufacturer recommendation for type of spandrel glass used at exposed 
condition. See revised specification. 
 

34. Potential for condensation at spandrel glass locations - Where spandrel glass occurs, no 
insulated backpans or similar are shown or specified. This can result in condensation in 
that cavity. Please advise. 
Provide manufacturer recommended installation for type of spandrel glass used at 
exposed condition. See revised specification. 
 

35. Per M0.02 there are to be (14) 600’ geothermal wells, however there are 15 wells drawn 
(see below) and one of them is located within the rain garden which per the rain garden 
note, no geothermal is to be routed through the garden. Please advise if the note 
indicating (14) wells is correct or if the drawn quantity of (15) is correct. 
See Addendum #3 mechanical drawings. 

36. Please provide a basis of design for the 4" Oil Sanitary piping going to the trench drains 
as listed on Note #15 on Drawing page P2.00. 
The sanitary piping from the trench drains and to the oil interceptor is no different than 
the other sanitary piping at the underground. It can either be no-hub Schedule 40 PVC 
pipe or hubless cast iron piping. This is covered on specification 221316 and on the 
Plumbing Piping & Valve Application Schedule on drawing P7.01. 

 
Offerors are responsible for any conclusions that they may draw from the information contained 
in the Addendum. 
 

 

 

 

 

 



  

 

Project Name:   Ann Arbor Fire Station #4 
A3C Project No:  21018 
 
ADDENDUM  #3 
 
Date:    12/09/2024 
 
Owner:   City of Ann Arbor Fire Department 
   111 North Fifth Ave.   
   Ann Arbor, MI 48104-1405 
 
Architect:  A3C - Collaborative Architecture 
   115 1/2 E. Liberty 
   Ann Arbor, MI  48104 
 
This addendum modifies, corrects and/or supplements the drawings and specifications for the project, 
and is hereby made a part of the contract documents. All bidding contractors shall note all changes in the 
work represented in this Addendum, and include said changes in their bid.  The bidding contractors shall 
acknowledge receipt and implementation of this Addendum into their bids on the Bid Form, as contained 
within the Project Manual. 
 
Unless otherwise noted, all materials, workmanship, and services shall be the same as called for in the 
original documents. Where changes are made in construction, such changes shall take into account the 
work of all required adjustments made necessary by such changes, whether or not each and every item is 
specifically enumerated. 
 
Supplements: 
Supplemental Drawings M0.02, M3.02, M5.01, M5.02, M5.51 and M6.01, dated as being revised 
December 09, 2024, are attached to supplement this Addendum. 
 
Supplemental Specifications 017000, 071713, 072100, 074213, 075323, 083513.13, 084413,  
087100, 088000, 088300, 092116, 096566, 099123, 107500, 142100 and 237210 dated  
as being revised December 09, 2024, are attached to and supplement this Addendum. 
 
Delete Specification 237200 Air-to-Air Energy Recovery Equipment and replace with new Specification  
section 237210 Light Commercial Air-to-Air Energy Recovery Equipment. 
 
Supplemental answers to questions received during bidding are attached in document. 
 
Architectural Specification Clarifications: 
Item 1:  Revise specification section 017000 – Execution and Closeout Requirements 

a. Revised based on questions received. See attached question document. 
Item 2:  Revise specification section 071713 – Bentonite Panel Waterproofing 

a. Revised based on questions received. See attached question document. 
Item 3:  Revise specification section 072100 – Thermal Insulation 

a. Revised based on questions received. See attached question document. 
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Item 4:  Revise specification section 074213 – Metal Wall Panels 
a. Revised based on questions received. See attached question document. 
 

Item 5:  Added specification section 075323 – EPDM Thermoset Single-Ply Roofing and remove  
075400 Thermoplastic Membrane Roofing. 
a. Revised based on questions received. See attached question document. 

Item 6:  Revised specification section 083513.13 – Accordion Folding Doors 
a. Revised Manufacturers, Substitutions from Not permitted to See Section 01600 – 

Product Requirements. 
Item 7:  Revised specification section 084413 – Glazed Aluminum Curtain Walls 

a. Revised based on questions received. See attached question document. 
Item 8:  Revised specification section 087100 – Door Hardware 

a. Revised Acceptable Manufacturers in several sections. 
b. Removed “no alternate manufacturers are permitted without architects written 

approval prior to bidding” in certain sections and added Substitutions: See Section 
016000 – Product Requirements. 

Item 9:  Revised specification section 088000 – Glazing 
a. Revised based on questions received. See attached question document. 
b. Added section 2.04 D – Spandrel glazing. 

Item 10: Revised specification section 088300 – Mirrors 
a. Revised based on questions received. See attached question document. 

Item 11: Revised specification section 092116 – Gypsum Board Assemblies 
a. Revised based on questions received. See attached question document. 

Item 12: Revised specification section 096566 – Resilient Athletic Flooring 
a. Revised based on questions received. See attached question document. 

Item 13: Revised specification section 099123 – Interior Painting 
a. Revised based on questions received. See attached question document. 

Item 14: Revised specification section 107500 - Flagpoles 
a. Revised based on questions received. See attached question document. 

Item 15: Revised specification section 142100 – Electric Traction Elevators 
a. Revised based on questions received. See attached question document. 

 
Mechanical Drawing Clarifications:                                                    
Item 1:  Revise Drawing M0.02 – Mechanical Site Plan, as follows: 

a. Removed (1) geothermal bore, to match the (14) bore quantity indicated in text 
note. 

Item 2:  Revise Drawing M3.02 – Second Level HVAC Piping Plan, as follows: 
a. Revised geothermal to bring (4) 2” HPL pipes into mechanical room instead of (2) 

2-1/2” pipes. Removed access and valves from over bedroom. 
Item 3:  Revise Drawing M5.01 – Enlarged Mechanical Plans, as follows: 

a. Revised geothermal to header the field pipes inside the mechanical room instead 
of above bedroom. 

Item 4:  Revise Drawing M5.02 – Mechanical Sections, as follows: 
a. Revised section to show revised geothermal header racked in vertical. 
b. Added section 4/M5.02 “MECHANICAL ROOM SECTION – NORTH” to clarify 

geothermal header. 
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Item 5:  Revise Drawing M5.51 – Mechanical Isometric Views, as follows: 
a. Revised isometric views to show changes describe above. 

Item 6:  Revise Drawing M6.01 – Mechanical Details, as follows: 
a. Revised geothermal header detail. 
b. Added geothermal header gauges. 

 
Mechanical Specification Clarifications: 
Item 1: Added specification section 237210 – Light Commercial Air-to-Air Energy Recovery 

Equipment. 
Item 2: Deleted specification section 237200 Air-to-Air Energy Recovery Equipment. 
 
 
 
End of Addendum #3 
 
 
 



21018 / City of Ann Arbor Fire
Station Number 4

01 7000 - 1 Execution and Closeout
Requirements

SECTION 01 7000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.
B. Cutting and patching.
C. Surveying for laying out the work.
D. Cleaning and protection.
E. Starting of systems and equipment.
F. Demonstration and instruction of Owner personnel.
G. Closeout procedures, including Contractor's Correction Punch List, except payment

procedures.
H. General requirements for maintenance service.

1.02 RELATED REQUIREMENTS
A. Section 01 4000 - Quality Requirements:  Testing and inspection procedures.
B. Section 02 4100 - Demolition:  Demolition of whole structures and parts thereof; site utility

demolition.
C. Section 07 8400 - Firestopping.

1.03 REFERENCE STANDARDS
A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;

2022, with Errata (2021).
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Survey work:  Submit name, address, and telephone number of Surveyor before starting survey

work.
1. On request, submit documentation verifying accuracy of survey work.
2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and

locations of the work are in compliance with Contract Documents.
3. Submit surveys and survey logs for the project record.

C. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
5. Work of Owner or separate Contractor.

1.05 QUALIFICATIONS
A. For surveying work, employ a land surveyor registered in the State in which the Project is

located and acceptable to Architect.  Submit evidence of surveyor's Errors and Omissions
insurance coverage in the form of an Insurance Certificate.  Employ only individual(s) trained
and experienced in collecting and recording accurate data relevant to ongoing construction
activities,

1.06 PROJECT CONDITIONS
A. Use of explosives is not permitted.
B. Protect site from puddling or running water.  Provide water barriers as required to protect site

from soil erosion.
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C. Perform dewatering activities, as required, for the duration of the project.
D. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent

accumulation of dust, fumes, vapors, or gases.
E. Noise Control:  Provide methods, means, and facilities to minimize noise produced by

construction operations.
1. Outdoors:  Limit conduct of especially noisy exterior work to the hours of 8 am to 5 pm.

F. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil,
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced
by construction operations.  Comply with federal, state, and local regulations.

1.07 COORDINATION
A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to

ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.

B. Notify affected utility companies and comply with their requirements.
C. Verify that utility requirements and characteristics of new operating equipment are compatible

with building utilities.  Coordinate work of various sections having interdependent
responsibilities for installing, connecting to, and placing in service, such equipment.

D. Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on drawings.  Follow routing indicated for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

F. Coordinate completion and clean-up of work of separate sections.
G. After Owner occupancy of premises, coordinate access to site for correction of defective work

and work not in accordance with Contract Documents, to minimize disruption of Owner's
activities.

PART 2  PRODUCTS
2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 01 6000 - Product Requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
 Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.
D. Take field measurements before confirming product orders or beginning fabrication, to minimize

waste due to over-ordering or misfabrication.
E. Verify that utility services are available, of the correct characteristics, and in the correct

locations.
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F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements
subject to damage or movement during cutting and patching.  After uncovering existing work,
assess conditions affecting performance of work.  Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION
A. Clean substrate surfaces prior to applying next material or substance.
B. Seal cracks or openings of substrate prior to applying next material or substance.
C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to

applying any new material or substance in contact or bond.
3.03 LAYING OUT THE WORK

A. Verify locations of survey control points prior to starting work.
B. Promptly notify Architect of any discrepancies discovered.
C. Protect survey control points prior to starting site work; preserve permanent reference points

during construction.
D. Promptly report to Architect the loss or destruction of any reference point or relocation required

because of changes in grades or other reasons.
E. Replace dislocated survey control points based on original survey control.  Make no changes

without prior written notice to  Architect.
F. Utilize recognized engineering survey practices.
G. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar

appropriate means:
1. Site improvements including pavements; stakes for grading, fill and topsoil placement;

utility locations, slopes, and invert elevations​​.
2. Grid or axis for structures.
3. Building foundation, column locations, ground floor elevations​​​​.

H. Periodically verify layouts by same means.
I. Maintain a complete and accurate log of control and survey work as it progresses.

3.04 GENERAL INSTALLATION REQUIREMENTS
A. Install products as specified in individual sections, in accordance with manufacturer's

instructions and recommendations, and so as to avoid waste due to necessity for replacement.
B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and

horizontal lines, unless otherwise indicated.
D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.05 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. Perform whatever cutting and patching is necessary to:

1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.
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C. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to
original condition.

D. Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

E. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

F. Restore work with new products in accordance with requirements of Contract Documents.
G. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
H. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids

with fire rated material in accordance with Section 07 8400, to full thickness of the penetrated
element.

I. Patching:
1. Finish patched surfaces to match finish that existed prior to patching.  On continuous

surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other

imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

3.06 PROGRESS CLEANING
A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly

condition.
B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed

or remote spaces, prior to enclosing the space.
C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning

to eliminate dust.
D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and

dispose off-site; do not burn or bury.
3.07 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.
B. Provide special protection where specified in individual specification sections.
C. Provide temporary and removable protection for installed products. Control activity in immediate

work area to prevent damage.
D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement

of heavy objects, by protecting with durable sheet materials.
F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is

necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.
3.08 SYSTEM STARTUP

A. Coordinate schedule for start-up of various equipment and systems.
B. Verify that each piece of equipment or system has been checked for proper lubrication, drive

rotation, belt tension, control sequence, and for conditions that may cause damage.
C. Verify tests, meter readings, and specified electrical characteristics agree with those required

by the equipment or system manufacturer.
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D. Verify that wiring and support components for equipment are complete and tested.
E. Execute start-up under supervision of applicable Contractor personnel and manufacturer's

representative in accordance with manufacturers' instructions.
F. Submit a written report that equipment or system has been properly installed and is functioning

correctly.
3.09 DEMONSTRATION AND INSTRUCTION

A. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance,
and shutdown of each item of equipment at scheduled time, at equipment location.

B. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six months.

C. Provide a qualified person who is knowledgeable about the Project to perform demonstration
and instruction of Owner's personnel.

3.10 ADJUSTING
A. Adjust operating products and equipment to ensure smooth and unhindered operation.

3.11 FINAL CLEANING
A. Use cleaning materials that are nonhazardous.
B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains

and foreign substances, polish transparent and glossy surfaces,  vacuum carpeted and soft
surfaces.

C. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.

D. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

E. Clean filters of operating equipment.
F. Clean debris from ​roofs, gutters, downspouts, scuppers, overflow drains, area drains, and

drainage systems​.
G. Clean site; sweep paved areas, rake clean landscaped surfaces.
H. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;

dispose of in legal manner; do not burn or bury.
3.12 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for

completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

C. Notify Architect when work is considered ready for Architect's Substantial Completion
inspection.

D. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Architect's Substantial Completion
inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.
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G. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

H. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

3.13 MAINTENANCE
A. Provide service and maintenance of components indicated in specification sections.
B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than

one year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION
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SECTION 07 1713
BENTONITE PANEL WATERPROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Bentonite clay panel waterproofing and accessories.
1.02 REFERENCE STANDARDS

A. ASTM D5993 - Standard Test Method for Measuring Mass per Unit Area of Geosynthetic Clay
Liners; 2018.

B. NRCA (WM) - The NRCA Waterproofing Manual; 2021.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide product criteria, characteristics, accessories, jointing and seaming

methods, and termination conditions.
C. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. See Section 01 7419 - Construction Waste Management and Disposal for packaging waste

requirements.
B. Deliver materials in manufacturer's original containers, dry and undamaged, with seals and

labels intact.
C. Store and handle materials in accordance with manufacturer's written instructions.
D. Maintain minimum ambient storage temperature of 40 degrees F (5 degrees C) for bentonite

panel products.
1.06 FIELD CONDITIONS

A. Maintain ambient temperatures above 40 degrees F (5 degrees C) for at least 24 hours before
and during application.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Manufacturer Warranty:  Provide 2-year manufacturer warranty for waterproofing failing to resist

penetration of water, except where such failures are resulting from structural failures of building;
hairline cracking of concrete due to temperature change or shrinkage is not considered a
structural failure. Complete forms in Owner's name and register with manufacturer.

C. Extended Correction Period:  Correct defective work within 2-year period commencing on Date
of Substantial Completion.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Bentonite Panel Waterproofing:
1. CETCO, a division of Minerals Technologies Inc:  www.mineralstech.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS
A. Bentonite:  Pure bentonite clay, granulated, dry, and comprised of at least 50 percent sodium

montmorillonite with at least 90 percent passing No.20 (850 micro m) mesh sieve, and
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maximum of 10 percent passing No.200 (75 micro m) mesh sieve.
B. Three-Ply Bentonite Panels:  Triple corrugated core, smooth-faced kraft paper panels, center

core filled with self-expanding bentonite clay granules, outer layers placed at right angles to
core layer.
1. Panel Size:  48 by 48 by 5/8 inches (1220 by 1220 by 15.9 mm), nominal.
2. Bentonite Fill:  1.0 lb/sq ft (4.8 kg/sq m), minimum, in accordance with ASTM D5993.

C. Joint Packing:  Water-soluble plastic filled with bentonite clay granules; 2-inch (51 mm)
diameter by 24 inches (610 mm) long.

D. Joint Seal:  Moist and hydrated bentonite clay gel using water and glycol for below-freezing
application and water for above-freezing application.

2.03 ACCESSORIES
A. Fasteners:  Galvanized, washerhead ​concrete or masonry​ screws.
B. Termination Bar:  Metal, fastened at 12 inches (305 mm) on center; manufacturer's

recommended type.
C. Adhesive:  Manufacturer's recommended type.
D. Flashing:  Provide UV-resistant flashing material, 12 inches (305 mm) wide, over top edge of

panels at grade; manufacturer's recommended type.
E. Polyethylene Sheet:  3 mil, 0.003 inch (0.076 mm) thick.

1. Color:  White.
2. Products:

a. Rubber Polymer Company; Rufco Poly-Sheeting:  www.rpcinfo.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

F. Drainage Panel:  Formed plastic, 1/4 inch (6.4 mm) thick, and hollowed sandwich.
G. Protection Board:  Biodegradable hardboard, 1/8 inch (3.2 mm) thick.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting this work.
B. Verify substrate surfaces are smooth, durable, and free of matter detrimental to application of

waterproofing system.
C. Verify items that penetrate surfaces to receive waterproofing are securely installed.

3.02 PREPARATION
A. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's

installation instructions.
B. Remove concrete fins, projections, and form ties.
C. Fill holes, cracks, honeycombs, and voids with joint sealant at least 1/8 inch (3.2 mm) thick, and

extend at least 3 inches (76 mm) beyond defect.
3.03 INSTALLATION

A. Install panels in accordance with manufacturer's installation instructions and applicable
requirements of NRCA (WM).

B. Cut panels parallel to corrugations to prevent loss of bentonite.
C. Seal ​​construction joints, control joints, and through-wall projections and penetrations​​ with joint

​​sealant and packing mastic​​.
D. Vertical Surfaces:

1. Install ​triple-ply​ panels with ​concrete screws​​, starting at base of foundation​.
2. Fold panels around corners with corrugations vertical, and install unfolded panels with

corrugations horizontal.
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3. Lap adjoining panels 1-1/2 inches (38 mm).
4. Stagger vertical joints at mid-panel on succeeding courses.
5. Stagger vertical joints at least 16 inches (406 mm) on succeeding courses.
6. Install one extra layer of panels at external and internal corners.
7. Place joint packing continuously along junction of wall and footing; secure properly to

prevent movement.
E. Drainage Panel:

1. Install drainage panel directly over waterproofing, butt joints, and position to ensure
downward drainage.

2. Scribe and cut drainage panels around projections, penetrations, and interruptions.
3. Adhere drainage panel to substrate with mastic.

F. Protection Board:
1. Install protection board directly over waterproofing; butt joints.
2. Scribe and cut boards around projections, penetrations, and interruptions.
3. Adhere protection board to substrate with mastic.

3.04 PROTECTION
A. Do not permit traffic over unprotected or uncovered waterproofing.
B. Cover installed panel waterproofing with temporary polyethylene sheeting; remove sheeting just

before backfilling begins.
END OF SECTION
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SECTION 07 2100
THERMAL INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Board insulation ​ and integral vapor retarder ​ at ​cavity wall construction, perimeter foundation
wall, underside of floor slabs, over roof deck, and exterior wall behind metal or phenolic panel
wall finish ​.

B. Batt insulation ​​ in exterior ​wall, ceiling, and roof ​ construction.
C. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall

and roof.
1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Installation requirements for board insulation over steep
slope roof sheathing or roof structure.

B. Section 07 2600 - Vapor Retarders:  Separate vapor retarder materials.
C. Section 07 2700 - Air Barriers:  Separate air barrier materials.
D. Section 07 5400 - Thermoplastic Membrane Roofing:  Installation requirements for board

insulation over low slope roof deck.
1.03 REFERENCE STANDARDS

A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2022.
B. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing; 2023.
C. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--

Tension; 2016 (Reapproved 2021).
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023.
E. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical

Tube Furnace at 750 °C; 2022.
F. ASTM E2357 - Standard Test Method for Determining Air Leakage Rate of Air Barrier

Assemblies; 2018.
PART 2  PRODUCTS
2.01 APPLICATIONS

A. Insulation Under Concrete Slabs:  Extruded polystyrene (XPS) board.
B. Insulation Over Metal Stud Framed Walls, Continuous:  Extruded polystyrene (XPS) carbon

black board.
C. Insulation in Metal Framed Walls:  Batt insulation with ​separate ​ vapor retarder.
D. Insulation Above Lay-In Acoustical Ceilings:  Batt insulation with no vapor retarder.
E. Insulation Over Roof Deck:  Extruded polystyrene (XPS) board.

2.02 FOAM BOARD INSULATION MATERIALS
A. Extruded Polystyrene (XPS) Board Insulation:  Comply with ASTM C578 with either natural skin

or cut cell surfaces.
1. Type and Compressive Resistance:  Type IV, 25 psi (173 kPa), minimum.
2. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
3. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
4. Type and Thermal Resistance, R-value (RSI-value):  Type IV 6.0, minimum, per 1 inch

(25.4 mm) thickness at 75 degrees F (24 degrees C) mean temperature.



21018 / City of Ann Arbor Fire
Station Number 4

07 2100 - 2 Thermal Insulation

5. Type and Water Absorption:  Type XII, 0.3 percent by volume, maximum, by total
immersion.

6. Products:
a. DuPont de Nemours, Inc​; Styrofoam Brand Square Edge ​:  building.dupont.com/#sle.
b. Kingspan Insulation LLC; GreenGuard XPS Type IV, 25 psi:

 www.kingspan.com/#sle.
c. Owens Corning Corporation ​; FOAMULAR Type IV Extruded Polystyrene (XPS)

Insulation ​:  www.ocbuildingspec.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Extruded Polystyrene (XPS) Continuous Insulation (CI) Board:  Comply with ASTM C578, and
manufactured using carbon black technology.
1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
3. Type and Thermal Resistance, R-value (RSI-value):  Type IV, 6.0, minimum, per 1 inch

(25.4 mm) thickness at 75 degrees F (24 degrees C) mean temperature.
4. Board Size:  48 inch by 96 inch (1220 mm by 2440 mm).
5. Board Thickness:  As shown on drawings.
6. Board Edges:  Shiplap, at long edges.
7. Type and Water Absorption:  Type IV, 0.3 percent by volume, maximum, by total

immersion.
8. Products:

a. Substitutions:  See Section 01 6000 - Product Requirements.
2.03 MINERAL FIBER BLANKET INSULATION MATERIALS

A. Flexible Glass Fiber Blanket Thermal Insulation:  Preformed insulation, complying with ASTM
C665; friction fit.
1. Combustibility:  Non-combustible, when tested in accordance with ASTM E136, except for

facing, if any.
2. Formaldehyde Content:  Zero.

B. Mineral Fiber Enclosure for Recessed Ceiling Fixtures:  Insulated box enclosure with foil facing
on exterior side for placement over recessed ceiling light fixture; flame spread index of 25 or
less, and smoke development index of 450 or less when tested in accordance with ASTM E84.
1. Light Fixture Size:  As indicated on drawings.

2.04 ACCESSORIES
A. Sheet Vapor Retarder:  See Section 07 2600.
B. Self-Adhered Transition Flashing:  Multipurpose, self-adhered flashing with modified butyl

adhesive, polyester fiber top sheet, and polypropylene interlayer.
1. Application:  Primerless adhesion for use as through-wall flashings and wall transitions to

roof and below-grade systems.
2. Thickness:  45 mil, 0.045 inch (1.14 mm), nominal.
3. Size:  6 inches (152 mm) wide, in rolls 75 feet (23 m) long.
4. Tensile Strength:  Greater than 1,300 psi (8963 kPa) complying with ASTM D412 test

method.
5. Products:

a. DuPont de Nemours, Inc; DuraGard CM Transition Flashing:
 building.dupont.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
C. Flashing Tape:  Special reinforced film with high performance adhesive.

1. Application:  Window and door opening flashing tape.
2. Width:  As required for application.
3. Primer:  Tape manufacturer's recommended product.
4. Products:
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a. Protecto Wrap Company; Protecto Super Stick Building Tape:
 www.protectowrap.com/#sle.

b. Protecto Wrap Company; Protecto Seal 45 Butyl:  www.protectowrap.com/#sle.
c. Protecto Wrap Company; Protecto Seal PW 100/40:  www.protectowrap.com/#sle.
d. Protecto Wrap Company; Protecto BT20XL Butyl:  www.protectowrap.com/#sle.
e. Protecto Wrap Company; Protecto BT25XL:  www.protectowrap.com/#sle.
f. Rmax Inc; R-SEAL 6000:  www.rmax.com/#sle.
g. Substitutions:  See Section 01 6000 - Product Requirements.

D. Sill Plate Sealer:  Closed-cell foam tape with rubberized adhesive membrane; bridges gap
between foundation structure and sill plate or skirt board.
1. Width:  3-1/2 inches (89 mm).
2. Ultraviolet (UV) and Weathering Resistance:  Approved in writing by manufacturer for up

to 30 days of weather exposure.
3. Products:

a. Protecto Wrap Company; Triple Guard Energy Sill Sealer:
 www.protectowrap.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
E. Tape:  Bright aluminum self-adhering type, mesh reinforced, 2 inch (50 mm) wide.

1. Products:
a. Rmax Inc; R-SEAL 3000:  www.rmax.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

F. Tape joints of rigid insulation in accordance with roofing and insulation manufacturers'
instructions.

G. Air and Moisture Sealing Insulation Fasteners:  Preassembled fastener units consisting of
sealing washer, screw, and gasketing tube.
1. Length as required for thickness of insulation material and penetration of deck substrate.
2. Thread and tip types as required for substrate material.

H. Rigid Insulation Pronged Attachment Washers:  Solid plastic cap washer with prongs and
flexible perimeter seal attached with screws to substrate for attachment of rigid insulation and to
help seal against air and moisture penetration through weather barrier assembly.
1. Products:

a. TruFast Walls, a Division of Altenloh, Brinck & Co. US, Inc; Thermal-Grip ci Prong
Washer:  www.trufastwalls.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
I. Support for Cladding and Continuous Insulation:  Thermal clips.

1. Thermally-broken clips that provide attachment support for girts, angles, channels, and
other cladding support framing.

2. Fasteners:  As recommended by clip manufacturer.
3. Products:

a. Advanced Architectural Products, LLC; SMARTci GREENGirt Clips - Thermal Spacer
series:  www.smartcisystems.com/#sle.

b. Cascadia Windows & Doors; Cascadia Clip:  www.cascadiawindows.com/#sle.
c. Northern Facades; ISO Clip:  www.northernfacades.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

J. Support for Cladding and Continuous Insulation:  Continuous thermal Z-girts.
1. Fiberglass reinforced plastic (FRP) girts that provide cladding attachment support for

exterior wall cladding, brick veneer, CMU veneer, metal wall panels, siding, and _____.
2. Fasteners:  As recommended by clip manufacturer.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER
A. Install boards horizontally on foundation perimeter.
B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.03 BOARD INSTALLATION AT EXTERIOR WALLS
A. Adhere 6 inches (152 mm) wide strip of polyethylene sheet over expansion joints with double

beads of adhesive each side of joint.
1. Tape seal joints between sheets.
2. Extend sheet full height of joint.

B. Install rigid insulation directly to steel studs or exterior grade sheathing at 16 inches (406 mm)
on center with manufacturer recommended mechanical fasteners, and tape joints with
manufacturer's minimum 4 inches (102 mm) wide sealant tape; comply with ASTM E2357.

C. Install boards horizontally on walls.
D. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.04 BOARD INSTALLATION USING CLADDING AND CONTINUOUS INSULATION SUPPORTS
A. Install supports in accordance with manufacturer's installation instructions.
B. Install supports in compliance with system orientation, sizes, and locations as indicated on

drawings and in accordance with approved shop drawings.
C. Install supports to fill in exterior wall spaces without gaps or voids in insulation.
D. Trim insulation neatly to fit spaces and provide a continuous thermal layer.

3.05 BOARD INSTALLATION UNDER CONCRETE SLABS
A. Place insulation under slabs on grade after base for slab has been compacted.
B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
C. Prevent insulation from being displaced or damaged while placing vapor retarder and placing

slab.
3.06 BOARD INSTALLATION OVER LOW SLOPE ROOF DECK

A. Board Installation Over Roof Deck, General:
1. See applicable roofing specification section for specific board installation requirements.
2. Ensure vapor retarder is clean and dry, continuous, and ready for application of roofing

system.
3. Fasten insulation to deck in accordance with roofing manufacturer's written instructions

and applicable Factory Mutual requirements.
4. Do not apply more insulation than can be covered with roofing on the same day.

3.07 BATT INSTALLATION
A. Install insulation and vapor retarder in accordance with manufacturer's instructions.
B. Install in exterior wall and roof spaces without gaps or voids.  Do not compress insulation.
C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.
D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services

within the plane of the insulation.
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E. At metal framing, place vapor retarder on warm side of insulation; lap and seal sheet retarder
joints over face of member

F. Tape seal tears or cuts in vapor retarder.
G. Extend vapor retarder tightly to full perimeter of adjacent window and door frames and other

items interrupting the plane of the membrane; tape seal in place.
3.08 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements for additional requirements.
3.09 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.
END OF SECTION
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SECTION 07 4213
METAL WALL PANELS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Manufactured metal panels for ​exterior wall panels and subgirt framing assembly ​, with
​insulation, related flashings, and accessory components ​.

B. Solar air heating wall panels.
1.02 RELATED REQUIREMENTS

A. Section 05 4000 - Cold-Formed Metal Framing:  Wall panel substrate.
B. Section 07 2500 - Weather Barriers:  Weather barrier under wall panels.
C. Section 07 9200 - Joint Sealants:  Sealing joints between metal wall panel system and adjacent

construction.
1.03 REFERENCE STANDARDS

A. ASHRAE Std 93 - Methods of Testing to Determine the Thermal Performance of Solar
Collectors; 2010, with Errata (2014).

B. ICC 901/SRCC 100 - Solar Thermal Collector Standard; 2015.
C. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of

Exterior Wall Assemblies Containing Combustible Components; 2023.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data - Wall System:  Manufacturer's data sheets on each product to be used,

including:
1. Physical characteristics of components shown on shop drawings.
2. Storage and handling requirements and recommendations.
3. Installation instructions and recommendations.

C. Test Reports:  Submit test report verifying compliance with NFPA 285 for previously-tested
exterior wall assembly.

D. Manufacturer's qualification statement.
E. Installer's qualification statement.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section with minimum three years of documented experience.
B. Installer Qualifications:  Company specializing in installing products specified in this section with

minimum three years of documented experience.
C. Testing Agency Qualifications:  Independent firm specializing in performing testing and

inspections of the type specified in this section.
1.06 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 7419 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Protect panels from accelerated weathering by removing or venting sheet plastic shipping wrap.
C. Store prefinished material off the ground and protected from weather; prevent twisting, bending,

or abrasion; provide ventilation; slope metal sheets to ensure proper drainage.
D. Prevent contact with materials that may cause discoloration or staining of products.
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1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Finish Warranty:  Provide 5-year manufacturer warranty against excessive degradation of

exterior finish.  Include provision for replacement of units with excessive fading, chalking, or
flaking. Complete forms in Owner's name and register with warrantor.

C. Special Warranty:  Provide 2-year warranty covering water tightness and integrity of seals of
metal wall panels.  Complete forms in Owner's name and register with warrantor.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Wall Panels - Concealed Fasteners:
1. AEP Span, a Division of ASC Profiles, LLC.; Flex Series.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 METAL WALL PANEL SYSTEM
A. Wall Panel System:  Factory fabricated prefinished metal panel system, site assembled.

1. Provide ​exterior wall panels and subgirt framing assembly ​.
2. Design and size components to support assembly dead loads, and to withstand live loads

caused by positive and negative wind pressure acting normal to plane of wall.
3. Design Pressure:  In accordance with applicable codes.
4. Fire Performance:  Tested in accordance with, and complying with acceptance criteria of

NFPA 285.
5. Maximum Allowable Deflection of Panel:  L/180 for length(L) of span.
6. Movement:  Accommodate movement within system without damage to components or

deterioration of seals, movement between system and perimeter components when
subject to seasonal temperature cycling; dynamic loading and release of loads; and
deflection of structural support framing.

7. Drainage:  Provide positive drainage to exterior for moisture entering or condensation
occurring within panel system.

8. Fabrication:  Formed true to shape, accurate in size, square, and free from distortion or
defects; pieces of longest practical lengths.

9. Corners:  Factory-fabricated in one continuous piece with minimum 2-inch (51 mm)
returns.

10. Provide continuity of weather barrier seal at building enclosure elements in accordance
with requirements; see Section 07 2500.

B. Exterior Wall Panels:
1. Profile:  Vertical; style as indicated.
2. Side Seams:  Double-interlocked, tight-fitting, sealed with continuous gaskets.
3. Material:  Precoated steel sheet,  22 gauge, 0.0299 inch (0.76 mm) minimum thickness.
4. Panel Width:  12".
5. Color:  As selected by ​Architect ​ from manufacturer's ​Cool Dura Tech MX​ line.

C. Subgirt Framing Assembly:
1. Profile as indicated; to attach panel system to building.

D. Internal and External Corners:  Same material, thickness, and finish as exterior sheets; profile
to suit system; shop cut and factory mitered to required angles.

E. Expansion Joints:  Same material, thickness and finish as exterior sheets; ___ gauge, ___ inch
(___ mm) thick; manufacturer's standard brake formed type, of profile to suit system.

F. Trim:  Same material, thickness and finish as exterior sheets; brake formed to required profiles.
G. Anchors:  Galvanized steel.
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2.03 SOLAR AIR HEATING WALL PANELS
A. Products:

1. Conserval Systems Inc. 10 John James Audubon Pkwy #110, Amherst, NY 14228 .
2. Telephone: (716) 835-4903 Fax: (716) 835-4904; E-mail: info@solarwall.com; website:

www.solarwall.com.
3. Substitutions:  See Section 01 6000 - Product Requirements.

B. System:
1. SolarWall® single stage: Comprised of vent-slit-perforated, unglazed, transpired solar

collector with metal standoffs and a special internal framing system to balance air flow
C. Performance Requirements:

1. Solar collector cladding to balance air flow passing through and duct air to nearest intake
fan.

2. Test Method/Criteria:  ASHRAE Std 93 and ICC 901/SRCC 100.
3. Mode Of Operation:  Outside air heating, single stage.

D. Construction:  Unit consisting of manufacturer's standard assembly of frame, cover, back cover
with insulation, absorber plate assembly, and accessories.

E. Frame:
F. Plate Assembly:  Aluminum sheet with with corrugations.

1. Sheet Width:  41-1/4 inches (1050 mm).
2. Sheet Length:  36 inches (915 mm).
3. Perforation Density:  240 per sq ft (2500 per sq m).

2.04 ACCESSORIES
A. Support for Cladding and Continuous Insulation:  Thermal clips.

1. Thermally-broken clips that provide attachment support for girts, angles, channels, and
other cladding support framing.

2. Fasteners:  As recommended by clip manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that building framing members are ready to receive panels.
B. Verify  weather barrier, see Section 07 2500, has been installed over wall panel substrate; see

Section 05 4000.
3.02 PREPARATION

A. Install subgirts perpendicular to panel length, securely fastened to substrates and shimmed and
leveled to uniform plane, and spaced at intervals indicated.

B. Protect surrounding areas and adjacent surfaces from damage during execution of this work.
3.03 INSTALLATION

A. Install panels on ​walls ​ in accordance with manufacturer's instructions.
3.04 TOLERANCES

A. Offset From True Alignment Between Adjacent Members Abutting or In Line:  1/16 inch (1.6
mm), maximum.

3.05 CLEANING
A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements.
B. Remove site cuttings from finish surfaces.
C. Remove protective material from wall panel surfaces.
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3.06 PROTECTION
A. Protect metal wall panels until completion of project.
B. Touch-up, repair, or replace damaged wall panels or accessories before Date of Substantial

Completion.
END OF SECTION
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SECTION 07 5323
EPDM THERMOSET SINGLE-PLY ROOFING - CARLISLE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Adhered roof system with ethylene propylene diene monomer (EPDM) roofing membrane.
B. Insulation, flat and tapered.

1.02 REFERENCE STANDARDS
A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;

Most Recent Edition Cited by Referring Code or Reference Standard.
B. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal

Insulation Board; 2023.
C. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof

Membrane; 2015, with Editorial Revision (2022).
D. ASTM E1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and

Low-Sloped Opaque Surfaces; 2011 (Reapproved 2019).
E. FM DS 1-29 - Roof Deck Securement and Above-Deck Roof Components; 2016, with Editorial

Revision (2022).
F. UL 790 - Standard for Standard Test Methods for Fire Tests of Roof Coverings; Current Edition,

Including All Revisions.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide manufacturer's written information listed below.

1. Product data indicating membrane materials, flashing materials, insulation, vapor retarder,
surfacing, and fasteners.

C. Manufacturer's Installation Instructions:  Indicate membrane seaming precautions and
perimeter conditions requiring special attention.

D. Warranty:
1. Submit manufacturer warranty and ensure that forms have been completed in Owner's

name and registered with manufacturer.
2. Submit installer's certification that installation complies with all warranty conditions for the

waterproof membrane.
E. Installer's Qualification Statement.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum twenty (20) years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of this section:

1. With minimum five years documented experience.
2. Approved by membrane manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver products in manufacturer's original containers, dry, undamaged, with seals and labels

intact.
B. Protect products in weather protected environment, clear of ground and moisture.
C. Protect foam insulation from direct exposure to sunlight.
D. Keep Safety Data Sheets (SDS) at the project site at all times during transportation, storage,

and installation of materials.
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E. Comply with requirements from Owner to prevent overloading or disturbance of the structure
when loading materials onto the roof.

1.06 FIELD CONDITIONS
A. Do not apply roofing membrane during unsuitable weather.  Refer to manufacturer's written

instructions.
B. Do not apply roofing membrane when ambient temperature is below 40 degrees F (5 degrees

C) or above ____ degrees F (____ degrees C).
C. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is

expected or occurring.
D. Do not expose materials vulnerable to water or sun damage in quantities greater than can be

weatherproofed the same day.
E. Proceed with work so new roofing materials are not subject to construction traffic as work

progresses.
F. Do not allow grease, oil, fats, or other contaminants to come into direct contact with membrane.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Material Warranty:  Provide membrane manufacturer's warranty agreeing to replace material

that shows manufacturing defects within 10 years after installation.
C. System Warranty:  Provide manufacturer's system warranty agreeing to repair or replace

roofing that leaks or is damaged due to wind or other natural causes.
1. Warranty Term:  20 years.
2. For repair and replacement include costs of both material and labor in warranty.
3. Exceptions NOT Permitted:

a. Damage due to roof traffic.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Carlisle SynTec Systems:  www.carlisle-syntec.com/#sle.
B. Substitutions:  ​See Section 01 6000 - Product Requirements ​.

2.02 ROOFING APPLICATIONS
A. EPDM Membrane Roofing:  One ply membrane, ​fully adhered ​​​.
B. Roofing Assembly Performance Requirements and Design Criteria:

1. Solar Reflectance Index (SRI):  78, minimum, calculated in accordance with ASTM E1980.
a. Field applied coating may not be used to achieve specified SRI.

2. Roof Covering External Fire Resistance Classification:  Class A when tested per UL 790.
3. Wind Uplift:

a. Designed to withstand wind uplift forces calculated with ASCE 7.
b. Design Wind Speed:  In accordance with local building code and authorities having

jurisdiction (AHJ).
4. Drainage:  No standing water within 48 hours after precipitation.

2.03 ROOFING MEMBRANE AND ASSOCIATED MATERIALS
A. Single Source Responsibility:  Provide and install products from single source.
B. Membrane:

1. Material:  Ethylene propylene diene monomer (EPDM); ASTM D4637/D4637M, Type I
(non-reinforced).

2. Thickness:   ​60 mil, 0.060 inch (1.5 mm) ​, minimum.
3. Sheet Width:  Factory fabricated into largest sheets possible.
4. Color:  Black.
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5. Products:
a. Carlisle SynTec Systems; Sure-Seal.

C. Seaming Materials:  As recommended by membrane manufacturer.
D. Flexible Flashing Material:  Same material as membrane.
E. Base Flashing:  Provide waterproof, fully adhered base flashing system at all penetrations,

plane transitions, and terminations.
2.04 INSULATION

A. Polyisocyanurate (ISO) Board Insulation:  ASTM C1289, Type II, Class 1 - Faced with glass
fiber reinforced cellulosic felt facers on both major surfaces of the core foam; Grade 1.
1. Product:

a. Carlisle InsulBase.
2.05 ACCESSORIES

A. Prefabricated Flashing Accessories:
1. Corners and Seams:  Same material as membrane, in manufacturer's standard

thicknesses.
2. Penetrations:  Same material as membrane, with manufacturer's standard cut-outs, rigid

inserts, clamping rings, and flanges.
3. Sealant Pockets:  Same material as membrane, with manufacturer's standard

accessories, in manufacturer's standard configuration.
4. Carlisle SynTec Systems; Sure-Seal Pressure-Sensitive Reinforced Universal

Securement Strip (RUSS):
B. Insulation Fasteners:  Appropriate for purpose intended and approved by roofing manufacturer.
C. Membrane Adhesive:  As recommended by membrane manufacturer.
D. Surface Conditioner for Adhesives:  Compatible with membrane and adhesives.
E. Sealants:  As recommended by membrane manufacturer.
F. Cleaner:  Manufacturer's standard, clear, solvent-based cleaner.
G. Edgings and Terminations:  Manufacturer's standard edge and termination accessories.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces and site conditions are ready to receive work.
B. Verify deck is supported and secure.
C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly

sloped and suitable for installation of roof system.
D. Verify deck surfaces are dry and free of snow or ice.
E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips

are in place.
3.02 PREPARATION, GENERAL

A. Clean substrate thoroughly prior to roof application.
B. Do not begin work until other work that requires foot or equipment traffic on roof is complete.
C. Apply manufacturer's recommended vapor retarder or temporary roof before roof installation.

3.03 INSTALLATION - GENERAL
A. Perform work in accordance with manufacturer's instructions.
B. Do not apply roofing membrane during unsuitable weather.
C. Do not apply roofing membrane when ambient temperature is outside the temperature range

recommended by manufacturer.
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D. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is
expected or occurring.

E. Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed the same day.

F. Coordinate the work with installation of associated counterflashings installed by other sections
as the work of this section proceeds.

3.04 VAPOR RETARDER INSTALLATION
A. Apply vapor retarder to deck surface with adhesive in accordance with manufacturer's

instructions.
1. Extend vapor retarder under cant strips and blocking to deck edge.
2. Install flexible flashing from vapor retarder to air seal material of wall construction, lap and

seal to provide continuity of the air barrier plane.
B. Ensure vapor retarder is clean and dry, continuous, and ready for application of insulation.

3.05 INSULATION APPLICATION
A. Attachment of Insulation:

1. Mechanically fasten ​ first layer of​ insulation to deck in accordance with roofing
manufacturer's instructions ​ and Factory Mutual FM DS 1-29 requirements ​.

2. Embed second layer of insulation into full bed of adhesive in accordance with roofing and
insulation manufacturer's instructions.

B. Lay subsequent layers of insulation with joints staggered minimum 6 inches (152 mm) from
joints of preceding layer.

C. Place tapered insulation to the required slope pattern in accordance with manufacturer's
instructions.

D. On metal deck, place boards parallel to flutes with insulation board edges bearing on deck
flutes.

E. Lay boards with edges in moderate contact without forcing, and gap between boards no greater
than 1/4 inch (6.4 mm). Cut insulation to fit neatly to perimeter blocking and around
penetrations through roof.

F. Do not apply more insulation than can be completely waterproofed in the same day.
3.06 MEMBRANE APPLICATION

A. Roll out membrane, free from wrinkles or tears.  Place sheet into place without stretching.
B. Shingle joints on sloped substrate in direction of drainage.
C. Fully Adhered Application:  Apply adhesive at manufacturer's recommended rate. Fully embed

membrane in adhesive except in areas directly over or within 3 inches (76 mm) of expansion
joints.  Fully adhere one roll before proceeding to adjacent rolls.

D. Overlap edges and ends and seal seams by contact adhesive, minimum 3 inches (76 mm).
 Seal permanently waterproof.

E. At intersections with vertical surfaces:
1. Extend membrane over cant strips and up a minimum of 4 inches (102 mm) onto vertical

surfaces.
2. Fully adhere flexible flashing over membrane and up to nailing strips.

F. Install roofing expansion joints where indicated, and ensure joints are watertight.
G. Coordinate installation of roof drains and sumps and related flashings, locate field splices away

from low areas and roof drains, and lap upslope sheet over downslope sheet.
H. Daily Seal:  Install daily seal per manufacturer's instructions at the end of each workday.

 Prevent infiltration of water at incomplete flashings, terminations, and at unfinished membrane
edges.
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3.07 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements for general requirements for field quality control

and inspection.
B. Require site attendance of roofing and insulation material manufacturers daily during

installation of this work.
3.08 CLEANING

A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements.
B. Remove wrappings, empty containers, paper, and other debris from the roof daily.  Dispose of

debris in compliance with local, State, and Federal regulations.
C. Remove bituminous markings from finished surfaces.
D. In areas where finished surfaces are soiled by work of this section, consult manufacturer of

surfaces for cleaning advice and conform to their documented instructions.
E. Repair or replace defaced or damaged finishes caused by work of this section.

3.09 PROTECTION
A. Protect installed roofing and flashings from construction operations.
B. Where traffic must continue over finished roof membrane, protect surfaces using durable

materials.
END OF SECTION
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SECTION 08 3513.13
ACCORDION FOLDING DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Four-Fold Doors
B. Operating hardware.
C. Folding Glass Storefront.

1.02 RELATED REQUIREMENTS
A. Section 06 1000 - Rough Carpentry:  Wood supports and blocking for track support.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data for each type of product specified consisting of manufacturer’s technical Product

Data and installation instructions for each type of door required, including data substantiating
that products comply with requirements.

C. Submittal Drawings showing fabrication and installation of Four-Fold metal doors including
plans, elevations, sections, details of components, hardware, operating mechanism, and
attachments to the other units of Work.  Include wiring diagrams for coordination with electrical
trade.

D. Product Data: Submit manufacturer’s printed product literature for each Folding Glass
Storefront system to be incorporated into the Work. Show performance test results and details
of construction relative to materials, dimensions of individual components, profiles, and colors.

E. Product Drawings: Indicate Folding Glass Storefront system component sizes, dimensions and
framing R.O., configuration, swing panels, direction of swing and stacking, typical head jamb,
side jambs and sill details, type of glazing material, handle height.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Store delivered materials and equipment in dry locations with adequate ventilation, free from

dust and water, and so as to permit access for inspection and handling.
B. Handle materials carefully to prevent damage.

1.05 WARRANTY
A. The door manufacturer shall provide a written standard limited warranty for material and

workmanship.
1.06 FIELD CONDITIONS

A. Field Measurements: Contractor to field verify dimensions of rough openings (R.O.) [ and
threshold depressions to receive sill. ] Mark field measurements on product drawing submittal.

1.07 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section with minimum three years documented experience.
B. Installer Qualifications: Company specializing in performing work of the type specified and with

at least ​three ​ years of​ documented ​ experience ​​.
C. Doors shall be designed to withstand external or internal horizontal wind loads of 120mph (3

second gust) per ASCE 7-16. The maximum allowable deflection shall not exceed 1/120 of the
span.  Fiber stresses in main members shall be limited to 27,000 pounds per square
inch.  Steel frames shall be designed in accordance with the AISC “Steel Construction Manual”.

D. Single Source Responsibility: Furnish Folding Glass Storefront system materials from one
manufacturer for entire Project.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design - Folding Glass Storefront: NANA WALL SYSTEMS, INC.
(www.nanawall.com).
1. NanaWall Generation 4 Folding Glass Walls

B. Basis of Design - Four-Fold industrial metal doors manufactured by Door Engineering and
Manufacturing, 101 Power Dr, Mankato, MN  56001, (800)-959-1352.
1. FF300 Series: Glazed

C. Manufacturers:
1. Substitutions: ​​See Section 01 6000 - Product Requirements ​​.

2.02 FOLDING GLASS STOREFRONT
A. Performance Criteria (Lab Tested):

1. Air Infiltration (ASTM E283) - 0.27 cfm/ft2 (1.38 L/s/m2) at a static air pressure difference:
of 1.57 psf (75 Pa).

2. Water Penetration (ASTM E331, ASTM E547) - with weep holes by others: No
uncontrolled water leakage at a static test pressure of 1.56 psf (75 Pa).

3. Load Structure: At 1.5 times design wind pressure with no glass breakage or permanent
damage to fasteners or storefront components.

4. Design Pressure: Positive and Negative at 35 psf (1675 Pa)
5. Forced Entry (AAMA 1303.5 and AAMA CAWM 300): Meets requirements.
6. Swing Panel - Operation / Cycling Performance (AAMA 920): 500,000 cycles
7. Acoustical Performance (DIN 52210-3,4): With 40 dB glass, unit STC (Rw) of 36

a. System STC (Rw) 35 (35) and OITC 30 with 5/16-inch (8 mm) STC 37 laminated
glass ]

8. Thermal Performance U-factor: NFRC 100 rated, certified, and labeled.
9. Solar Heat Gain Coefficient (SHGC) + Visible Light Transmission (VT): NFRC 200 rated,

certified, and labeled.
B. Design Criteria

1. Sizes and Configurations: As indicated by the Drawings for selected number and size of
panels, location of swing panels, location of track and stacking.

2. Unit Operation: Sliding and folding hardware with top and bottom tracks.
3. Panel Configuration:

a. Straight
4. Stack Storage Configuration:

a. Inswing type.
5. Mounting Type: Top-hung
6. Panel type:Hinged.

a. Primary swing panel of paired swing panels, looking from inside, to be on the left.
b. Entry/Egress panel hinged to side jamb.

C. Materials
1. Sliding-Folding Glass Storefront Description: Monumental top-hung system designed for

straight runs, segmented angle changes, and center pivot. Manufacturer’s standard frame
and panel profiles, with head and floor tracks, side jambs and panels with dimensions as
shown on Drawings.

2. Panels: Single Lite.
3. Frame: Matching top track and side frame.
4. Sill Type: Standard.
5. Glazing: Safety Glazing: In compliance with ASTM C1036, ASTM C1048, ANSI Z97.1 and

CPSC 16CFR 1201. Double insulated laminated units.
6. Main Entry Panel(s) : Provide manufacturer’s Standard lever handles on the inside and

outside and a lockset with a lockable latch and multi-point locking with a dead bolt and
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rods at the top and bottom on primary panel only.
7. Locking: standard cylinder.

D. Fabrication
1. Extruded aluminum frame and panel profiles, corner connectors and hinges, sliding and

folding hardware, locking hardware and handles, glass and glazing and weather-stripping
components needed to construct a folding glass wall.

2. Each unit factory pre-assembled and shipped with all components and installation
instructions.

3. Exposed work to be carefully matched to produce continuity of line and design with all
joints.

4. No raw edges visible at joints.
2.03 FOUR-FOLD DOORS

A. Materials
1. Steel Tube:  ASTM A513 and ASTM A500/A500M
2. Steel Sheets:  Steel sheets of commercial quality, complying with ASTM A1008 cold-rolled

steel sheet.
3. Hardware:  Manufacturer’s standard components.
4. Fasteners:  Zinc-coated steel.

B. Four-Fold Doors
1. Construction:  Door framing shall be minimum 11-gauge structural steel tube with 16-

gauge steel sheet on the exterior and interior faces.  Sheeting shall be formed on the
vertical edges with no visible welds on the interior or exterior panel faces.  All frames and
framing members shall be true to dimension and square in all directions, and no door shall
be bowed, warped, or out of line, in the vertical or horizontal plane of the door opening by
more than 1/8 inch in 20 feet.  Exposed welds and welds which interfere with the
installation of various parts shall be ground smooth and flush.

2. Surface Mounted Tube Frame:  Supply pre-hung tube frame system constructed of
minimum TS6x4x3/16”, designed to anchor to masonry wall construction or weld to steel
structure.  All hinges, track supports and operator supports shall be factory attached.

3. Factory finish: Door Panels and Tube Frames shall be finished with manufacturer’s
standard PPG Spectracron epoxy primer and polyurethane top coat. Customer to select
from Manufacturer’s standard color chart or furnish sample to match.
a. Operator and operating hardware shall be powder-coated manufacturer’s standard

gray.
4. Hardware:  Hardware shall include guide tracks and brackets, trolleys, center guides, not

less than three pairs of jamb and fold hinges per opening, and all bolts, nuts, fasteners,
etc. necessary for complete installation and operation.
a. All hardware, including hinges and trolleys, shall be bolted to the panel for easy

removal for service or panel replacement..
b. Doors up to 16’ wide and under 30psf windload shall require no floor mounted

supports, guides or tracks.
c. Top tracks shall be adjustable on the end track hangers to allow for adjustment of the

door panels in the open position and easily replaceable without removal of the door
framing or operators.

5. Hinges:  Jamb hinges shall be dual shear and have two thrust bearings and two needle
bearings. Fold hinges shall be stainless steel and be dual shear with two thrust
bearings.  All bearings shall be completely concealed within the hinge barrel and include
grease zerks.  All hinge pins shall be minimum ¾” diameter hardened steel. 

6. Hinge Guards:  Provide plastic guards at jamb hinges to prevent access through hinge
space.

7. Weatherstripping:  Material shall be adjustable and readily replaceable and provide a
substantially weather-tight installation. Weatherstripping at center shall be 1/16” EPDM
and include no exposed fasteners on the exterior side of the panel. Weatherstripping at sill
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shall include two 1/16” EPDM sweeps with an aluminum retainer.  The retainer shall be
attached to the door with adhesive.

8. Perimeter Weatherstripping:  Provide full perimeter jamb and head weatherstripping.
9. Vision Panels:  Provide 1” insulated, tempered, vision panels of the size, shape and

location as noted on the drawings.
C. Operator

1. Each Four-Fold door shall be operated by an overhead mounted electro-mechanical drive
unit designed for high cycle operation.  Operator consists of an electric motor, gear
reducer, and rotating drive arm.  The door shall be operated with connecting rods attached
to the rotating drive arm on the operator and to control arms attached to the jamb door
section and to the door lintel.  The connecting rods shall be positive drive, keeping the
door under firm control at all times.  The connecting rods shall be fitted with spherical
bearings and control arms shall be equipped with oil impregnated bronze bearings on
polished shafts. 

2. Operator shall be instantly reversible, open and close rapidly and start and stop
gradually.  Operator shall be adjustable to allow door to fully clear the opening.  Operator
shall automatically lock the door in the closed position.  Operator shall be equipped with
disengaging mechanism to convert to manual operation.

3. Electric motor shall be of sufficient size to operate doors under normal operating
conditions at no more than 75 percent of rated capacity.  The motor shall be wound for
three phase 208/230/480 VAC, 60 Hertz operation.

4. Electric Controls:  Controls shall be furnished by the door manufacturer and shall be
complete for each door, and built in accordance with the latest NEMA standards. 
a. Control panel assemblies shall be UL listed as per NFPA70.
b. Controls shall include a programmable logic controller with digital message

display.  Controller shall include programmable close timers and programmable
inputs/outputs.

c. Controls shall include a variable frequency drive with independent adjustment of the
opening and closing speeds.

d. Enclosures shall be NEMA 4 with disconnect switch.
e. Pushbuttons (interior) for each door shall have one (1) momentary pressure three-

button push-button station marked “OPEN”, “CLOSE” and “STOP”.  Push button
enclosure shall be NEMA 4.

f. Limit switches shall be provided to stop the travel of the door in its fully open or fully
closed position. 

g. Safety edges:  Provide monitored electric safety edges on leading edge of all doors to
reverse door upon contact with obstruction. 

h. Photo eyes:  Provide (1) exterior, jamb mounted, light Curtain type photo eyes,
NEMA 4 rated.  Photo eye shall cover from floor level to 72” above floor.

i. Presence Sensor:  Provide (1) interior, overhead mounted, presence sensor BEA
IS40P or equal.  Doors over 16’ tall shall include LZR-Widescan or equal.

j. Radio controls:  Provide one (1) radio receiver and (1) single button remotes per
door.  Remotes to open and close doors with single button.

k. Wiring:  Door manufacturer shall supply controls and components only.  Electrical
contractor shall install controls and furnish and install conduits and wiring for jobsite
power and control wiring.

l. Provide remote closure.
D. Track:  Formed steel; 1-1/4 x 1-1/4 inches (32 x 32 mm) size; thickness and profile designed to

support loads; steel sub-channel.
E. Carriers:  Nylon wheels on trolley carrier at top center of every second fold, with threaded

pendant bolt for vertical adjustment.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that field measurements are as indicated.
C. Carefully examine rough openings with Installer present, for compliance with requirements

affecting Work performance.
D. Verify the structural integrity of the header for deflection with live and dead loads limited to the

lesser of L/720 of the span or 1/4 inch (6 mm). Provide structural support for lateral loads, and
both wind load and eccentric load when the panels are stacked open.

3.02 INSTALLATION
A. Install door in accordance with manufacturer's instructions. Install  in strict accordance with the

approved drawings by qualified door erection crews.  All door openings shall be completely
prepared by the general contractor prior to the installation of the doors.  Permanent or
temporary electric wiring shall be brought to the door opening before installation is started and
shall be completed so as not to delay the inspection test.

B. Doors shall be set plumb, level, and square, and with all parts properly fastened and
mounted.  All moving parts shall be tested and adjusted and left in good operating condition.

C. Lubricate moving components.
3.03 ADJUSTING

A.
B. Clean surfaces and repaint abraded or damaged finished surfaces to match factory-applied

finish.
C. Visually inspect door in fully closed position for light leaks to identify a potential acoustical leak,

and adjust to achieve light tight seal.
3.04 CLOSEOUT ACTIVITIES

A. Demonstrate operation of door and identify potential operational problems.
END OF SECTION
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SECTION 08 4413
GLAZED ALUMINUM CURTAIN WALLS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aluminum-framed curtain wall, with vision glazing and infill panels.
B. Firestopping between curtain wall and edge of floor slab.

1.02 RELATED REQUIREMENTS
A. Section 07 8400 - Firestopping:  Firestop at system junction with structure.
B. Section 08 8000 - Glazing.

1.03 REFERENCE STANDARDS
A. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site; 2015.
B. AAMA 501.2 - Quality Assurance and Diagnostic Water Leakage Field Check of Installed

Storefronts, Curtain Walls, and Sloped Glazing Systems; 2015.
C. AAMA 501.4 - Recommended Static Test Method for Evaluating Window Wall, Curtain Wall and

Storefront Systems Subjected to Seismic and Wind-Induced Inter-Story Drift; 2018.
D. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum

(Combined Document); 2015.
E. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2020.
F. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance

of Windows, Doors and Glazed Wall Sections; 2009.
G. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
H. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and

Plate; 2021a.
I. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2021.
J. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric); 2021.
K. ASTM C794 - Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants; 2018

(Reapproved 2022).
L. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through

Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen; 2019.

M. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014
(Reapproved 2021).

N. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2023).

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide component dimensions, describe components within assembly,

anchorage and fasteners, internal drainage details, glazing ​​, and infill.
C. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,

affected related Work, expansion and contraction joint location and details, and field welding
required.
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D. Manufacturer's Certificate:  Certify that the products supplied meet or exceed the specified
requirements.

E. Design Data:  Provide framing member structural and physical characteristics and engineering
calculations, and identify dimensional limitations; include load calculations at points of
attachment to building structure.

F. Test Reports:  Submit results of full-size mock-up testing. Reports of tests previously performed
on the same design are acceptable.

G. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.
H. Manufacturer's Qualification Statement.
I. Installer's Qualification Statement.
J. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design curtain wall and its structural support framing components
under direct supervision of a Professional Structural Engineer experienced in design of this
work and licensed at the State in which the Project is located.

B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with not less than three years of documented experience.
1. Provide certified glass products through ANSI accredited certifications that include plant

audits and independent laboratory performance testing.
C. Installer Qualifications:  Company specializing in performing work of type specified and with at

least three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Handle products of this section in accordance with AAMA CW-10.
B. Protect finished aluminum surfaces with wrapping. Do not use adhesive papers or sprayed

coatings that bond to aluminum when exposed to sunlight or weather.
1.07 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F (5 degrees C).
 Maintain this minimum temperature during and 48 hours after installation.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Manufacturer Warranty:  Provide 5-year manufacturer warranty against failure of glass seal on

insulating glass units, including interpane dusting or misting. Include provision for replacement
of failed units. Complete forms in Owner's name and register with installer.

C. Finish Warranty:  Provide 5-year manufacturer warranty against excessive degradation of
exterior finish.  Include provision for replacement of units with excessive fading, chalking, or
flaking. Complete forms in Owner's name and register with warrantor.

D. Extended Correction Period:  Correct defective work within 5-year period commencing on Date
of Substantial Completion.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Glazed Aluminum Curtain Walls Manufacturers:
1. Tubelite, Inc​; 400TU Series ​:  www.tubeliteinc.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.



21018 / City of Ann Arbor Fire
Station Number 4

08 4413 - 3 Glazed Aluminum Curtain Walls

2.02 CURTAIN WALL
A. Aluminum-Framed Curtain Wall:  Factory fabricated, factory finished aluminum framing

members with infill, and related flashings, anchorage and attachment devices.
1. Outside glazed, with pressure plate and mullion cover, where indicated on drawings.
2. Fabrication Method:  Field fabricated stick system.
3. Glazing Method:  Field glazed system.
4. Finish:  Class I natural anodized.

a. Factory finish surfaces that will be exposed in completed assemblies.
b. Coat concealed metal surfaces that will be in contact with cementitious materials or

dissimilar metals with bituminous paint.
5. Provide flush joints and corners, weathersealed, accurately fitted and secured; prepared

to receive anchors; fasteners and attachments concealed from view; reinforced as
required for imposed loads.

6. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

7. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

B. Structural Performance Requirements:  Design and size components to withstand the following
load requirements without damage or permanent set.
1. Design Wind Loads:  Comply with ​the applicable code. ​

a. Member Deflection:  For spans less than 13 feet 6 inches (4115 mm), limit member
deflection to flexure limit of glass in any direction, and maximum of 1/175 of span or
3/4 inch (19 mm), whichever is less and with full recovery of glazing materials.

b. Member Deflection:  For spans over 13 feet 6 inches (4115 mm) and less than 40
feet (12.2 m), limit member deflection to flexure limit of glass in any direction, and
maximum of 1/240 of span plus 1/4 inch (1/240 of span plus 6.4 mm), with full
recovery of glazing materials.

2. Interstory Differential Lateral Movement:  Meeting pass/fail criteria of AAMA 501.4 for Use
Group I, Standard Occupancy, when tested at design displacement of 0.010 times greater
adjacent story height, maximum, and 1.5 times design displacement, through three
complete cycles.

3. Movement:  Accommodate the following movement without damage to components or
deterioration of seals:
a. Expansion and contraction caused by 180 degrees F (82 degrees C) surface

temperature.
b. Expansion and contraction caused by cycling temperature range of 170 degrees F

(77 degrees C) over a 12 hour period.
c. Movement of curtain wall relative to perimeter framing.
d. Deflection of structural support framing, under permanent and dynamic loads.

C. Water Penetration Resistance on Manufactured Assembly:  No uncontrolled water on indoor
face when tested as follows:
1. Test Pressure Differential:  10 psf (480 Pa).
2. Test Method:  ASTM E331.

D. Air Leakage:  0.06 cfm/sq ft (0.3 L/sec sq m) maximum leakage of wall area when tested in
accordance with ASTM E283/E283M at 6.24 psf (300 Pa) pressure difference across assembly.

E. Thermal Performance Requirements:
1. Condensation Resistance Factor of Framing:  50, minimum, measured in accordance with

AAMA 1503.
2.03 COMPONENTS

A. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior
section insulated from exterior, drainage holes and internal weep drainage system.
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1. Structurally Reinforced Members:  Extruded aluminum with internal reinforcement of
structural steel member.

B. Glazing:  See Section 08 8000.
C. Applied Muntins:  Prefabricated simulated divided lite grid assembly with perimeter surround;

designed to be adhered and fastened to curtain wall framing members and glazing.
1. Material:  Extruded aluminum.
2. Profile:  Manufacturer's standard, as detailed on drawings.
3. Finish:  Same as curtain wall.
4. Mounting:  Anchor pins at perimeter.
5. Pin Hole Filler:  Manufacturer's standard, matching color of muntin grid.

D. Beam Covers:  ​Aluminum ​, ​20-gauge, 0.032-inch (0.81 mm) ​ minimum thickness ​​​, finish to match
curtain wall framing members ​.

E. Applied Battens:
1. Applications:  Attachment to curtainwall mullions.
2. Type:  Aluminum extrusions co-extruded with wood composite finish.
3. Profile:  As indicated on drawings.
4. Attachment:  Manufacturer's standard clips and fasteners.
5. Battens:  Manufacturer's standard.

2.04 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M).
B. Sheet Aluminum:  ASTM B209/B209M.
C. Structural Steel Sections:  ASTM A36/A36M; shop primed.
D. Structural Supporting Anchors Attached to Structural Steel:  Design for ​welded ​ attachment.
E. Fasteners:  Stainless steel; type as required or recommended by curtain wall manufacturer.
F. Exposed Flashings:  Aluminum sheet, 20-gauge, 0.032-inch (0.81 mm) minimum thickness;

finish to match framing members.
G. Concealed Flashings:  Sheet aluminum, 26-gauge, 0.017-inch (0.43 mm) minimum thickness.
H. Firestopping:  See Section 07 8400.
I. Weatherseal Sealant:  Silicone, with adhesion in compliance with ASTM C794; compatible with

glazing accessories.
J. Sill Flashing Sealant:  Elastomeric, silicone or polyurethane, and compatible with flashing

material.
K. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration

requirements.
L. Glazing Accessories:  See Section 08 8000.

2.05 FINISHES
A. Class I Natural Anodized Finish:  AAMA 611 AA-M12C22A41 Clear anodic coating not less

than 0.7 mils (0.018 mm) thick.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other related work.
B. Verify that curtain wall openings and adjoining water-resistive and air barrier seal materials are

ready to receive work of this section.
C. Verify that anchorage devices have been properly installed and located.



21018 / City of Ann Arbor Fire
Station Number 4

08 4413 - 5 Glazed Aluminum Curtain Walls

3.02 INSTALLATION
A. Install curtain wall system in accordance with manufacturer's instructions.
B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and

other irregularities.
C. Provide alignment attachments and shims to permanently fasten system to building structure.
D. Align assembly plumb and level, free of warp or twist. Maintain assembly dimensional

tolerances, aligning with adjacent work.
E. Provide thermal isolation where components penetrate or disrupt building insulation.
F. Install sill flashings. Turn up ends and edges; seal to adjacent work to form water tight dam.
G. Install firestopping at each floor slab edge.
H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of

thermal barrier.
I. Install applied muntin grid assembly in accordance with manufacturer's instructions.
J. Touch-up minor damage to factory applied finish; replace components that cannot be

satisfactorily repaired.
3.03 TOLERANCES

A. Maximum Variation from Plumb:  0.06 inch per 3 feet (1.5 mm/m) noncumulative or 0.5 inches
per 100 feet (12 mm/30 m), whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane:  1/32 inch (0.8 mm).
C. Sealant Space Between Curtain Wall Mullions and Adjacent Construction:  Maximum of 3/4

inch (19 mm) and minimum of 1/4 inch (6 mm).
3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements for general testing and inspection requirements.
B. Water-Spray Test:  Provide water spray quality test of installed curtain wall components in

accordance with AAMA 501.2 during construction process and before installation of interior
finishes.
1. Perform a minimum of ​two ​ tests in each designated area ​as directed by Architect ​.
2. Conduct tests in each area prior to 10 percent and 50 percent completion of this work.

C. Repair or replace curtain wall components that have failed designated field testing, and retest
to verify performance complies with specified requirements.

3.05 CLEANING
A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements.
B. Remove protective material from pre-finished aluminum surfaces.
C. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean

wiping cloths, take care to remove dirt from corners, and wipe surfaces clean.
D. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA

609 & 610.
3.06 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.
END OF SECTION
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DOOR HARDWARE 

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 commercial door hardware for the following: 

1. Swinging doors. 
2. Other doors to the extent indicated. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Electromechanical door hardware. 
3. Cylinders specified for doors in other sections. 

C. Related Sections: 

1. Division 08 Section “Hollow Metal Doors and Frames”. 
2. Division 08 Section “Flush Wood Doors”. 

D. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. State Building Codes, Local Amendments. 

E. Standards: All hardware specified herein shall comply with the following industry standards: 

1. ANSI/BHMA Certified Product Standards - A156 Series 
2. UL10C – Positive Pressure Fire Tests of Door Assemblies 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions 
and finishes. 
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B. 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. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence 
and Format for the Hardware Schedule." 

2. 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. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware 
item. 

b. Manufacturer of each item. 
c. Fastenings and other pertinent information. 
d. Location of door hardware set, cross-referenced to Drawings, both on 

floor plans and in door and frame schedule. 
e. Explanation of abbreviations, symbols, and codes contained in schedule. 
f. Mounting locations for door hardware. 
g. Door and frame sizes and materials. 
h. Warranty information for each product. 

4. 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. 

C. 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. 

D. 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 Submittals. 

1.4 QUALITY ASSURANCE 

A. 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. 

B. 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. 
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C. 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. 

D. Source Limitations: Obtain each type and variety of door hardware specified in this section 
from a single source unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product 
line by a secondary or third party source will not be accepted. 

2. Provide electromechanical door hardware from the same manufacturer as 
mechanical door hardware, unless otherwise indicated. 

E. Each unit to bear third party permanent label demonstrating compliance with the referenced 
standards. 

F. Keying Conference: Conduct conference to comply with requirements in Division 01 Section 
"Project Meetings." Keying conference to incorporate the following criteria into the final 
keying schedule document: 

1. Function of building, purpose of each area and degree of security required. 
2. Plans for existing and future key system expansion. 
3. Requirements for key control storage and software. 
4. Installation of permanent keys, cylinder cores and software. 
5. Address and requirements for delivery of keys. 

G. Pre-Submittal Conference: Conduct coordination conference in compliance with 
requirements in Division 01 Section "Project Meetings" with attendance by representatives 
of Supplier(s), Installer(s), and Contractor(s) to review proper methods and the procedures 
for receiving, handling, and installing door hardware. 

1. Prior to installation of door hardware, conduct a project specific training meeting to 
instruct the installing contractors' personnel on the proper installation and adjustment 
of their respective products. Product training to be attended by installers of door 
hardware (including electromechanical hardware) for aluminum, hollow metal and 
wood doors. Training will include the use of installation manuals, hardware 
schedules, templates and physical product samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 
4. Review and finalize construction schedule and verify availability of materials. 
5. Review the required inspecting, testing, commissioning, and demonstration 

procedures 

H. At completion of installation, provide written documentation that components were applied 
to manufacturer's instructions and recommendations and according to approved schedule. 



21018 / City of Ann Arbor Fire 
Station Number 4 

087100 - 4 Door Hardware 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. 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. 

B. 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. 

C. 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". 

1.6 COORDINATION 

A. 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. 

B. 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. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties 
specified in this Article shall not deprive Owner of other rights Owner may have under 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. 

B. 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: 

1. Structural failures including excessive deflection, cracking, or breakage. 
2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
4. Electrical component defects and failures within the systems operation. 

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 
indicated. 

D. Special Warranty Periods: 
1. Five years for standard duty cylindrical (bored) locks and latches. 
2. Five years for exit hardware. 
3. Twenty five years for manual surface door closer bodies. 
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1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. 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. 

B. 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: 

 
1. 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. 

C. Substitutions: Requests for substitution and product approval for inclusive mechanical and 
electromechanical door hardware in compliance with the specifications must be submitted 
in writing and in accordance with the procedures and time frames outlined in Division 01, 
Substitution Procedures. Approval of requests is at the discretion of the architect, owner, 
and their designated consultants. 

2.2 HANGING DEVICES 

A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles as 
specified in the Door Hardware Sets. 

1. Quantity: Provide the following hinge quantity, unless otherwise indicated: 

a. Two Hinges: For doors with heights up to 60 inches. 
b. Three Hinges: For doors with heights 61 to 90 inches. 
c. Four Hinges: For doors with heights 91 to 120 inches. 
d. 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. 

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized 
for door thickness and clearances required: 

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 
b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 
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a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil 
impregnated bearing hinges unless Hardware Sets indicate standard 
weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated 
bearing hinges unless Hardware Sets indicate heavy weight. 

4. Hinge Options: Comply with the following: 

a. Non-removable Pins: 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. 

5. Acceptable Manufacturers: 

a. Hager Companies. 
b. McKinney Products; ASSA ABLOY Architectural Door Accessories. 
c. Stanley. 

B. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 certified continuous geared 
hinge. with minimum 0.120-inch thick extruded 6060 T6 aluminum alloy hinge leaves and a 
minimum overall width of 4 inches. Hinges are non-handed, reversible and fabricated to 
template screw locations. Factory trim hinges to suit door height and prepare for electrical 
cut-outs. 

1. Acceptable Manufacturers: 

a. Hager Companies. 
b. Select Companies. 
c. Pemko 

2.3 DOOR OPERATING TRIM 

A. Flush Bolts and Surface Bolts: ANSI/BHMA A156.3 and A156.16, Grade 1, certified. 

1. Flush bolts to be furnished with top rod of sufficient length to allow bolt retraction 
device location approximately six feet from the floor. 

2. Furnish dust proof strikes for bottom bolts.  
3. Surface bolts to be minimum 8” in length and U.L. listed for labeled fire doors and 

U.L. listed for windstorm components where applicable. 
4. Provide related accessories (mounting brackets, strikes, coordinators, etc.) as 

required for appropriate installation and operation. 

5. Acceptable Manufacturers: 

a. Door Controls International. 
b. Rockwood Products; ASSA ABLOY Architectural Door Accessories. 
c. Trimco. 

B. Coordinators: ANSI/BHMA A156.3 certified door coordinators consisting of active-leaf, hold-
open lever and inactive-leaf release trigger. Model as indicated in hardware sets. 

1. Acceptable Manufacturers: 
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a. Rockwood Products; ASSA ABLOY Architectural Door Accessories. 
b. Trimco. 

C. 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. 

1. Push/Pull Plates: Minimum .050 inch thick, size as indicated in hardware sets, with 
beveled edges, secured with exposed screws unless otherwise indicated. 

2. 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. 

3. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. 
Minimum clearance of 2 1/2-inches from face of door and offset of 90 degrees unless 
otherwise indicated. 

4. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware 
Sets. 

5. Acceptable Manufacturers: 

a. Rockwood Products; ASSA ABLOY Architectural Door Accessories. 
b. Trimco. 

2.4 CYLINDERS AND KEYING 

A. General: Cylinder manufacturer to have minimum (10) years experience designing secured 
master key systems and have on record a published security keying system policy. 

B. Source Limitations: Obtain each type of keyed cylinder and keys from the same source 
manufacturer as locksets and exit devices, unless otherwise indicated. 

C. Cylinders: Original manufacturer cylinders complying with the following: 

1. Mortise Type: Threaded cylinders with rings and cams to suit hardware application. 
2. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and 

raised trim ring. 
3. Bored-Lock Type: Cylinders with tailpieces to suit locks. 
4. 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. 

D. Keying System: Each type of lock and cylinders to be factory keyed.  

1. Conduct specified "Keying Conference" to define and document keying system 
instructions and requirements.  

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key 
control number as directed by Owner. 

3. New System: Key locks to a new master key system as directed by the Owner. 

E. Key Quantity: Provide the following minimum number of keys: 

1. Change Keys per Cylinder: Two (2)  
2. Master Keys (per Master Key Level/Group): Five (5). 
3. Construction Keys (where required): Ten (10). 
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F. Construction Cores: Provide construction cores for use during construction period. 

G. Key Registration List (Bitting List): 

1. Provide keying transcript list to Owner's representative in the proper format for 
importing into key control software. 

2. Provide transcript list in writing or electronic file as directed by the Owner. 

H. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags 
with self-locking key clips, receipt forms, 3-way visible card index, temporary markers, 
permanent markers, and standard metal cabinet. Key control cabinet shall have expansion 
capacity of 150% of the number of locks required for the project. 

1. Acceptable Manufacturers: 

a. Lund Equipment. 

2.5 MECHANICAL LOCKS AND LATCHING DEVICES 

A. Bored Locks to be ANSI/BHMA A156.2, Series 4000, Grade 1 (except where mortise locks 
are shown in sets). 

1. Locks are to be non-handed and fully field reversible. 

2. Acceptable Manufacturers: 

a. Schlage, ND series. 
b. Sargent 10X cylindrical lock (Sargent mortise lock as 8200) 
c. Substitutions: See Section 01 600 – Product Requirements 

2.6 LOCK AND LATCH STRIKES 

A. 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: 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer. 

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing. 
4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop 

for rescue hardware applications.  

B. Standards: Comply with the following: 

1. Strikes for Mortise Locks and Latches: BHMA A156.13. 
2. Strikes for Bored Locks and Latches: BHMA A156.2. 
3. Strikes for Auxiliary Deadlocks: BHMA A156.36. 
4. Dustproof Strikes: BHMA A156.16. 
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2.7 ELECTRIC STRIKES 

A. Standard Electric Strikes: Heavy duty, cylindrical and mortise lock electric strikes 
conforming to ANSI/BHMA A156.31, Grade 1, UL listed for both Burglary Resistance and 
for use on fire rated door assemblies. Stainless steel construction with dual interlocking 
plunger design tested to exceed 3000 lbs. of static strength and 350 ft-lbs. of dynamic 
strength. Strikes tested for a minimum 1 million operating cycles. Provide strikes with 12 or 
24 VDC capability and supplied standard as fail-secure unless otherwise specified. Option 
available for latchbolt and latchbolt strike monitoring indicating both the position of the 
latchbolt and locked condition of the strike. 

1. Acceptable Manufacturers: 

a. HES. 
b. Von Duprin. 

2.8 CONVENTIONAL EXIT DEVICES 

A. General Requirements: All exit devices specified herein shall meet or exceed the following 
criteria: 

1. 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. 

2. 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. 

3. 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. 

4. 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. 

5. Electromechanical Options: Subject to same compliance standards and requirements 
as mechanical exit devices, electrified devices to be of type and design as specified 
in hardware sets. Include any specific controllers when conventional power supplies 
are not sufficient to provide the proper inrush current. 

6. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's 
heavy duty escutcheon trim with threaded studs for thru-bolts.  

a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and 
designs to match that of the specified locksets.  

b. Where function of exit device requires a cylinder, provide a cylinder (Rim 
or Mortise) as specified in Hardware Sets. 

7. 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 
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indicated. Provide dust proof strikes where thermal pins are required to project into 
the floor. 

8. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in 
Hardware Sets, provide devices designed for maximum 2” wide stiles. 

9. Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 

10. Rail Sizing: Provide exit device rails factory sized for proper door width application.  

11. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware 
Sets. 

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 certified 
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. 

1. Acceptable Manufacturers: 

a. Von Duprin. 
b. Sargent 80 Series 
c. Substitutions: See Section 01 600 – Product Requirements 

2.9 DOOR CLOSERS 

A. All door closers specified herein shall meet or exceed the following criteria: 

1. 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 including installation and 
adjusting information on inside of cover. 

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be 
U.L. listed for use of fire rated doors. 

3. Cycle Testing: Provide closers which have surpassed 15 million cycles in a test 
witnessed and verified by UL. 

4. 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 physically 
handicapped, provide units complying with ANSI ICC/A117.1. 

5. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated 
in Hardware Sets. 

 
6. Closers shall not be installed on exterior or corridor side of doors; where possible 

install closers on door for optimum aesthetics.  

7. 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. 



21018 / City of Ann Arbor Fire 
Station Number 4 

087100 - 11 Door Hardware 

 

B. Door Closers, Surface Mounted (Commercial Duty): ANSI/BHMA 156.4, Grade 1 certified 
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. 

1. Acceptable Manufacturers: 

a. LCN. 
b. Sargent 281 series 
c. Substitutions: See Section 01 600 – Product Requirements 

2.10 DOOR STOPS AND HOLDERS 

A. General: Door stops and holders to be of type and design as specified below or in the 
Hardware Sets. 

B. 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. 

1. Acceptable Manufacturers: 

a. Hiawatha, Inc.. 
b. Rockwood Products; ASSA ABLOY Architectural Door Accessories. 
c. Trimco. 

2.11 ARCHITECTURAL SEALS 

A. 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. 

B. 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. 

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

C. 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. 

1. 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.  
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D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated. 

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are 
easily replaceable and readily available from stocks maintained by manufacturer. 

F. Acceptable Manufacturers: 

1. National Guard Products. 
2. Pemko Products; ASSA ABLOY Architectural Door Accessories. 
3. Reese Enterprises, Inc. 

2.12 FABRICATION 

A. 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. 

2.13 FINISHES 

A. 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. 

B. 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 

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. 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. 

B. 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. 

3.2 PREPARATION 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

B. Wood Doors: Comply with ANSI/DHI A115-W series. 



21018 / City of Ann Arbor Fire 
Station Number 4 

087100 - 13 Door Hardware 

 

3.3 INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control 
equipment to comply with manufacturer's written instructions and according to 
specifications. 

1. 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.  

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 
Wood Flush Doors." 

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 
"Accessibility Guidelines for Buildings and Facilities." 

4. Provide blocking in drywall partitions where wall stops or other wall mounted 
hardware is located.  

C. 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. 

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying 
with requirements specified in Division 7 Section "Joint Sealants." 

E. 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. 

3.4 FIELD QUALITY CONTROL 

A. Field Inspection: Supplier will perform a final inspection of installed door hardware and state 
in report whether work complies with or deviates from requirements, including whether door 
hardware is properly installed, operating and adjusted. 

3.5 ADJUSTING 

A. 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. 
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3.6 CLEANING AND PROTECTION 

A. 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. 

B. Clean adjacent surfaces soiled by door hardware installation. 

C. 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. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 

3.8 DOOR HARDWARE SETS 

A. The hardware sets represent the design intent and direction of the owner and architect. 
They are a guideline only and should not be considered a detailed hardware schedule. 
Discrepancies, conflicting hardware and missing items should be brought to the attention of 
the architect with corrections made prior to the bidding process. Omitted items not included 
in a hardware set should be scheduled with the appropriate additional hardware required for 
proper application and functionality. 

 
 
 
SET 01 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA PRIVACY LOCK L9040 x L283-722 x L583-363 626 SCHLAGE 
1 EA CLOSER 4040XP CUSH 689 LCN 
1 EA KICK PLATE 10” x 2” LDW 630 ROCKWOOD 
1 SET SEALS S88 BLK PEMKO 
 
SET 02 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA CLASSROOM LOCK ND70R 626 SCHLAGE 
1 EA CLOSER W/H.O. 4040XP H x ST1630 x 18TJ 689 LCN 
1 EA OVERHEAD STOP 100 SERIES 630 GLYNN JOHNSON 
1 EA KICK PLATE 10” x 2” LDW 630 ROCKWOOD 
 
SET 03 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA CLASSROOM LOCK ND70R 626 SCHLAGE 
1 EA OVERHEAD STOP 100 SERIES 630 GLYNN JOHNSON 
 
SET 04 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA STOREROOM LOCK ND80R 626 SCHLAGE 
1 EA CLOSER 4040XP 689 LCN 
1 EA WALL STOP 409 630 ROCKWOOD 
1 EA KICK PLATE 10” x 2” LDW 630 ROCKWOOD 
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SET 05 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA OFFICE LOCK ND53R 626 SCHLAGE 
1 EA WALL STOP 409 630 ROCKWOOD 
 
SET 06 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA PRIVACY LOCK L9040 x L283-722 x L583-363 626 SCHLAGE 
1 EA CLOSER 4040XP 689 LCN 
1 EA WALL STOP 409 630 ROCKWOOD 
1 EA KICK PLATE 10” x 2” LDW 630 ROCKWOOD 
1 SET SEALS S88 BLK PEMKO 
 
SET 07 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA RIM EXIT DEVICE 99 L-BE 626 VON DUPRIN 
1 EA CLOSER 4040XP CUSH 689 LCN 
1 EA KICK PLATE 10” x 2” LDW 630 ROCKWOOD 
1 EA WEATHERSTRIP 160SA AL NGP 
1 EA SWEEP 200NA AL NGP 
1 EA THRESHOLD 8425 MIL NGP 
 
SET 08 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA CLASSROOM LOCK ND70R 626 SCHLAGE 
1 EA WALL STOP 409 630 ROCKWOOD 
 
SET 09 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA CLASSROOM LOCK ND70R 626 SCHLAGE 
1 EA  FLUSH BOLT 555 626 ROCKWOOD 
2 EA WALL STOP 409 630 ROCKWOOD 
 
SET 10 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA PASSAGE LATCH ND10 626 SCHLAGE 
1 EA CLOSER 4040XP 689 LCN 
1 EA WALL STOP 409 630 ROCKWOOD 
1 EA KICK PLATE 10” x 2” LDW 630 ROCKWOOD 
 
SET 11 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA PASSAGE LATCH ND10 626 SCHLAGE 
1 EA CLOSER 4040XP 689 LCN 
1 EA WALL STOP 409 630 ROCKWOOD 
1 EA KICK PLATE 10” x 2” LDW 630 ROCKWOOD 
1 SET SEALS S88 BLK PEMKO 
1 EA SWEEP 200NA AL NGP 
1 EA THRESHOLD 8425 MIL NGP 
 
SET 12 
1 EA CONTINUOUS HINGE 780-224HD CLR HAGER 
1 EA RIM EXIT DEVICE 99 L-NL 626 VON DUPRIN 
1 EA CYLINDER AS REQUIRED 626 SCHLAGE 
1 EA CLOSER 4040XP SCUSH 689 LCN 



21018 / City of Ann Arbor Fire 
Station Number 4 

087100 - 16 Door Hardware 

 

1 EA WEATHERSTRIP 160SA AL NGP 
1 EA SWEEP 200NA AL NGP 
1 EA THRESHOLD 8425 MIL NGP 
1 EA DOOR POS. SWITCH BY SECURITY CONTRACTOR 
 
SET 13 
1 EA CONTINUOUS HINGE 780-224HD CLR HAGER 
1 EA STOREROOM LOCK ND80R 626 SCHLAGE 
1 EA CLOSER W/H.O. 4040XP HEDA 689 LCN 
1 EA OVERHEAD STOP 100 SERIES 630 GLYNN JOHNSON 
1 EA WEATHERSTRIP 160SA AL NGP 
1 EA SWEEP 200NA AL NGP 
1 EA THRESHOLD 8425 MIL NGP 
1 EA DOOR POS. SWITCH BY SECURITY CONTRACTOR 
 
SET 14 
2 EA CONTINUOUS HINGE 780-224HD CLR HAGER 
1 EA STOREROOM LOCK ND80R 626 SCHLAGE 
2 EA FLUSH BOLT 555 626 ROCKWOOD 
1 EA CLOSER W/H.O. 4040XP HEDA 689 LCN 
2 EA OVERHEAD STOP 100 SERIES 630 GLYNN JOHNSON 
1 EA WEATHERSTRIP 160SA AL NGP 
1 EA ASTRAGAL 139SP USP NGP 
2 EA SWEEP 200NA AL NGP 
1 EA THRESHOLD 8425 MIL NGP 
2 EA DOOR POS. SWITCH BY SECURITY CONTRACTOR 
 
SET 15 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA STOREROOM LOCK ND80R 626 SCHLAGE 
1 EA CLOSER 4040XP 689 LCN 
1 EA WALL STOP 409 630 ROCKWOOD 
1 EA KICK PLATE 10” x 2” LDW 630 ROCKWOOD 
1 SET SEALS S88 BLK PEMKO 
1 EA AUTO DOOR BOTTOM 683 AL NGP 
 
SET 16 
 EA HINGES AS SPECIFIED 630 HAGER 
1 EA PRIVACY LOCK L9040 x L283-722 x L583-363 626 SCHLAGE 
1 EA CLOSER 4040XP 689 LCN 
1 EA WALL STOP 409 630 ROCKWOOD 
1 EA KICK PLATE 10” x 2” LDW 630 ROCKWOOD 
1 SET SEALS S88 BLK PEMKO 
 
SET 17 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA PRIVACY LOCK L9040 x L283-722 x L583-363 626 SCHLAGE 
1 EA CLOSER 4040XP CUSH 689 LCN 
1 EA KICK PLATE 10” x 2” LDW 630 ROCKWOOD 
1 SET SEALS S88 BLK PEMKO 
1 EA AUTO DOOR BOTTOM 683 AL NGP 
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SET 18 
 EA HINGES AS SPECIFIED 652 HAGER 
1 EA STOREROOM LOCK ND80R 626 SCHLAGE 
1 EA ELECTRIC STRIKE 1500C 630 HES 
1 EA CLOSER 4040XP x ST-1630 x 18TJ 689 LCN 
1 EA OVERHEAD STOP 100 SERIES 630 GLYNN JOHNSON 
1 EA KICK PLATE 10” x 2” LDW 630 ROCKWOOD 
1 EA DOOR POS. SWITCH BY SECURITY CONTRACTOR 
1 EA CARD READER BY SECURITY CONTRACTOR 
 
* OPERATIONAL DESCRIPTION:  DOOR NORMALLY CLOSED AND LOCKED.  VALID 
CREDENTIAL ALLOWS ENTRY.  DOOR REMAINS LOCKED UPON LOSS OF POWER.  INSIDE 
LEVER ALWAYS FREE FOR EGRESS. 
 
SET AL1 
1 EA CONTINUOUS HINGE 780-112HD CLR HAGER 
1 EA RIM EXIT DEVICE 33A-NL-OP 626 VON DUPRIN 
1 EA CYLINDER AS REQUIRED 626 SCHLAGE 
1 EA OFFSET PULL BF158 630 ROCKWOOD 
1 EA ELECTRIC STRIKE 9600 630 HES 
1 EA CLOSER 4040XP EDA x 18 x 61 689 LCN 
1 EA OVERHEAD STOP 100 SERIES 630 GLYNN JOHNSON 
1 EA SWEEP 200N AL NGP 
1 EA THRESHOLD 8425 MIL NGP 
1 EA DOOR POS. SWITCH BY SECURITY CONTRACTOR 
1 EA CARD READER BY SECURITY CONTRACTOR 
 
* SEALS BY DOOR SUPPLIER. 
 
* OPERATIONAL DESCRIPTION:  DOOR NORMALLY CLOSED AND LOCKED.  VALID 
CREDENTIAL ALLOWS ENTRY.  DOOR REMAINS LOCKED UPON LOSS OF POWER.  INSIDE 
PUSH PAD ALWAYS FREE FOR EGRESS. 
 
SET AL2 
1 EA CONTINUOUS HINGE 780-112HD CLR HAGER 
1 EA PUSH / PULL UNIT BF15847 630 ROCKWOOD 
1 EA CLOSER 4040XP EDA x 18 x 61 689 LCN 
1 EA OVERHEAD STOP 100 SERIES 630 GLYNN JOHNSON 
 
SET AL3 
1 EA CONTINUOUS HINGE 780-112HD CLR HAGER 
1 EA RIM EXIT DEVICE 33A-NL-OP 626 VON DUPRIN 
1 EA CYLINDER AS REQUIRED 626 SCHLAGE 
1 EA OFFSET PULL BF158 630 ROCKWOOD 
1 EA ELECTRIC STRIKE 9600 630 HES 
1 EA CLOSER 4040XP EDA x 18 x 61 689 LCN 
1 EA WALL STOP 409 630 ROCKWOOD 
1 EA DOOR POS. SWITCH BY SECURITY CONTRACTOR 
1 EA CARD READER BY SECURITY CONTRACTOR 
 
* OPERATIONAL DESCRIPTION:  DOOR NORMALLY CLOSED AND LOCKED.  VALID 
CREDENTIAL ALLOWS ENTRY.  DOOR REMAINS LOCKED UPON LOSS OF POWER.  INSIDE 
PUSH PAD ALWAYS FREE FOR EGRESS. 
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SET AL4 
1 EA CONTINUOUS HINGE 780-112HD CLR HAGER  
1 EA STOREROOM LOCK ND80R 626 SCHLAGE 
1 EA ELECTRIC STRIKE 6211AL 630 VON DUPRIN 
1 EA CLOSER 4040XP 689 LCN 
1 EA WALL STOP 409 630 ROCKWOOD 
1 EA DOOR POS. SWITCH BY SECURITY CONTRACTOR 
1 EA CARD READER BY SECURITY CONTRACTOR 
 
* OPERATIONAL DESCRIPTION:  DOOR NORMALLY CLOSED AND LOCKED.  VALID 
CREDENTIAL ALLOWS ENTRY.  DOOR REMAINS LOCKED UPON LOSS OF POWER.  INSIDE 
LEVER ALWAYS FREE FOR EGRESS.   
 
SET AL5 
1 EA CONTINUOUS HINGE 780-112HD CLR HAGER  
1 EA RIM EXIT DEVICE 33A-L-BE 626 VON DUPRIN 
1 EA CLOSER 4040XP EDA x 18 x 61 689 LCN 
1 EA WALL STOP 409 630 ROCKWOOD 
1 EA SWEEP 200NA AL NGP 
1 EA THRESHOLD 8425 MIL NGP 
 
* SEALS BY DOOR SUPPLIER. 
 
SET AL6 
1 EA CONTINUOUS HINGE 780-112HD CLR HAGER 
1 EA PUSH / PULL UNIT BF15847 630 ROCKWOOD 
1 EA DEADBOLT MS1850S 628 ADAMS RITE 
1 EA CYLINDER AS REQUIRED 626 SCHLAGE 
1 EA THUMBTURN CYL. 09-904 x XB11-720 626 SCHLAGE 
1 EA CLOSER 4040XP EDA x 18 x 61 689 LCN 
1 EA OVERHEAD STOP 100 SERIES 630 GLYNN JOHNSON 
1 EA SWEEP 200N AL NGP 
1 EA THRESHOLD 8425 MIL NGP 
1 EA DOOR POS. SWITCH BY SECURITY CONTRACTOR 
 
* SEALS BY DOOR SUPPLIER. 
 
 
 
 
 
 

END OF SECTION 087100 
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SECTION 08 8000
GLAZING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Insulating glass units.
B. Glazing units.
C. Plastic films.
D. Glazing compounds.

1.02 RELATED REQUIREMENTS
A. Section 07 2500 - Weather Barriers.
B. Section 07 9200 - Joint Sealants:  Sealants for other than glazing purposes.
C. Section 08 1113 - Hollow Metal Doors and Frames:  Glazed lites in doors and borrowed lites.
D. Section 08 1416 - Flush Wood Doors:  Glazed lites in doors.
E. Section 08 4313 - Aluminum-Framed Storefronts:  Glazing provided as part of storefront

assembly.
F. Section 08 4413 - Glazed Aluminum Curtain Walls:  Glazing provided as part of wall assembly.
G. Section 08 5113 - Aluminum Windows:  Glazing provided by window manufacturer.
H. Section 08 8300 - Mirrors.

1.03 REFERENCE STANDARDS
A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.
B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -

Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).
C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;

Most Recent Edition Cited by Referring Code or Reference Standard.
D. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,

Setting Blocks, and Spacers; 2005 (Reapproved 2019).
E. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.
F. ASTM C1036 - Standard Specification for Flat Glass; 2021.
G. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;

2018.
H. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass; 2019.
I. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).
J. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat

Glass; 2021a.
K. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2016.
L. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;

2019.
M. GANA (SM) - GANA Sealant Manual; 2008.
N. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2023.
O. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and

Visible Transmittance at Normal Incidence; 2023.
P. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and

Systems; 2023.



21018 / City of Ann Arbor Fire
Station Number 4

08 8000 - 2 Glazing

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and

environmental characteristics, limitations, special application requirements, and identify
available colors.

C. Samples:  Submit ​​two ​​ samples ​​ () ​​ in size ​​ of glass units ​​.
D. Manufacturer's qualification statement.
E. Installer's qualification statement.
F. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.
1. Provide certified glass products through ANSI accredited certifications that include plant

audits and independent laboratory performance testing.
B. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years documented experience.
1.06 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 40 degrees F (4 degrees C).
B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing

compounds.
1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Insulating Glass Units:  Provide a five (5) year manufacturer warranty to include coverage for

seal failure, interpane dusting or misting, including providing products to replace failed units.
C. Laminated Glass:  Provide a five (5) year manufacturer warranty to include coverage for

delamination, including providing products to replace failed units.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Float Glass Manufacturers:
1. Guardian Glass, LLC ​​:  www.guardianglass.com/#sle.
2. Pilkington North America Inc​​:  www.pilkington.com/na/#sle.
3. Vitro Architectural Glass (formerly PPG Glass) ​​:  www.vitroglazings.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Laminated Glass Manufacturers:
1. Viracon, Architectural Glass segment of Apogee Enterprises, Inc​; 1-5/16" (31.96mm)

Laminated Insulating (Coating #4) Clear / VE1-2M ​:  www.viracon.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

C. Plastic Films Manufacturers:
1. 3M Window Film ​​:  solutions.3m.com/wps/portal/3M/en_US/Window_Film/Solutions/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES
A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and

to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.
1. Design Pressure:  Calculated in accordance with ASCE 7.
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2. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions,
and maximum lateral deflection of supported glass.

3. Seismic Loads:  Design and size glazing components to withstand seismic loads and
sway displacement in accordance with the requirements of ASCE 7

4. Provide glass edge support system sufficiently stiff to limit the lateral deflection of
supported glass edges to less than 1/175 of their lengths under specified design load.

5. Glass thicknesses listed are minimum.
B. Weather-Resistive Barrier Seals:  Provide completed assemblies that maintain continuity of

building enclosure water-resistive barrier, vapor retarder, and/or air barrier.
1. In conjunction with weather barrier related materials described in other sections, as

follows:
a. Water-Resistive Barriers:  See Section 07 2500.

C. Thermal and Optical Performance:  Provide exterior glazing products with performance
properties as indicated. Performance properties are in accordance with manufacturer's
published data as determined with the following procedures and/or test methods:
1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National

Laboratory (LBNL) WINDOW 6.3 computer program.
2. Center of Glass Solar Heat Gain Coefficient (SHGC):  Comply with NFRC 200 using

Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program.
3. Solar Optical Properties:  Comply with NFRC 300 test method.

2.03 GLASS MATERIALS
A. Float Glass:  Provide float glass based glazing unless otherwise indicated.

1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality - Q3.
2. Kind HS - Heat-Strengthened Type:  Complies with ASTM C1048.
3. Kind FT - Fully Tempered Type:  Complies with ASTM C1048.
4. Fully Tempered Safety Glass:  Complies with ANSI Z97.1 or 16 CFR 1201 criteria for

safety glazing used in hazardous locations.
5. Wired Glass Type:  ASTM C1036, Type II - Wired Flat Glass, Quality - Q6, with color and

performance characteristics as indicated.
6. Thicknesses:  As indicated; provide greater thickness as required for exterior glazing wind

load design.
B. Laminated Glass:  Float glass laminated in accordance with ASTM C1172.

1. Laminated Safety Glass:  Complies with ANSI Z97.1 - Class B or 16 CFR 1201 - Category
I impact test requirements.

2.04 INSULATING GLASS UNITS
A. Manufacturers:

1. Viracon, Apogee Enterprises, Inc​; 1-5/16" (31.96MM) LAMINATED INSULATING
(COATING #4) CLEAR / VE1-2M ​:  www.viracon.com/#sle.

2. Substitutions:  See Section 01 6000 - Product Requirements.
B. Insulating Glass Units:  Types as indicated.

1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Warm-Edge Spacers:  Low-conductivity thermoplastic with desiccant warm-edge
technology design.
a. Spacer Width:  As required for specified insulating glass unit.
b. Spacer Height:  Manufacturer's standard.

4. Spacer Color:  Black.
5. Edge Seal:
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a. Dual-Sealed System:  Provide polyisobutylene sealant as primary seal applied
between spacer and glass panes, and silicone, polysulfide, or polyurethane sealant
as secondary seal applied around perimeter.

b. Color:  Black.
6. Purge interpane space with dry air, hermetically sealed.
7. Capillary Tubes:  Provide tubes from air space for insulating glass units without inert type

gas that have a change of altitude greater than 2500 feet (762 m) between point of
fabrication and point of installation to permit pressure equalization of air space.
a. Capillary Tubes:  Tubes to remain open and be of length and material type in

accordance with insulating glass fabricator's requirements.
C. Type IG-1 - Insulating Glass Units:  Vision glass, double glazed.

1. Applications:  Exterior glazing unless otherwise indicated.
2. Space between lites filled with ​argon ​.
3. Outboard Lite:  Annealed float glass, 1/4 inch (6.4 mm) thick, minimum.

a. Tint:  ​​Clear ​​.
b. Coating:  Self-cleaning type, on #1 surface.
c. Coating:  ​Low-E (solar control type) ​, on #2 surface.

4. Inboard Lite:  Annealed float glass, 1/4 inch (6.4 mm) thick, minimum.
a. Tint:  Clear.

5. Total Thickness:  ​1-5/16 inch (31.69 mm) ​.
6. Thermal Transmittance (U-Value) ​​, Summer - Center of Glass ​​:  ​​.21 ​​​​, nominal ​​.
7. Visible Light Transmittance (VLT):  ​​68 ​​ percent ​​, nominal ​​.
8. Shading Coefficient:  ​​0.41 ​​​​, nominal ​​.
9. Solar Heat Gain Coefficient (SHGC):  ​​0.35 ​​​​, nominal ​​.
10. Visible Light Reflectance ​​, Outside ​​:  ​​10 ​​ percent ​​, nominal ​​.
11. Glazing Method:  Dry glazing method, gasket glazing.

D. Type IG-3 - Insulating Glass Units:  Spandrel glazing.
1. Applications:  Exterior spandrel glazing unless otherwise indicated.
2. Space between lites filled with air.
3. Outboard Lite:  Annealed float glass, 1/4 inch (6.4 mm) thick, minimum.

a. Tint:  Clear.
b. Coating:  Same as on vision units, on #2 surface.

4. Inboard Lite:  Heat-strengthened float glass, 1/4 inch (6.4 mm) thick.
a. Tint:  Clear.
b. Opacifier:  Ceramic frit, on #4 surface.

5. Total Thickness:  1 inch (25.4 mm).
6. Thermal Transmittance (U-Value) ​, Summer - Center of Glass ​:  ​.21 ​​, nominal ​.
7. Visible Light Reflectance ​, Outside ​:  ​10% ​ percent ​, _____ ​.
8. Glazing Method:  Dry glazing method, gasket glazing.

2.05 PLASTIC FILMS
A. Type F-2 - Safety and Security Plastic Film:  Polyester type.

1. Application:  Locations as indicated on drawings.
2. Color:  Clear.
3. Thickness Without Liner:  0.002 inch (0.051 mm).
4. Visible Light Transmittance (VLT):  ​85 ​ percent ​, nominal ​.
5. Solar Light Transmittance:  ​78 ​ percent ​, nominal ​.
6. Shading Coefficient:  ​0.94 ​​, nominal ​.
7. Manufacturers:

a. ​3M Fasara ​.
b. Substitutions:  See Section 01 6000 - Product Requirements.
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2.06 GLAZING COMPOUNDS
A. Type GC-1 - Glazing Putty:  Polymer modified latex recommended by manufacturer for outdoor

use, knife grade consistency; gray color.
B. Type GC-2 - Butyl Sealant:  Single component; ASTM C920 Grade NS, Class 12-1/2, Uses M

and A, Shore A hardness of 10 to 20; black color.
C. ​Type GC-5 - ​Silicone Sealant:  Single component; ​neutral ​ curing; capable of water immersion

without loss of properties; nonbleeding, nonstaining ​; ASTM C920 Type S, Grade NS, Class 25,
Uses M, A, and G;​ with cured Shore A hardness range of ​15 to 25 ​; ​color as selected ​.

2.07 ACCESSORIES
A. Setting Blocks:  Silicone, with 80 to 90 Shore A durometer hardness; ASTM C864 Option II.

 Length of 0.1 inch for each square foot (25 mm for each square meter) of glazing or minimum
4 inch (100 mm) by width of glazing rabbet space minus 1/16 inch (1.5 mm) by height to suit
glazing method and pane weight and area.

B. Glazing Splines:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM
C864 Option II; color black.

2.08 SOURCE QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements for additional requirements.

PART 3  EXECUTION
3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.

B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

3.02 PREPARATION
A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours

before glazing. Remove coatings that are not tightly bonded to substrates.
B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL
A. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's

instructions.
3.04 INSTALLATION - DRY GLAZING METHOD (GASKET GLAZING)

A. Application - Exterior and/or Interior Glazed:  Set glazing infills from either the exterior or the
interior of the building.

B. Place setting blocks at 1/4 points with edge block no more than 6 inch (152 mm) from corners.
C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to

attain full contact.
D. Install removable stops without displacing glazing gasket; exert pressure for full continuous

contact.
E. A.     Install products using the recommendations of manufacturers of glass, sealants, gaskets

and other glazing materials including those in the GANA Glazing Manual except where more
stringent requirements are indicated.

F. Prevent glass from contact with contaminating substances that result from construction
operations such as weld splatter, fire-safing or plastering.
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3.05 CLEANING
A. Remove excess glazing materials from finish surfaces immediately after application using

solvents or cleaners recommended by manufacturers.
B. Remove nonpermanent labels immediately after glazing installation is complete.
C. Clean glass and adjacent surfaces after sealants are fully cured.
D. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial

Completion in accordance with glass manufacturer's written recommendations.
END OF SECTION
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SECTION 08 8300
MIRRORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Glass mirrors.
1. Annealed float glass.

1.02 RELATED REQUIREMENTS
A. Section 10 2800 - Toilet, Bath, and Laundry Accessories:  Metal mirror frames.

1.03 REFERENCE STANDARDS
A. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.
B. ASTM C1036 - Standard Specification for Flat Glass; 2021.
C. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.05 QUALITY ASSURANCE
A. Fabricate, store, transport, receive, install, and clean mirrors in accordance with manufacturer's

recommendations.
1.06 FIELD CONDITIONS

A. Do not install mirrors when ambient temperature is less than 50 degrees F (10 degrees C).
B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing

compounds.
1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for reflective coating on mirrors and replacement of

same.
PART 2  PRODUCTS
2.01 MATERIALS

A. Mirror Design Criteria:  Select materials and/or provide supports as required to limit mirror
material deflection to 1/200, or to the flexure limit of glass, with full recovery of glazing
materials, whichever is less.

B. Mirror Glass ​​​​:  Clear, ​​annealed float glass; ASTM C1036 ​​, with copper and silver coatings, and
protective overcoating.
1. Thickness:  1/4 inch (6.4 mm).
2. Edges:  Arrised.
3. Size:  As indicated on drawings.

2.02 GLAZING COMPOUNDS
A. Silicone Sealant ​​​​:  ASTM C920, Type S, Grade NS, Class 25, Uses M and A; single component;

​​chemical or solvent ​​ curing; ​​ non-bleeding, ​​​​ non-staining, ​​ cured Shore A hardness of ​​15 to 25 ​​;
​​color as selected ​​.

2.03 ACCESSORIES
A. Setting Blocks:  Neoprene, 80 to 90 Shore A durometer hardness.
B. Glazing Tape:  Preformed butyl compound; 10 to 15 Shore A durometer hardness; on release

paper.
C. Mirror Attachment Accessories:  Stainless steel clips.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that openings for mirrored glazing are correctly sized and within tolerance.
B. Verify that surfaces of mirror frames or recesses are clean, free of obstructions, and ready for

installation of mirrors.
3.02 PREPARATION

A. Seal porous mirror frames or recesses with substrate compatible primer or sealer.  Prime
surfaces scheduled to receive sealant.

B. Prepare installation in accordance with ASTM C1193 for solvent release sealants, and install
sealant in accordance with manufacturer's instructions.

3.03 INSTALLATION
A. Install mirrors in accordance with manufacturer's recommendations.
B. Set mirrors plumb and level, and free of optical distortion.
C. Set mirrors with edge clearance free of surrounding construction including countertops or

backsplashes.
D. Installation in Frames:

1. Cut glazing tape to length and set against permanent stops, projecting 1/16 inch (1.6 mm)
above sight line.

2. Place setting blocks at one-quarter points with edge block no more than 6 inches (152
mm) from corners.

3. Rest mirrors on setting blocks and push against tape to ensure full contact at perimeter of
pane or unit.

4. Place glazing tape on free perimeter of mirrors in same manner described above.
5. Install removable stop without displacement of tape.  Exert pressure on tape for full

continuous contact.
3.04 CLEANING

A. Remove wet glazing materials from finish surfaces.
B. Remove labels after work is complete.
C. Clean mirrors and adjacent surfaces.

END OF SECTION
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SECTION 09 2116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.
B. Metal stud wall framing.
C. Metal channel ceiling framing.
D. Acoustic insulation.
E. Gypsum sheathing.
F. Cementitious backing board.
G. Gypsum wallboard.
H. Joint treatment and accessories.

1.02 RELATED REQUIREMENTS
A. Section 05 4000 - Cold-Formed Metal Framing:  Structural steel stud framing.
B. Section 07 2100 - Thermal Insulation:  Acoustic insulation.
C. Section 07 2500 - Weather Barriers:  Water-resistive barrier over sheathing.
D. Section 07 9200 - Joint Sealants:  Sealing acoustical gaps in construction other than gypsum

board or plaster work.
1.03 REFERENCE STANDARDS

A. AISI S100 - North American Specification for the Design of Cold-Formed Steel Structural
Members; 2016, with Supplement (2020).

B. AISI S201 - North American Standard for Cold-Formed Steel Framing - Product Data; 2017.
C. AISI S220 - North American Standard for Cold-Formed Steel Nonstructural Framing; 2020.
D. AISI S240 - North American Standard for Cold-Formed Steel Structural Framing; 2015, with

Errata (2020).
E. ANSI A108.11 - American National Standard Specifications for Interior Installation of

Cementitious Backer Units; 2018.
F. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications

for Cementitious Backer Units; 2019.
G. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
H. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2022.
I. ASTM A1003/A1003M - Standard Specification for Steel Sheet, Carbon, Metallic- and

Nonmetallic-Coated for Cold-Formed Framing Members; 2015.
J. ASTM C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial)

Steel Studs and Related Accessories; 2020.
K. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board; 2017 (Reapproved 2022).
L. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products; 2020.
M. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2020.
N. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel

Products or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm)
in Thickness; 2022.
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O. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2022.

P. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2017.

Q. ASTM C1280 - Standard Specification for Application of Exterior Gypsum Panel Products for
Use as Sheathing; 2018.

R. ASTM C1325 - Standard Specification for Fiber-Mat Reinforced Cementitious Backer Units;
2022.

S. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2017.
T. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber; 2021.
U. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements; 2009 (Reapproved 2016).
V. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;

2022.
W. ASTM E413 - Classification for Rating Sound Insulation; 2022.
X. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi; 2015, with Editorial Revision (2021).
Y. GA-216 - Application and Finishing of Gypsum Panel Products; 2021.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:

1. Provide manufacturer's data on partition head to structure connectors, showing
compliance with requirements.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 7419 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Store gypsum products and accessories indoors and keep above freezing. Elevate boards
above floor, on nonwicking supports, in accordance with manufacturer's recommendations.

C. Store metal products to prevent corrosion.
PART 2  PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
1. See PART 3 for finishing requirements.

B. Interior Partitions, Indicated as Acoustic:  Provide completed assemblies with the following
characteristics:
1. Acoustic Attenuation:  STC of 45-49 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.
C. Shaft Walls at HVAC Shafts:  Provide completed assemblies with the following characteristics:

1. Air Pressure Within Shaft:  Sustained loads of 5 lbf/sq ft (0.24 kPa) with maximum mid-
span deflection of L/240.

2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E413, based on
tests conducted in accordance with ASTM E90.
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D. Shaft Walls at Elevator Shafts:  Provide completed assemblies with the following
characteristics:
1. Air Pressure Within Shaft:  Intermittent loads of 5 lbf/sq ft (0.24 kPa) with maximum mid-

span deflection of L/240.
2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.
E. Grid Suspension Systems:  Provide grid suspension systems in accordance with ASTM C840

and GA-216 complying with the following:
2.02 METAL FRAMING MATERIALS

A. Material and Product Requirements Criteria:  AISI S201.
B. Steel Sheet:  ASTM A1003/A1003M, subject to the ductility limitations indicated in AISI S220 or

equivalent.
1. Structural Grade:  As required to meet design criteria.
2. Corrosion Protection Coating Designation:  G40, or equivalent in accordance with AISI

S220.
C. Nonstructural Framing System Components:  AISI S220; galvanized sheet steel, of size and

properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/120 at 5 psf (L/120 at 240 Pa).
1. Studs:  C-shaped with knurled or embossed faces.
2. Runners:  U shaped, sized to match studs.
3. Ceiling Channels:  C-shaped.
4. Furring Members:  Hat-shaped sections, minimum depth of 7/8 inch (22 mm).
5. Furring Members:  Zee-shaped sections, minimum depth of 1 inch (25 mm).

D. Shaft Wall Studs and Accessories:  AISI S220; galvanized sheet steel, of size and properties
necessary to comply with ASTM C754 and specified performance requirements.

E. Partition Head to Structure Connections:  Provide mechanical anchorage devices that
accommodate deflection and prevent rotation of studs while maintaining structural performance
of partition.
1. Structural Performance:  Maintain lateral load resistance and vertical movement capacity

required by applicable code, when evaluated in accordance with AISI S100.
2. Material:  ASTM A653/A653M steel sheet, SS Grade 50/340, with G60/Z180 hot-dipped

galvanized coating.
3. Provide components UL-listed for use in UL-listed fire-resistance-rated head of partition

joint systems indicated on drawings.
4. Provide mechanical anchorage devices as described above that accommodate deflection

while maintaining the fire-resistance rating of the wall assembly.
5. Provide top track preassembled with connection devices spaced to fit stud spacing

indicated on drawings; minimum track length of 12 feet (3660 mm).
F. Non-structural Framing Accessories:

1. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.
2. Partial Height Wall Framing Support:  Provides stud reinforcement and anchored

connection to floor.
a. Materials:  ASTM A36/A36M formed sheet steel support member with factory-welded

ASTM A1003/A1003M steel plate base.
b. Height:  35-3/4 inches (908 mm).

3. Framing Connectors:  ASTM A653/A653M G90 galvanized steel clips; secures cold rolled
channel to wall studs for lateral bracing.

4. Flexible Wood Backing:  Fire-retardant-treated wood with sheet steel connectors.
5. Drywall Corner Clips:  Drywall clips help support drywall to reduce wood blocking on top

plates, end walls, and corners.
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6. Steel Column and Beam Drywall Clip:  UL-listed slip-on clips to connect gypsum board to
steel beams and columns for fireproofing.

G. Grid Suspension Systems:  Steel grid system of main tees and support bars connected to
structure using hanging wire.

2.03 BOARD MATERIALS
A. Manufacturers - Gypsum-Based Board:

1. American Gypsum Company; ____:  www.americangypsum.com/#sle.
2. CertainTeed Corporation; ____:  www.certainteed.com/#sle.
3. Georgia-Pacific Gypsum; ____:  www.gpgypsum.com/#sle.
4. Gold Bond Building Products, LLC provided by National Gypsum Company; ____:

 www.goldbondbuilding.com/#sle.
5. USG Corporation; ____:  www.usg.com/#sle.
6. Substitutions:  See Section 01 6000 - Product Requirements.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. At Assemblies Indicated with Fire-Resistance Rating:  Use type required by indicated

tested assembly; if no tested assembly is indicated, use Type X board, UL or WH listed.
4. Thickness:  

a. Vertical Surfaces:  ​5/8 inch (16 mm) ​.
b. Ceilings:  ​5/8 inch (16 mm) ​.
c. Multi-Layer Assemblies:  Thicknesses as indicated on drawings.

C. Backing Board For Wet Areas:  One of the following products:
1. Application:  Surfaces behind tile in wet areas including ​tub and shower surrounds and

shower ceilings ​.
2. Application:  Horizontal surfaces behind tile in wet areas including ​countertops and floors ​.
3. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
4. ANSI Cement-Based Board:  Non-gypsum-based; aggregated Portland cement panels

with glass fiber mesh embedded in front and back surfaces complying with ANSI A118.9
or ASTM C1325.
a. Thickness:  ​5/8 inch (16 mm) ​.

D. Ceiling Board: Special sag resistant gypsum ceiling board as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.
1. Application: Ceilings, unless otherwise indicated.
2. Thickness: 1/2 inch (13 mm).
3. Edges: Tapered.

E. Exterior Sheathing Board:  Sizes to minimize joints in place; ends square cut.
1. Application:  Exterior sheathing, unless otherwise indicated.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Fungal Resistance:  No fungal growth when tested in accordance with ASTM G21.
4. Glass Mat Faced Sheathing:  Glass mat faced gypsum substrate as defined in ASTM

C1177/C1177M.
5. Core Type: Regular.
6. Regular Board Thickness:  ​5/8 inch (16 mm) ​.
7. Edges: Square.

F. Exterior Soffit Board:  Exterior gypsum soffit board as defined in ASTM C1396/C1396M; sizes
to minimize joints in place; ends square cut.
1. Application:  Ceilings and soffits in protected exterior areas, unless otherwise indicated.
2. Types:  ​Regular ​, in locations indicated.
3. Regular Type Thickness:  1/2 inch (13 mm).
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4. Edges:  Tapered.
G. Shaftwall and Coreboard:  Type X; 1 inch (25 mm) thick by 24 inches (600 mm) wide, beveled

long edges, ends square cut.
1. Paper-Faced Type:  Gypsum shaftliner board or gypsum coreboard as defined ASTM

C1396/C1396M; water-resistant faces.
2.04 GYPSUM BOARD ACCESSORIES

A. Acoustic Insulation:  See Section 07 2100.
B. Acoustical Shielding:  Recycled ethylene vinyl acetate (EVA) sheet membrane; applied

between studs and gypsum board.
1. Sound Transmission Class (STC):  Minimum of 25, calculated in accordance with ASTM

E413, based on tests conducted in accordance with ASTM E90.
2. Fire Resistance:  Where fire-resistance rating is specified for the wall in which the

acoustical shielding membrane is mounted, provide assemblies that have been tested in
accordance with ASTM E119 for the same rating as the wall.

C. Water-Resistive Barrier:  See Section 07 2500.
D. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for

project conditions.
1. Fiberglass Tape: 2 inch (50 mm) wide, coated glass fiber tape for joints and corners,

except as otherwise indicated.
2. Joint Compound:  Setting type, field-mixed.

E. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than 0.033
inches (0.84 mm) in Thickness and Wood Members:  ASTM C1002; self-piercing tapping
screws, corrosion-resistant.

F. Screws for Fastening of Gypsum Panel Products to Steel Members from 0.033 to 0.112 inch
(0.84 to 2.84 mm) in Thickness:  ASTM C954; steel drill screws, corrosion-resistant.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
3.02 SHAFT WALL INSTALLATION

A. Shaft Wall Framing:  Install in accordance with manufacturer's installation instructions.
1. Fasten runners to structure with short leg to finished side, using appropriate power-driven

fasteners at not more than 24 inches (600 mm) on center.
2. Install studs at spacing required to meet performance requirements.

B. Shaft Wall Liner:  Cut panels to accurate dimensions and install sequentially between special
friction studs.

3.03 FRAMING INSTALLATION
A. Metal Framing:  Install in accordance with ASTM C1007AISI S220 and manufacturer's

instructions.
B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.
C. Studs:  Space studs at 16 inches on center (at 406 mm on center).

1. Extend partition framing to structure where indicated and to ceiling in other locations.
2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in

accordance with manufacturer's instructions.
3. Partitions Terminating at Structure:  Attach top runner to structure, maintain clearance

between top of studs and structure, and connect studs to track using specified mechanical
devices in accordance with manufacturer's instructions; verify free movement of top of
stud connections; do not leave studs unattached to track.
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3.04 ACOUSTIC ACCESSORIES INSTALLATION
A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around

electrical and mechanical items within partitions, and tight to items passing through partitions.
B. Acoustic Sealant:  Install in accordance with manufacturer's instructions.

3.05 BOARD INSTALLATION
A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end

joints, especially in highly visible locations.
B. Exposed Gypsum Board in Interior Wet Areas:  Seal joints, cut edges, and holes with water-

resistant sealant.
C. Exterior Sheathing:  Comply with ASTM C1280. Install sheathing vertically, with edges butted

tight and ends occurring over firm bearing.
1. Seal joints, cut edges, and holes with water-resistant sealant.
2. Paper-Faced Sheathing:  Immediately after installation, protect from weather by

application of water-resistive barrier.
D. Exterior Soffits:  Install exterior soffit board perpendicular to framing, with staggered end joints

over framing members or other solid backing.
1. Seal joints, cut edges, and holes with water-resistant sealant.

E. Cementitious Backing Board:  Install over steel framing members and plywood substrate where
indicated, in accordance with ANSI A108.11 and manufacturer's instructions.

3.06 INSTALLATION OF TRIM AND ACCESSORIES
A. Control Joints:  Place control joints consistent with lines of building spaces and as indicated.

1. Not more than 30 feet (10 meters) apart on walls and ceilings over 50 feet (16 meters)
long.

2. At exterior soffits, not more than 30 feet (10 meters) apart in both directions.
B. Corner Beads:  Install at external corners, using longest practical lengths.  

3.07 JOINT TREATMENT
A. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:

1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise
indicated.

2. Level 2:  In utility areas, behind cabinetry, and on backing board to receive tile finish.
3. Level 1:  Fire-resistance-rated wall areas above finished ceilings, whether or not

accessible in the completed construction.
B. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to

receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch (0.8 mm).
2. Taping, filling, and sanding are not required at base layer of double-layer applications.

3.08 TOLERANCES
A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet

(3 mm in 3 m) in any direction.
3.09 CLEANING

A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements.
3.10 PROTECTION

A. Protect installed gypsum board assemblies from subsequent construction operations.
END OF SECTION
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SECTION 09 6566
RESILIENT ATHLETIC FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interlocking, loose-laid rubber tile.
1.02 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension; 2016 (Reapproved 2021).

B. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2015
(Reapproved 2021).

C. UL (GGG) - GREENGUARD Gold Certified Products; Current Edition.
1.03 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.04 DELIVERY, STORAGE, AND HANDLING
A. See Section 01 7419 - Construction Waste Management and Disposal for packaging waste

requirements.
B. Deliver materials to project site in unopened containers clearly labeled with manufacturer's

name and identification of contents.
C. Store materials in dry and clean location until needed for installation. During installation, handle

in a manner that will prevent marring and soiling of finished surfaces.
PART 2  PRODUCTS
2.01 PREFORMED ATHLETIC FLOORING

A. Rubber Tile Flooring:   Recycled SBR (styrene butadiene rubber) and colored EPDM granules
with urethane binder.
1. Backing:  Recycled black rubber, laminated to colored top layer.
2. VOC Content:  Certified as Low Emission by one of the following:

a. Product listing in UL (GGG).
3. Thickness:  Minimum 5/16 inch (8.0 mm).
4. Size:  Nominal ​As indicated on drawings ​ square.
5. Tensile Strength:  Minimum 150 psi (1.0 MPa), per ASTM D412.
6. Durometer Hardness, Type A:  Minimum of 55, when tested in accordance with ASTM

D2240.
7. Surface Texture:  Smooth.
8. Color:  As selected from manufacturer's standard range.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of athletic flooring. Proceed with
installation only after unsatisfactory conditions have been corrected.

B. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of athletic flooring to
substrate.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring
installation by testing for moisture and alkalinity (pH).
1. Obtain instructions if test results are not within limits recommended by resilient flooring

manufacturer and adhesive materials manufacturer.
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3.02 PREPARATION
A. Concrete: Use leveling compound as necessary to achieve substrate flatness of plus or minus

1/8 inch within 10 ft radius (1/1000).
B. Remove coatings that are incompatible with flooring adhesives, using methods recommended

by flooring manufacturer.
C. Broom clean areas to receive athletic flooring immediately before beginning installation.

3.03 INSTALLATION
A. Starting installation constitutes acceptance of subfloor conditions.
B. Install in accordance with manufacturer's written instructions.
C. Rubber Tile Flooring:

1. Lay out center lines in spaces to receive tile flooring, based on location of principal walls.
Start tile installation from center, and adjust as necessary to avoid tiles less than one-half
width at perimeter.

2. Lay tiles square with room axis, matching for color and pattern by selecting from cartons
and mixing as recommended by manufacturer.

3.04 CLEANING
A. Clean flooring using methods recommended by manufacturer.

3.05 PROTECTION
A. Protect finished athletic flooring from construction traffic to ensure that it is without damage

upon Date of Substantial Completion.
END OF SECTION
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SECTION 09 9123
INTERIOR PAINTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints.
C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless

otherwise indicated.
D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having factory-
applied primers are not considered factory finished.

2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and

operating parts of equipment.
5. Floors, unless specifically indicated.
6. Glass.
7. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS
A. Section 09 9113 - Exterior Painting.

1.03 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency; current edition.
B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Based Materials; 2020.
C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current

Edition.
D. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).
E. SSPC-SP 2 - Hand Tool Cleaning; 2018.
F. SSPC-SP 6 - Commercial Blast Cleaning; 2007.
G. SSPC-SP 13 - Surface Preparation of Concrete; 2018.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches (216 by 279 mm) in

size, illustrating range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum three years documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified ​with

minimum 5 years experience and approved by manufacturer ​.
1.06 DELIVERY, STORAGE, AND HANDLING

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.
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C. 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.

1.07 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Provide lighting level of 80 fc (860 lux) measured mid-height at substrate surface.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer to the greatest extent possible.
1. If a single manufacturer cannot provide specified products; minor exceptions will be

permitted provided approval by Architect is obtained using the specified procedures for
substitutions.

2. Substitution of other products by the same manufacturer is preferred over substitution of
products by a different manufacturer.

3. Substitution of a different paint system using MPI-approved products by the same
manufacturer will be considered.

B. Paints:
1. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

C. Primer Sealers:  Same manufacturer as top coats.
D. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 PAINTS AND FINISHES - GENERAL
A. Paints and Finishes:  Ready-mixed, unless intended to be a field-catalyzed paint.

1. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Supply each paint material in quantity required to complete entire project's work from a
single production run.

3. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in

the following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.
b. Ozone Transport Commission (OTC) Model Rule, Architectural, Industrial, and

Maintenance Coatings; www.otcair.org; specifically:
1) Opaque, Flat:  50 g/L, maximum.
2) Opaque, Nonflat:  150 g/L, maximum.
3) Opaque, High Gloss:  250 g/L, maximum.

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,
Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added
at project site; or other method acceptable to authorities having jurisdiction.

2.03 PAINT SYSTEMS - INTERIOR
A. ​Paint I-OP -  ​Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including ​gypsum

board, concrete, concrete masonry units, wood, and plaster ​.
1. Two top coats and one coat primer.
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2. Top Coat(s):  High Performance Architectural Interior Latex; MPI #138, 139, 140, 141, or
142.
a. Products:

1) Sherwin-Williams ProMar 200 HP Series, Eg-Shel. (MPI #139)
2) Sherwin-Williams Scuff Tuff, Eg-Shel, S24W00051. (MPI #139)
3) Substitutions:  See Section 01 6000 - Product Requirements

B. Paint I-OP-MD-DT -  Medium Duty Door/Trim:  For surfaces subject to frequent contact by
occupants, including metals and wood:
1. Medium duty applications include doors, door frames, railings, handrails, guardrails, and

balustrades.
2. Two top coats and one coat primer.
3. Top Coat(s):  Interior Light Industrial Coating, Water Based; MPI #151, 153, or 154.

a. Products:
1) Sherwin-Williams Pro Industrial Acrylic Coating, Semi-Gloss. (MPI #153)
2) Substitutions:  See Section 01 6000 - Product Requirements

2.04 PRIMERS
A. Primers:  Provide the following unless other primer is required or recommended by

manufacturer of top coats.
1. Alkali Resistant Water Based Primer; MPI #3.

a. Products:
1) Sherwin-Williams Loxon Water Blocking Primer/Finish.
2) Substitutions:  See Section 01 6000 - Product Requirements

2. Interior Drywall Primer Sealer.
a. Products:

1) Zinsser by Rust-Oleum Corporation Drywall Primer:  www.rustoleum.com/#sle.
2) Substitutions:  See Section 01 6000 - Product Requirements

3. Anti-Corrosive Alkyd Primer for Metal; MPI #79.
a. Products:

1) Rust-Oleum Corporation Commercial Universal Alkyd Primer:
 www.rustoleum.com/#sle. (MPI #79)

2) Substitutions:  See Section 01 6000 - Product Requirements
4. Stain Blocking Primer; MPI #136.

a. Products:
1) Sherwin-Williams Extreme Block Stain Blocking Primer. (MPI #136)
2) Zinsser by Rust-Oleum Corporation High Hide Cover-Stain Primer:

www.rustoleum.com/#sle. (MPI #136)
2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

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. Test shop-applied primer for compatibility with subsequent cover materials.
D. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes

unless moisture content of surfaces is below the following maximums:
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1. Gypsum Wallboard:  12 percent.
2. Plaster and Stucco:  12 percent.
3. Masonry, Concrete, and Concrete Masonry Units:  12 percent.
4. Interior Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,

escutcheons, and fittings, prior to preparing surfaces or finishing.
D. Seal surfaces that might cause bleed through or staining of topcoat.
E. Concrete:

1. Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat
surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

2. Prepare surface as recommended by top coat manufacturer and according to SSPC-SP
13.

F. Masonry:
G. Gypsum Board:  Fill minor defects with filler compound. Spot prime defects after repair.
H. Plaster:  Fill hairline cracks, small holes, and imperfections with latex patching plaster. Make

smooth and flush with adjacent surfaces. Wash and neutralize high-alkali surfaces.
I. Aluminum:  Remove surface contamination and oils and wash with solvent according to SSPC-

SP 1.
J. Galvanized Surfaces:

1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
2. Prepare surface according to SSPC-SP 2.

K. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Remove rust, loose mill scale, and other foreign substances using methods recommended

in writing by paint manufacturer and blast cleaning according to SSPC-SP 6 Commercial
Blast Cleaning. Protect from corrosion until coated.

L. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming. Seal knots,
pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after primer has dried;
sand between coats. Back prime concealed surfaces before installation.

M. Wood Doors to be Field-Finished:  Seal wood door top and bottom edge surfaces with clear
sealer.

3.03 APPLICATION
A. Apply products in accordance with manufacturer's written instructions and recommendations in

"MPI Architectural Painting Specification Manual".
B. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is

applied.
C. Apply each coat to uniform appearance in thicknesses specified by manufacturer.
D. Sand ​wood and metal ​ surfaces lightly between coats to achieve required finish.
E. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior

to applying next coat.
F. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed

prior to finishing.
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3.04 CLEANING
A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and

remove daily from site.
3.05 PROTECTION

A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 10 7500
FLAGPOLES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aluminum Flagpoles.
1.02 REFERENCE STANDARDS

A. AASHTO M 36 - Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers
and Drains; 2016 (Reapproved 2020).

B. ASTM B241/B241M - Standard Specification for Aluminum and Aluminum-Alloy Seamless Pipe
and Seamless Extruded Tube; 2022.

C. NAAMM FP 1001 - Guide Specifications for Design Loads of Metal Flagpoles; 2007.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on pole, accessories, and configurations.
C. Shop Drawings:  Indicate detailed dimensions, base details, anchor requirements, and imposed

loads.
1.04 QUALITY ASSURANCE

A. Designer Qualifications:  Design flagpole foundation under direct supervision of a Professional
Structural Engineer experienced in design of this Work and licensed the State in which the
Project is located.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Spiral wrap flagpole with protective covering and pack in protective shipping tubes or

containers.
B. Protect flagpole and accessories from damage or moisture.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Flagpoles:
1. Concord American Flagpole ​; External - Continental ​:

 www.concordamericanflagpole.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 FLAGPOLES
A. Flagpoles:  Designed in accordance with NAAMM FP 1001

1. Material:  Aluminum.
2. Design:  Cone tapered.
3. Mounting:  Ground mounted type.
4. Outside Butt Diameter:  ​8 inches (200 mm) ​.
5. Nominal Height:  ​30 ft (9.144 m) ​; measured from ​nominal ground elevation. ​
6. Halyard:  ​External ​ type ​, cam cleat ​.

2.03 POLE MATERIALS
A. Aluminum:  ASTM B241/B241M , 6063 alloy , T6 temper.

2.04 ACCESSORIES
A. Finial Ball:  Aluminum, 6 inch (150 mm) diameter.
B. Truck Assembly:  Cast aluminum; revolving, stainless steel ball bearings, non-fouling.
C. Flag:  ________ design, 5 ft by 8 ft (1.5 m by 2.4 m) size, nylon fabric, brass grommets,

hemmed edges.
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D. Cleats:  9 inch (230 mm) size, aluminum with galvanized steel fastenings, one per halyard.
E. Cleat Box:  Aluminum, with built-in hinge and hasp assembly, attached to pole with tamper

proof screws inside box.
F. Halyard:  5/16 inch (8 mm) diameter nylon, braided, white.

2.05 MOUNTING COMPONENTS
A. Foundation Tube Sleeve:  AASHTO M 36, corrugated 16 gauge, 0.0598 inch (1.52 mm) steel,

galvanized, depth as recommended by manufacturer for specified pole height and minimum of
5'.

B. Pole Base Attachment:  Flush; steel base with base cover.
C. Lightning Ground Rod:  ​36 inch (914 mm) ​ long copper rod, ​3/4 inch (19 mm) ​ diameter.

2.06 FINISHING
A. Aluminum:  Mill finish.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that concrete foundation is ready to receive work and dimensions are as indicated on
shop drawings.

3.02 PREPARATION
A. Coat metal sleeve surfaces below grade and surfaces in contact with dissimilar materials with

asphaltic paint.
3.03 INSTALLATION

A. Install flagpole , base assembly, and fittings in accordance with manufacturer's instructions.
3.04 TOLERANCES

A. Maximum Variation From Plumb:  1 inch (25 mm).
3.05 ADJUSTING

A. Adjust operating devices so that halyard and flag function smoothly.
END OF SECTION
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SECTION 14 2100
ELECTRIC TRACTION ELEVATORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electric traction elevator systems.
B. Maintenance Contract.

1.02 RELATED REQUIREMENTS
A. Section 09 6816 - Sheet Carpeting.
B. Section 21 1300 - Fire-Suppression Sprinkler Systems.
C. Section 26 0533.13 - Conduit for Electrical Systems:  Electrical conduit requirements.
D. Section 26 0583 - Wiring Connections:  Wiring connection requirements.

1.03 REFERENCE STANDARDS
A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2020.
B. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
C. AISC 360 - Specification for Structural Steel Buildings; 2022.
D. ASME A17.1 - Safety Code for Elevators and Escalators Includes Requirements for Elevators,

Escalators, Dumbwaiters, Moving Walks, Material Lifts, and Dumbwaiters with Automatic
Transfer Devices; 2019, with Errata (2021).

E. ASME A17.2 - Guide for Inspection of Elevators, Escalators, and Moving Walks Includes
Inspection Procedures for Electric Traction and Winding Drum Elevators, Hydraulic Elevators,
Inclined Elevators, Limited-Use/Limited-Application Elevators, Private Residence Elevators,
Escalators, Moving Walks, and Dumbwaiters; 2020.

F. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

G. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

H. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

I. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

J. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2022).
K. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
L. NFPA 13 - Standard for the Installation of Sprinkler Systems; Most Recent Edition Adopted by

Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
M. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
N. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.
O. PS 1 - Structural Plywood; 2019.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene meeting at least one week prior to start of this work.

1. Review schedule of installation, proper procedures and conditions, and coordination with
related work.

2. Review use of elevator for construction purposes, hours of use, scheduling of use,
cleanliness of car, employment of operator, and maintenance of system.
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1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Submit data on following items:

1. Signal and operating fixtures, operating panels, and indicators.
2. Car design, dimensions, layout, and components.
3. Car and hoistway door and frame details.
4. Electrical characteristics and connection requirements.

C. Shop Drawings:  Include appropriate plans, elevations, sections, diagrams, and details on
following items:
1. Elevator Equipment and Machines:  Size and location of driving machines, power units,

controllers, governors, and other components.
2. Hoistway Components:  Size and location of car machine beams, guide rails, buffers,

ropes, and other components.
3. Rail bracket spacing; maximum loads imposed on guide rails requiring load transfer to

building structural framing.
4. Individual weight of principal components; load reaction at points of support.
5. Loads on hoisting beams.
6. Clearances and over-travel of car and counterweight.
7. Locations in hoistway ​​ of traveling cables and connections for ​car lighting and telephone ​.
8. Location and sizes of hoistway and car doors and frames.
9. Electrical characteristics and connection requirements.
10. Indicate arrangement of elevator equipment and allow for clear passage of equipment

through access openings.
D. Samples:  Submit samples illustrating ​car floor material, car interior finishes, car and hoistway

door and frame finishes, and handrail material and finish ​ in the form of ​cut sheets or finish color
selection brochures ​.

E. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

F. Initial Maintenance Contract.
G. Maintenance Contract:  Submit proposal to Owner for standard one year continuing

maintenance contract agreement in accordance with ASME A17.1 and requirements as
indicated, starting on date initial maintenance contract is scheduled to expire.
1. Indicate in proposal the services, obligations, conditions, and terms for agreement period

and for renewal options.
H. Operation and Maintenance Data:

1. Parts catalog with complete list of equipment replacement parts; identify each entry with
equipment description and identifying code.

2. Operation and maintenance manual.
3. Schematic drawings of equipment, and wiring diagrams of installed electrical equipment

with list of corresponding symbols to identify markings on machine room and hoistway
apparatus.

1.06 QUALITY ASSURANCE
A. Installer Qualifications:  Supervisor along with trained elevator installation personnel on staff of

elevator equipment manufacturer.
B. Testing Agency Qualifications:  Independent firm specializing in performing testing and

inspections of type specified in this section.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Electric Traction Elevators:



21018 / City of Ann Arbor Fire
Station Number 4

14 2100 - 3 Electric Traction Elevators

1. KONE; KONE MonoSpace 300:  www.kone.us/#sle.
B. Substitutions:  See Section 01 6000 - Product Requirements.
C. Source Limitations:  Provide elevator and associated equipment and components produced by

the same manufacturer as the other elevator equipment used for this project and obtained from
a single supplier.

2.02 ELECTRIC TRACTION ELEVATORS
A. Electric Traction Passenger Elevator:

1. Electric Traction Elevator Equipment:
a. Gearless Traction Machine:  Single wrapped traction driving sheave, with dual brake.

2. Drive System:
a. Variable voltage alternating current (AC).

3. Operation Control Type:
a. Selective Collective Automatic Operation Control.

4. Service Control Type:
a. Standard service control ​ only ​.

5. Interior Car Height: 7'-6".
6. Electrical Power:  ​208 ​ volts; ​alternating current (AC) ​; ​three ​ phase; ​60 Hz ​​​.
7. Rated Net Capacity:  ​2500 pounds (1135 kgs) ​.
8. Rated Speed:  ​150 feet per minute (0.75 m per second) ​.
9. Hoistway Size:  As indicated on drawings.
10. Interior Car Platform Size:  As indicated on drawings.
11. Elevator Pit Depth:  60 inch (1524 mm).
12. Overhead Clearance at Top Floor: 156 inches.
13. Travel Distance:  As indicated on drawings.
14. Number of Stops:  As indicated on drawings.
15. Number of Openings:  ​2 ​ Front​​.
16. Traction Machine Location:  ​As indicated on drawings ​.

2.03 COMPONENTS
A. Elevator Equipment:

1. Motors, Controllers, Controls, Buttons, Wiring, Devices, and Indicators:  Comply with
NFPA 70 requirements, and see Section 26 0583 for additional information.

2. Guide Rails, Cables, Counterweights, Sheaves, Buffers, Attachment Brackets and
Anchors:  Design criteria for components includes safety factors in accordance with
applicable requirements of Elevator Code, ASME A17.1.

3. Buffers:
a. Spring type for elevators with speed less than or equal to 200 feet per minute (1 m

per second).
4. Lubrication Equipment:

a. Provide grease fittings for periodic lubrication of bearings.
b. Grease Cups:  Automatic feed type.
c. Lubrication Points:  Visible and easily accessible.

2.04 PERFORMANCE REQUIREMENTS
A. Regulatory Requirements:  Comply with ASME A17.1, applicable local codes, and authorities

having jurisdiction (AHJ).
B. Accessibility Requirements:  Comply with ADA Standards.
C. Perform structural steel design, fabrication, and installation in accordance with AISC 360.
D. Perform welding of steel in accordance with AWS D1.1/D1.1M.
E. Fabricate and install door and frame assemblies in accordance with NFPA 80 and complying

with requirements of authorities having jurisdiction (AHJ).
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F. Perform electrical work in accordance with NFPA 70.
G. Comply with venting or pressurization of hoistway design in accordance with HVAC system

requirements and authorities having jurisdiction (AHJ).
H. Comply with fire protection sprinkler system of hoistway design in accordance with NFPA 13

requirements and authorities having jurisdiction (AHJ). See Section 21 1300.
2.05 OPERATION  CONTROLS

A. Elevator Controls:  Provide ​landing operating panels and landing indicator panels ​.
1. Landing Operating Panels:   Metallic  type, one for originating "Up" and one for originating

"Down" calls, one button only at terminating landings; with illuminating indicators.
2. Landing Indicator Panels:  Illuminating.
3. Comply with ADA Standards for elevator controls.

B. Interconnect elevator control system with building ​fire alarm and smoke alarm ​ systems.
C. Door Operation Controls:

1. Program door control to open doors automatically when car arrives at floor landing.
2. Render "Door Close" button inoperative when car is standing at dispatch landing with

doors open.
3. Door Safety Devices:  Moveable, retractable safety edges, quiet in operation; equipped

with photo-electric light rays.
D. Provide "Firefighter's Emergency Operation" in accordance with ​ASME A17.1, applicable

building codes, and authorities having jurisdiction (AHJ) ​.
1. Designated Landing:  Main Lobby.

2.06 OPERATION CONTROL TYPE
A. Selective Collective Automatic Operation Control:  Applies to car in single elevator shaft.

1. Refer to description provided in ASME A17.1.
2. Automatic operation by means of one button in the car for each landing served and by

"UP" and "DOWN" buttons at the landings.
3. Stops are registered by momentary actuation of landing car buttons without consideration

of the number of buttons actuated or the sequence buttons are actuated, but the stops are
made in the order that landings are reached in each direction of travel.

4. All "UP" landing calls are made when car is traveling in the up direction.
5. All "DOWN" landing calls are made when car is traveling in the down direction.
6. Uppermost and lowermost calls are answered as soon as they are reached without

consideration of the car travel direction.
2.07 EMERGENCY POWER

A. Set-up elevator operation to run with building emergency power supply when the normal
building power supply fails, and in compliance with ASME A17.1 requirements.

B. Building Emergency Power Supply:  Supplied by backup generator; provide elevator system
components as required for emergency power characteristics with phase rotation the same as
for normal power.
1. Provide transfer switches and auxiliary contacts.
2. Install connections to power feeders.

C. Emergency Lighting:  Comply with ASME A17.1 elevator lighting requirements.
D. Provide operational control circuitry for adapting the change from normal to emergency power.
E. Upon transfer to emergency power, advance one elevator at a time to a pre-selected landing,

stop car, open doors, disable operating circuits, and hold in standby condition.
2.08 MATERIALS

A. Stainless Steel Sheet:  ASTM A666, Type 304; No. 4 Brushed finish unless otherwise
indicated.
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B. Extruded Aluminum:  ASTM B221 (ASTM B221M), natural anodized finish unless otherwise
indicated.

C. Aluminum Sheet:  ASTM B209/B209M, 3105 alloy, O temper.
D. Plywood:  PS 1, Structural I, Grade C-D or better, sanded.
E. Carpet Flooring:  See Section ​09 6816 ​​​.
F. Plastic Laminate:  NEMA LD 3, Type HGS, color as selected by Architect from manufacturer's

standard line of colors.
2.09 CAR AND HOISTWAY ENTRANCES

A. Elevator:
1. Car and Hoistway Entrances ​​:

a. Framed Opening Finish and Material:  ​Brushed stainless steel ​.
b. Car Door Material:  ​Stainless steel ​, with rigid sandwich panel construction.
c. Hoistway Door Material:  ​Stainless steel ​, with rigid sandwich panel construction.

B. Sills/Thresholds:  Configure to align with frame return and coordinate with floor finish.
C. Gasketing:  Provide acoustic type gasketing at hoistway doors and frames to eliminate audible

noise due to car activities in the hoistway, and air pressure differential between hoistway and
landing floors.

2.10 CAR EQUIPMENT AND MATERIALS
A. Elevator Car ​​:

1. Car Operating Panel:  Provide ​main and auxiliary ​; ​flush-mounted applied face plate ​, with ​
illuminated ​ call buttons corresponding to floors served with ​"Door Open/Door Close"
buttons, "Door Open" button, "Door Close" button, and alarm button ​.
a. Panel Material:  Integral with front return; one per car.
b. Car Floor Position Indicator:  Above door with illuminating position indicators.
c. Locate alarm button where it is unlikely to be accidentally actuated; not more than 54

inch (1372 mm) above car finished floor.
d. Provide matching service cabinet integral with front return panel, with hinged door

and keyed lock in each car.
2. Flooring:  Carpeting.
3. Wall Base:  Resilient base, 4 inch (102 mm) high.
4. Front Return Panel:  Match material of car door.
5. Door Wall:  Plastic laminate on plywood.
6. Hand Rail:  Aluminum, at three side walls. Provide open clearance space 1-1/2 inch (38

mm) wide to face of wall.
a. Aluminum Finish:  Clear anodized.

7. Ceiling:  
a. Canopy Ceiling:  Plastic laminate on plywood.
b. Frame Finish:  Color anodized aluminum.
c. Lay-in Panel:  Aluminum sheet.
d. Lighting:  ​As selected from manufacturer's standard line ​.

8. Provide emergency access panel for egress from car at ceiling.
B. Car Accessories:

1. Protective Pads:  Canvas cover, padded with impact-resistant fill material, sewn with
piping edges; fire resistant in compliance with ASME A17.1; brass grommets for supports,
covering side and rear walls and front return, with cut-out for control panel; provide one
set for each elevator.
a. Color:  Tan.
b. Provide at least 4 inch (102 mm) clearance from bottom of pad to finished floor.
c. Pad Supports:  Stainless steel studs, and mounted from ceiling frame.
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2.11 FINISHES
A. Clear Anodized Finish:  Class I, AAMA 611 AA-M12C22A41 Clear anodic coating with

electrolytically deposited organic seal; not less than 0.7 mils, 0.0007 inch (0.018 mm) thick.
B. Color Anodized Finish:  Class I, AAMA 611 AA-M12C22A44 Electrolytically deposited colored

anodic coating not less than 0.7 mils, 0.0007 inch (0.018 mm) thick.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting this work.
B. Verify that ​hoistway and pit ​ are ready for work of this section.
C. Verify hoistway shaft and openings are of correct size and within tolerance.
D. Verify location and size of machine foundation and position of machine foundation bolts.
E. Verify that electrical power is available and of correct characteristics.

3.02 PREPARATION
A. Arrange for temporary electrical power for installation work and testing of elevator components.

See Section 01 5000 - Temporary Facilities and Controls for additional requirements.
B. Maintain elevator pit excavation free of water.

3.03 INSTALLATION
A. Coordinate this work with installation of hoistway wall construction.
B. Install system components, and connect equipment to building utilities.
C. Provide conduit, electrical boxes, wiring, and accessories; see Sections 26 0533.13 and 26

0583.
D. Mount ​machines and motors ​ on vibration and acoustic isolators.

1. Place on structural supports and bearing plates.
2. Securely fasten to building supports.
3. Prevent lateral displacement.

E. Install hoistway, elevator equipment, and components in accordance with approved shop
drawings.

F. Install guide rails to allow for expansion and contraction movement of guide rails.
G. Accurately machine and align guide rails, forming smooth joints with machined splice plates.
H. Install hoistway door sills, frames, and headers in hoistway walls; grout sills in place, set

hoistway floor entrances in alignment with car openings, and align plumb with hoistway.
I. Structural Metal Surfaces:  Clean surfaces of rust, oil or grease; wipe clean with solvent; prime

with two coats.
J. Wood Surfaces not Exposed to Public View:  Finish with one coat primer; one coat enamel.
K. Adjust equipment for smooth and quiet operation.

3.04 TOLERANCES
A. Guide Rail Alignment:  Plumb and parallel to each other in accordance with ASME A17.1 and

ASME A17.2.
B. Car Movement on Aligned Guide Rails:  Smooth movement, without any objectionable lateral or

oscillating movement or vibration.
3.05 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements for additional requirements.
B. Testing and inspection by regulatory agencies certified in accordance with ASME QEI 1 will be

performed at their discretion.



21018 / City of Ann Arbor Fire
Station Number 4

14 2100 - 7 Electric Traction Elevators

1. Schedule tests with agencies and notify Owner and Architect.
2. Obtain permits as required to perform tests.
3. Document regulatory agency tests and inspections in accordance with requirements.
4. Perform tests required by regulatory agencies.
5. Furnish test and approval certificates issued by authorities having jurisdiction (AHJ).

3.06 ADJUSTING
A. Adjust for smooth acceleration and deceleration of car to minimize passenger discomfort.
B. Adjust with automatic floor leveling feature at each floor landing to reach 1/4 inch (6.4 mm)

maximum from flush with sill.
3.07 CLEANING

A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements.
B. Remove protective coverings from finished surfaces.
C. Clean surfaces and components in accordance with manufacturers written instructions.

3.08 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals for closeout submittals.
B. Demonstrate proper operation of equipment to Owner's designated representative.
C. Demonstration:  Demonstrate operation of system to Owner's personnel.

1. Use operation and maintenance data as reference during demonstration.
2. Briefly describe function, operation, cleaning and maintenance of each component.

3.09 PROTECTION
A. Do not permit construction traffic within car after cleaning.
B. Protect installed products until Date of Substantial Completion.
C. Touch-up, repair, or replace damaged products and materials before Date of Substantial

Completion.
3.10 MAINTENANCE

A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements
relating to initial maintenance service.

B. Provide Initial Maintenance Contract of elevator system and components in accordance with
ASME A17.1 and requirements as indicated for three months from Date of Substantial
Completion.

C. Include systematic examination, adjustment, and lubrication of elevator equipment.
D. Perform work without removing cars from use during peak traffic periods.

END OF SECTION
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PART 1  GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section. 

B. Related Sections include the following: 

1. Division 20 Section “Mechanical General Requirements.” 

2. Division 23 Section "Temperature Controls" for control wiring and control devices connected to 

energy recovery units. 

1.02 ACTION SUBMITTALS 

A. Product Data: Include rated capacities, furnished specialties, and accessories. 

1.03 CLOSEOUT SUBMITTALS 

A. Field quality-control test reports. 

1.04 QUALITY ASSURANCE 

A. Source Limitations: Obtain air-to-air energy recovery units through one source from a single 

manufacturer. 

B. Product Options: Drawings indicate size, profiles, and dimensional requirements of air-to-air energy 

recovery units and are based on the specific system indicated. Refer to Division 01 Section "Product 

Requirements." 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by 

an NRTL acceptable to authorities having jurisdiction, and marked for intended use. 

D. AHRI Compliance: Ratings for energy recovery devices shall comply with AHRI 1060, “Rating Air-to-Air 

Heat Exchangers for Energy Recovery Ventilation Equipment.” 

E. ASHRAE Compliance: 

1. Capacity ratings for air-to-air energy recovery equipment shall comply with ASHRAE 84, "Method 

of Testing Air-to-Air Heat Exchangers." 

F. NRCA Compliance: Roof curbs for roof-mounted equipment shall be constructed according to 

recommendations of NRCA. 

G. UL Compliance: 

1. Packaged heat recovery ventilators shall comply with requirements in UL 1812, "Ducted Heat 

Recovery Ventilators"; or UL 1815, "Nonducted Heat Recovery Ventilators." 

2. Electric coils shall comply with requirements in UL 1995, "Heating and Cooling Equipment." 

1.05 COORDINATION 

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, 

reinforcement, and formwork requirements are specified in Division 03. 



 
21018 / City of Ann Arbor Fire 23 7210 - 2 LIGHT COMMERCIAL AIR-TO-AIR 
Station Number 4  ENERGY RECOVERY EQUIPMENT 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are 

specified in Division 07 Section "Roof Accessories." 

1.06 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Filters: Furnish one set of each type of filter specified. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply 

for product selection: 

1. Manufacturers: Subject to compliance with requirements, provide products by the manufacturers 

specified. 

2.02 ENERGY RECOVERY VENTILATORS 

A. Manufacturers: 

1. Venmar CES; an affiliate of CES Group. 

2. Thermal Corporation; a Division of Nailor International, Inc. 

3. Ruskin Company. 

4. RenewAire LLC; member of the Soler & Palau Ventilation Group. 

5. Loren Cook Company. 

6. Greenheck. 

7. Dunham-Bush, Inc. 

8. American ALDES Ventilation Corporation. 

B. Description: Factory assembled and tested; designed for interior installation; consisting of fixed-plate or 

enthalpy wheel heat exchanger, supply-air fan, exhaust-air fan, filters, dampers, basic unit controls and 

interface to BAS. 

C. Casing: Manufacturer's double-wall galvanized sheet metal construction with exterior enamel paint finish. 

Units having single-wall casing construction are not acceptable. 

1. Finish able to withstand minimum 500-hour salt spray test in accordance with ASTM B117. 

2. Hinged access doors with neoprene gaskets for inspection and access to internal parts. 

3. Minimum 1-inch- thick thermal insulation. 

4. Perforated-metal liner on supply-air fan discharge section. 

5. Knockouts for electrical and piping connections. 

6. Exterior condensate drain connection. 

7. Lifting lugs. 

D. Supply-Air Fan: Airfoil, or backward inclined as scheduled, centrifugal, direct-driven or V-belt driven with 

fixed motor sheaves, grease-lubricated ball bearings, and motor.  

E. Exhaust Fan: Forward curved or airfoil, centrifugal, belt driven with fixed motor sheaves, grease-lubricated 

ball bearings, and motor.  

F. Filters: Size, type, and rating as scheduled on the Drawings, in filter racks or galvanized-steel frames as 

required by filter type. 

1. Air Filter and Filter-Holding System Manufacturers: 

a. AAF International. 

b. ECO Air. 

c. Farr Co. 

d. Flanders Filters, Inc. 

G. Electrical: 

1. Factory installed and wired, and functionally tested at factory before shipment. 

2. Single-point, field-power connection to disconnect switch. Minimum SCCR according to UL 508 

shall be as indicated on the Drawings or 5,000 A, whichever is greater. 

a. Branch power circuit to each motor, dedicated electrical load, and controls with disconnect 

switch or circuit breaker. 
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1) NEMA KS 1, heavy-duty, fusible switch with rejection-type fuse clips rated for fuses. 

Select and size fuses to provide Type 2 protection according to IEC 60947-4-1. 

2) NEMA AB 1, motor-circuit protector (circuit breaker) with field-adjustable, short-

circuit-trip set point. 

b. NEMA ICS 2, Class A, full-voltage, nonreversing motor controller, hand-off-auto switch, and 

overcurrent protection for each motor. 

c. Control-circuit transformer with primary and secondary side fuses. 

3. Terminal blocks with numbered and color-coded wiring to match wiring diagram. Spare wiring 

terminal block for connection to external controls or equipment. 

H. Unit Controls: Solid-state control board and components contain at least the following features: 

1. Supply-air fan control relay. 

2. Exhaust air fan control relay. 

3. Default control to ensure proper operation after power interruption. 

4. Service relay output. 

5. Unit diagnostics and diagnostic code storage. 

6. Field-adjustable control parameters. 

I. BAS Communication Link (with or without unit manufacturer provided Programmable DDC): Stand-alone 

control module providing link between unit controls and DDC temperature-control system. Control 

module shall be compatible with temperature-control system specified in Division 23 Section "HVAC 

Instrumentation and Controls." 

2.03 MOTORS 

A. Comply with requirements in Division 20 Section "Motors." 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Hoist, transport, and rig units or their shipping sections into position following procedures recommended 

by the manufacturer. 

B. Install units level and plumb, maintaining manufacturer's recommended clearances. Install according to 

AHRI - SMACNA Guideline B. 

C. Install units with clearances for service and maintenance. 

D. Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's written 

instructions. Refer to Division 20 Section “Basic Mechanical Materials and Methods” for base 

requirements. Coordinate wall penetrations and flashing with wall construction. 

E. Install heat wheels so supply and exhaust airstreams flow in opposite directions and rotation is from 

exhaust side to purge section to supply side. 

1. Install access doors in both supply and exhaust ducts, both upstream and downstream, for access 

to wheel surfaces, drive motor, and seals. 

2. Install removable panels or access doors between supply and exhaust ducts on building side for 

bypass during startup. 

3. Access doors and panels are specified in Division 23 Section "Duct Accessories." 

4. For outdoor units: Provide waterproof roof with standing seam construction and positive slope to 

ensure water drainage. 

F. Install new filters at completion of equipment installation and before testing, adjusting, and balancing. 

G. Pipe condensate drains from heat exchanger units and drain pans to nearest floor drain or roof drain. Use 

same size piping as condensate drain connection. For equipment located outdoors, insulate and provide 

electrical heat trace for condensate drains. 

3.02 CONNECTIONS 

A. Piping installation requirements are specified in other Division  20 and 23 Sections. Drawings indicate 

general arrangement of piping, fittings, and specialties. Units shall be provided complete for single point 

connection to hydronic piping system. 

B. Install piping adjacent to machine to allow service and maintenance. 

C. Duct and fan installation requirements are specified in other Division 23 Sections. Drawings indicate 

general arrangement of ducts, fittings, and specialties. 
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D. Ground equipment according to Division 26 Section "Grounding and Bonding." 

E. Connect wiring according to Division 26 Section "Conductors and Cables." 

F. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 

values. If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B. 

END OF SECTION 23 7210 
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HVAC PIPING GENERAL NOTES:

1 THESE DRAWINGS ARE DIAGRAMMATIC, AND REPRESENT THE GENERAL INTENT
AND ARRANGEMENT OF SYSTEMS. THEY ARE NOT TO BE CONSIDERED
FABRICATION/COORDINATION/SHOP DRAWINGS. COORDINATION WITH OTHER
TRADES IS REQUIRED. PROVIDE THE ADDITIONAL FITTINGS AND OFFSETS THAT
WILL BE REQUIRED TO COMPLETE EACH SYSTEM AND TO AVOID INTERFERENCES
WITH ALL OTHER SYSTEMS INCLUDING THE STRUCTURE, SHEET METAL, OTHER
PIPING SYSTEMS, ELECTRICAL CONDUITS, BUS DUCTS, CABLE TRAY, LIGHT
FIXTURES, ETC. AND/OR OTHER SPACE CONSTRAINTS.

2 INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS
SPACE IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT,
AND AROUND ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

3 PIPING AND DUCTWORK SHALL NOT BE INSTALLED ABOVE ELECTRICAL
TRANSFORMERS, SWITCHBOARDS, PANELBOARDS OR MOTOR CONTROL
CENTERS.

4 COORDINATE AND PROVIDE ACCESS DOORS WITHIN INACCESSIBLE CEILING,
SHAFT, AND CHASE AREAS FOR ALL COMPONENTS WHICH REQUIRE SERVICE
ACCESS. REFER TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES.

5 PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF
ALL SYSTEMS.

6 SUBMIT PROPOSED METHODS OF ANCHORING AND GUIDING PIPING SYSTEMS TO
STRUCTURAL ENGINEER FOR APPROVAL.

7 COORDINATE LOCATION OF DUCT-MOUNTED HYDRONIC DEVICES WITH SHEET
METAL TRADES.

8 BRANCH PIPING SERVING TERMINAL UNIT HEATING COILS OR RADIANT CEILING
PANELS SHALL BE 3/4" UNLESS OTHERWISE NOTED. BRANCH PIPING SERVING
MORE THAN ONE TERMINAL UNIT HEATING COIL SHALL BE 1" UNLESS OTHERWISE
NOTED. BRANCH PIPING SERVING HOT WATER UNIT HEATERS AND CABINET UNIT
HEATERS SHALL BE 1" UNLESS OTHERWISE NOTED.

9 REFER TO TEMPERATURE CONTROLS STANDARD MOUNTING HEIGHTS DETAIL
FOR ELEVATIONS OF WALL MOUNTED TEMPERATURE CONTROL DEVICES.

# CONSTRUCTION KEY NOTES:

1 TSTAT TO LOCAL VAV DIFFUSER.

2 TRANSITION FROM COPPER TO PLASTIC HEAT PUMP LOOP PIPING TO BE
ACCESSIBLE BEHIND ARCHITECTURAL PANEL. REFER TO RISER ON SHEET M6.01.

SCALE:

PROJECT TRUE

1/8" = 1'-0"

SECOND LEVEL HVAC PIPING PLAN

Issue Date

SCHEMATIC DESIGN 03/04/22

DESIGN DEVELOPMENT 05/26/23

BIDS/PERMITS 10/11/24

ADDENDUM 2 11/22/24

ADDENDUM 3 12/09/24
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SCALE: 3/8" = 1'-0"M3.02

ENLARGED MECHANICAL PLAN1

SHEET METAL GENERAL NOTES:

1 THESE DRAWINGS ARE DIAGRAMMATIC, AND REPRESENT THE GENERAL INTENT AND
ARRANGEMENT OF SYSTEMS. THEY ARE NOT TO BE CONSIDERED
FABRICATION/COORDINATION/SHOP DRAWINGS. COORDINATION WITH OTHER TRADES IS
REQUIRED. PROVIDE THE ADDITIONAL FITTINGS AND OFFSETS THAT WILL BE REQUIRED
TO COMPLETE EACH SYSTEM AND TO AVOID INTERFERENCES WITH ALL OTHER SYSTEMS
INCLUDING THE STRUCTURE, PIPING SYSTEMS, ELECTRICAL CONDUITS, BUS DUCTS,
CABLE TRAY, LIGHT FIXTURES, ETC. AND/OR OTHER SPACE CONSTRAINTS.

2 INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS SPACE IS
PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT, AND AROUND ANY
COMPONENTS WHICH REQUIRE SERVICE ACCESS.

3 PIPING AND DUCTWORK SHALL NOT BE INSTALLED ABOVE ELECTRICAL TRANSFORMERS,
SWITCHBOARDS, PANELBOARDS OR MOTOR CONTROL CENTERS.

4 COORDINATE AND PROVIDE ACCESS DOORS WITHIN INACCESSIBLE CEILING, SHAFT, AND
CHASE AREAS FOR ALL COMPONENTS WHICH REQUIRE SERVICE ACCESS. REFER TO
ARCHITECTURAL DRAWINGS FOR CEILING TYPES.

5 PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF ALL
SYSTEMS.

6 REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR DIMENSIONED LOCATION OF
GRILLES, REGISTERS, AND DIFFUSERS.

7 REFER TO TEMPERATURE CONTROLS STANDARD MOUNTING HEIGHTS DETAIL FOR
ELEVATIONS OF WALL MOUNTED TEMPERATURE CONTROL DEVICES.

HVAC PIPING GENERAL NOTES:

1 THESE DRAWINGS ARE DIAGRAMMATIC, AND REPRESENT THE GENERAL INTENT
AND ARRANGEMENT OF SYSTEMS. THEY ARE NOT TO BE CONSIDERED
FABRICATION/COORDINATION/SHOP DRAWINGS. COORDINATION WITH OTHER
TRADES IS REQUIRED. PROVIDE THE ADDITIONAL FITTINGS AND OFFSETS THAT
WILL BE REQUIRED TO COMPLETE EACH SYSTEM AND TO AVOID INTERFERENCES
WITH ALL OTHER SYSTEMS INCLUDING THE STRUCTURE, SHEET METAL, OTHER
PIPING SYSTEMS, ELECTRICAL CONDUITS, BUS DUCTS, CABLE TRAY, LIGHT
FIXTURES, ETC. AND/OR OTHER SPACE CONSTRAINTS.

2 INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS
SPACE IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT,
AND AROUND ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

3 PIPING AND DUCTWORK SHALL NOT BE INSTALLED ABOVE ELECTRICAL
TRANSFORMERS, SWITCHBOARDS, PANELBOARDS OR MOTOR CONTROL
CENTERS.

4 COORDINATE AND PROVIDE ACCESS DOORS WITHIN INACCESSIBLE CEILING,
SHAFT, AND CHASE AREAS FOR ALL COMPONENTS WHICH REQUIRE SERVICE
ACCESS. REFER TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES.

5 PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF
ALL SYSTEMS.

6 SUBMIT PROPOSED METHODS OF ANCHORING AND GUIDING PIPING SYSTEMS TO
STRUCTURAL ENGINEER FOR APPROVAL.

7 COORDINATE LOCATION OF DUCT-MOUNTED HYDRONIC DEVICES WITH SHEET
METAL TRADES.

8 BRANCH PIPING SERVING TERMINAL UNIT HEATING COILS OR RADIANT CEILING
PANELS SHALL BE 3/4" UNLESS OTHERWISE NOTED. BRANCH PIPING SERVING
MORE THAN ONE TERMINAL UNIT HEATING COIL SHALL BE 1" UNLESS OTHERWISE
NOTED. BRANCH PIPING SERVING HOT WATER UNIT HEATERS AND CABINET UNIT
HEATERS SHALL BE 1" UNLESS OTHERWISE NOTED.

9 REFER TO TEMPERATURE CONTROLS STANDARD MOUNTING HEIGHTS DETAIL
FOR ELEVATIONS OF WALL MOUNTED TEMPERATURE CONTROL DEVICES.

# CONSTRUCTION KEY NOTES:

Issue Date

SCHEMATIC DESIGN 03/04/22

DESIGN DEVELOPMENT 05/26/23

BIDS/PERMITS 10/11/24

ADDENDUM 3 12/09/24
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SCALE: 1/4" = 1'-0"M5.01

MECHANICAL ROOM SECTION - EAST2

SCALE: 1/4" = 1'-0"M5.01

MECHANICAL ROOM SECTION - WEST1

SCALE: 1/4" = 1'-0"M5.01

MECHANICAL ROOM SECTION - EAST 23
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SCALE: 1/4" = 1'-0"M5.01

MECHANICAL ROOM SECTION - NORTH4



Level 0
2

13' -
0"

ROOF

26' -
0"

Level 0
2

13' -
0"

ROOF

26' -
0"

5

WAHP

1

WAHP

2

WAHP

3

WAHP

4

WAHP

6

WAHP

3
2

"x
1

2
" 

R
A

24"x18" RLFA

14"x24" SA

14"x16" SA

24"x18" RLFA

14"x16" SA

RETURN AIR TRANSFER ELBOW

1

ET

24"x18" OA

12"x18" OA

1

EHC
2" H

PLS

2" H
PLR

2" H
PLS

2" H
PLR

2 1/2" H
PLS

2 1/2" HPLR

2 1/2" HPLS

1

DWH

1
2

"x
1
8
" 

O
A

1
2

"x
1

8
" 

E
A

1
0

"x
1

6
" 

S
A

1
0

"x
8
" 

S
A

18"x14" SA

6

WAHP

ERV

1

1

ET

1

EHC

24"x18" OA

12"x18" OA

24"x18" RLFA
14"x16" SA

24"x18" RLFA

14"x24" SA

1
2

"x
1

8
" 

E
A

18"x14" S
A

1

ET

1

AS1

HPLP

2

HPLP

1

MAU

1

WAHP

2

WAHP

1

DWH

2" H
PLR

2" H
PLS

2" H
PLR

2" H
PLS

2 1/2" HPLR

2
 1

/2
" 

H
P

L
S

THE FOLLOWING DIMENSION EQUALS
ONE INCH WHEN PRINTED TO SCALE.

1"

5145 Livernois, Suite 100

Troy, Michigan  48098-3276

Tel: 248-879-5666

Fax: 248-879-0007

www.PeterBassoAssociates.com

Peter Basso Associates Inc
CONSULTING ENGINEERS

Sheet

Drawn: Checked:

Project
Number

PBA Project No.: 2021.0121

M5.51

M
E

C
H

A
N

IC
A

L
 I

S
O

M
E

T
R

IC
V

IE
W

S

21018

2
4
1
5
 S

 H
U

R
O

N
 P

K
W

Y
A

N
N

 A
R

B
O

R
, 

M
I 

4
8
1
0
4

C
it
y
 O

f 
A

n
n
 A

rb
o

r

ACF ACF

N
E

W
 F

IR
E

 S
T

A
T

IO
N

 4

B
IM

 3
6

0
:/
/2

0
-4

3
 A

n
n

 A
rb

o
r 

F
S

4
/2

0
2
1

-0
1

2
1

-A
A

F
S

4
-M

E
P

-V
2

1
.r

v
t

1
2

/1
0
/2

0
2
4

 4
:3

9
:1

2
 A

M

MECH ROOM ISO 1

MECH ROOM ISO 2

Issue Date

DESIGN DEVELOPMENT 05/26/23

BIDS/PERMITS 10/11/24

ADDENDUM 3 12/09/24



Sheet

C
ity

 O
f A

nn
 A

rb
or

N
E

W
 F

IR
E

 S
T

A
T

IO
N

 4

21018

5145 Livernois, Suite 100

Fax: 248-879-0007
Troy, Michigan  48098-3276

Tel: 248-879-5666
www.PeterBassoAssociates.com

CONSULTING ENGINEERS
Peter Basso Associates Inc

PBA Project No.: 2021-0121

24
15

 S
 H

U
R

O
N

 P
KW

Y
AN

N
 A

R
BO

R
, M

I 4
81

04

Issue Date
DESIGN DEVELOPMENT 05/26/23

Project
Number

Drawn: Checked:

BIDS/PERMITS 10/11/24

M6.01

M
E

C
H

A
N

IC
A

L 
D

E
T

A
IL

S

ACF ACF

ADDENDUM 3 12/09/24

AutoCAD SHX Text
SHALL BE FROM SIDE OR BOTTOM OF PIPE

AutoCAD SHX Text
ALL BRANCH PIPING CONNECTIONS TO MAINS

AutoCAD SHX Text
%%UNOTES%%U

AutoCAD SHX Text
TO GEOTHERMAL

AutoCAD SHX Text
FIELD LOOPS

AutoCAD SHX Text
FLEX CONNECTIONS MAY BE

AutoCAD SHX Text
COUPLED PUMPS (TYP)

AutoCAD SHX Text
ELIMINATED FOR FLEXIBLY

AutoCAD SHX Text
HPLS

AutoCAD SHX Text
MV

AutoCAD SHX Text
2 1/2

AutoCAD SHX Text
HPLR

AutoCAD SHX Text
CP

AutoCAD SHX Text
2

AutoCAD SHX Text
CP

AutoCAD SHX Text
1

AutoCAD SHX Text
2 1/2

AutoCAD SHX Text
2 1/2

AutoCAD SHX Text
MV

AutoCAD SHX Text
HPLS

AutoCAD SHX Text
2 1/2

AutoCAD SHX Text
ET

AutoCAD SHX Text
1

AutoCAD SHX Text
OF 20%%% PROPYLENE GLYCOL SOLUTION

AutoCAD SHX Text
1 VALVED AND CAPPED FOR

AutoCAD SHX Text
INITIAL FILL & MAINTENANCE

AutoCAD SHX Text
3/4

AutoCAD SHX Text
TANGENTIAL

AutoCAD SHX Text
AIR SEPARATOR

AutoCAD SHX Text
MV

AutoCAD SHX Text
2 1/2

AutoCAD SHX Text
SIDE

AutoCAD SHX Text
CONNECTION

AutoCAD SHX Text
2 1/2

AutoCAD SHX Text
MV

AutoCAD SHX Text
2 1/2

AutoCAD SHX Text
CHARGER

AutoCAD SHX Text
TANK

AutoCAD SHX Text
VALVE

AutoCAD SHX Text
0"

AutoCAD SHX Text
LOOP FIELD HEADER

AutoCAD SHX Text
ECCENTRIC REDUCER AT PUMP INLET (TYP.) (IN HORIZONTAL PIPING ARRANGEMENT)

AutoCAD SHX Text
PS

AutoCAD SHX Text
LOW SYSTEM PRESSURE ALARM SWITCH WITH BELL SET TO ALARM @ 7 PSIG

AutoCAD SHX Text
HPLR

AutoCAD SHX Text
HPLS

AutoCAD SHX Text
2 1/2

AutoCAD SHX Text
2 1/2

AutoCAD SHX Text
NO SCALE

AutoCAD SHX Text
GEO-EXCHANGE HEAT PUMP LOOP PIPING DIAGRAM

AutoCAD SHX Text
PRESSURE / TEMPERATURE TEST PLUG (TYP.)

AutoCAD SHX Text
2 1/2 HPLS/R

AutoCAD SHX Text
REFER TO HEAT PUMP PIPING DIAGRAMS (TYP.)

AutoCAD SHX Text
2 1/2

AutoCAD SHX Text
3/4

AutoCAD SHX Text
WAHP-7   (3.0 GPM)

AutoCAD SHX Text
WAHP-1  (5.0 GPM)

AutoCAD SHX Text
WAHP-2  (10.0 GPM)

AutoCAD SHX Text
WAHP-3 (3.0 GPM)

AutoCAD SHX Text
WAHP-4 (6.0 GPM)

AutoCAD SHX Text
WAHP-5  (9.0 GPM)

AutoCAD SHX Text
WAHP-6   (16.0 GPM)

AutoCAD SHX Text
AV

AutoCAD SHX Text
BFP

AutoCAD SHX Text
SELF FILL VALVE

AutoCAD SHX Text
3/4 CW

AutoCAD SHX Text
SET @ 12 PSIG

AutoCAD SHX Text
3/4

AutoCAD SHX Text
2-WAY CONTROL VALVE FOR MINIMUM FLOW BYPASS SIZE VALVE FOR 15.6 GPM.

AutoCAD SHX Text
P/T

AutoCAD SHX Text
P/T

AutoCAD SHX Text
3/4

AutoCAD SHX Text
FEEDER

AutoCAD SHX Text
SHOT TYPE

AutoCAD SHX Text
CHEMICAL

AutoCAD SHX Text
ISOLATION VALVE (TYP)

AutoCAD SHX Text
SUPPORT MEMBERS BY MECHANICAL CONTRACTOR (TYP)

AutoCAD SHX Text
FLOOR DRAIN

AutoCAD SHX Text
(TYP)

AutoCAD SHX Text
1 1/2

AutoCAD SHX Text
DPT

AutoCAD SHX Text
1

AutoCAD SHX Text
3/4

AutoCAD SHX Text
1 1/4

AutoCAD SHX Text
1 1/4

AutoCAD SHX Text
1 1/2

AutoCAD SHX Text
1 1/4

AutoCAD SHX Text
2 1/2

AutoCAD SHX Text
SET @ 60 PSIG

AutoCAD SHX Text
RELIEF VALVE

AutoCAD SHX Text
2

AutoCAD SHX Text
2

AutoCAD SHX Text
1-1/4 (TYP.)

AutoCAD SHX Text
VERTICAL GEOTHERMAL WELL (TYP.)

AutoCAD SHX Text
ALL UNDERGROUND JOINTS SHALL BE FUSION. REFER TO SPECIFICATIONS.

AutoCAD SHX Text
INDOORS

AutoCAD SHX Text
BURIED

AutoCAD SHX Text
HPLS

AutoCAD SHX Text
HPLR

AutoCAD SHX Text
PIPING MATERIAL BREAK POINT. REFER TO PIPING APPLICATION SCHEDULE, M7.01. TRANSITION SHALL BE ACCESSIBLE THROUGH ACCESS PANEL IN LEVEL 1 TOILET ROOM. REFER TO M3.01

AutoCAD SHX Text
HPLS

AutoCAD SHX Text
HPLR

AutoCAD SHX Text
REFER TO GEOTHERMAL PERFORMANCE REQUIREMENTS ON SHEET M0.02

AutoCAD SHX Text
COPPER

AutoCAD SHX Text
PE

AutoCAD SHX Text
2

AutoCAD SHX Text
MV

AutoCAD SHX Text
MV

AutoCAD SHX Text
2 SYSTEM FLUSHING VALVES, CAPPED

AutoCAD SHX Text
2 1/2 FLUSHING BYPASS VALVE, N.C.

AutoCAD SHX Text
g:\2021\2021-0121-00\CAD\2021-0121-M6-DT.dwg, M6.01, 12/10/2024 4:51:34 AM, Aaron C. Frantz, Peter Basso Associates Inc., M6.01, 12/10/2024 4:51:34 AM, Aaron C. Frantz, Peter Basso Associates Inc.M6.01, 12/10/2024 4:51:34 AM, Aaron C. Frantz, Peter Basso Associates Inc., 12/10/2024 4:51:34 AM, Aaron C. Frantz, Peter Basso Associates Inc.12/10/2024 4:51:34 AM, Aaron C. Frantz, Peter Basso Associates Inc., Aaron C. Frantz, Peter Basso Associates Inc.Aaron C. Frantz, Peter Basso Associates Inc., Peter Basso Associates Inc.


	M3.02 SECOND LEVEL HVAC PIPING PLAN.pdf
	Sheets
	M3.02 - SECOND LEVEL HVAC PIPING PLAN
	M5.01 - ENLARGED MECHANICAL PLANS
	M5.02 - MECHANICAL SECTIONS
	M5.03 - MECHANICAL SECTIONS
	M5.51 - MECHANICAL ISOMETRIC VIEWS


	M5.01 ENLARGED MECHANICAL PLANS.pdf
	Sheets
	M3.02 - SECOND LEVEL HVAC PIPING PLAN
	M5.01 - ENLARGED MECHANICAL PLANS
	M5.02 - MECHANICAL SECTIONS
	M5.03 - MECHANICAL SECTIONS
	M5.51 - MECHANICAL ISOMETRIC VIEWS


	M5.02 MECHANICAL SECTIONS.pdf
	Sheets
	M5.02 - MECHANICAL SECTIONS


	M5.51 MECHANICAL ISOMETRIC VIEWS.pdf
	Sheets
	M3.02 - SECOND LEVEL HVAC PIPING PLAN
	M5.01 - ENLARGED MECHANICAL PLANS
	M5.02 - MECHANICAL SECTIONS
	M5.03 - MECHANICAL SECTIONS
	M5.51 - MECHANICAL ISOMETRIC VIEWS





