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SECTION 033000 
CAST IN PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes but is not limited to the following as shown on the drawings and as specified 
herein: 

1. Foundation systems including footings, caissons, caisson caps, piles, walls, beams, piers, 
pilasters, pits and similar concrete. 

2. Slabs on grade. 
3. Cast-in-place slabs, beams, walls, and columns. 
4. Topping slabs 
5. Stair pan fills. 
6. Furnishing and installing all required anchors and inserts. 
7. Placing in the forms all inserts, anchors, anchor bolts, bearing plates and the like furnished 

by other trades for casting into the concrete and cleaning of same after stripping of forms. 
8. Protection of all inserts, anchors, hangers, sleeves and supports furnished and set by 

others for the attachment of other work to the concrete, or required to permit the passage 
of other work through the concrete. 

9. Supply, fabricate and place all required reinforcing bars, mesh and other reinforcement for 
concrete where shown, called for, and/or required complete with proper supporting 
devices. 

10. Erection and removal of all formwork required to properly complete the work. 
11. Finishing of all concrete work as hereinafter specified. 
12. Curing and protection of all concrete work. 
13. Site concrete consisting of curbs, walls, pads, boxes and the like as shown on the drawings. 
14. Floor sealers and dust-proofing of all areas exposed and/or covered with carpet. 
15. Cutting, patching, grouting, repairing and pointing up as required. 
16. Vapor barrier system below slabs on grade. 
17. Under slab drainage course. 
18. Dewatering. 
19. Waterproofing. 
20. Grouting of all beam bearing plates and column base plates. 
21. Embedded plates in all foundation walls. 
22. Equipment pads as required. 
23. All other work and materials as may be reasonably inferred and needed to make the work 

of this section complete. 
24. Waste Management 

B. Related Requirements: 

1. Division 01 Section “Construction Waste Management and Disposal” 
2. Division 04 Section “Unit Masonry” 
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3. Division 05 Section “Structural Steel” 
4. Division 05 Section “Metal Deck” 
5. Division 05 Section “Metal Fabrications” 
6. Division 06 Section “Rough Carpentry” 
7. Division 07 Section “Waterproofing” 
8. Division 07 Section “Joint Sealants” 
9. Division 07 Section “Expansion Joint Cover Assemblies” 
10. Division 31 Section “Dewatering” 

1.3 SUBMITTALS 

A. Product Data: Submit data for proprietary materials and items, including the following: 

1. Reinforcement 
2. Supports for reinforcement 
3. Forming accessories 
4. Admixtures 
5. Patching compounds 
6. Waterstops 
7. Joint systems 
8. Curing compounds 
9. Dry-shake finish materials 
10. Mechanical splice couplers. 
11. Structural thermal break insulated connection system. 
12. Others items as requested by Architect. 

B. Shop Drawings; Reinforcement: Submit original shop drawings for fabrication, bending, and 
placement of concrete reinforcement.  Comply with ACI 315 "Details and Detailing of Concrete 
Reinforcement" showing bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, 
bent bar diagrams, bar arrangement, location of splices, lengths of lap splices, details of 
mechanical splice couplers, details of welded splices, tie spacing, hoop spacing, and supports for 
concrete reinforcement. Include special reinforcement required for openings through concrete 
structures.  The shop drawings shall be prepared only by competent detailers, checked by the 
contractor prior to submission. 

1. The shop drawings shall show construction, contraction and isolation joint locations and 
the added reinforcement required at same. 

2. Obtain and coordinate information for sleeves, openings, and conduits in concrete, which 
are required for the work of other trades.  Make coordinated drawings showing size and 
location of all openings, sleeves, and conduits and incorporate this information on the 
reinforcing drawings. 

3. Only those splices indicated on the approved shop drawings will be permitted. 
4. Provide elevations of all foundation walls and other structural elements to a minimum 1/4" 

scale. 
5. For structural thermal break connection system, indicate general configuration, insulation 

dimensions, tension bars, compression pads, shear bars, and dimensions. 

C. Shop Drawings Formwork: Submit shop drawings for fabrication and erection of specific finished 
concrete surfaces. Show form construction including jointing, special form joint or reveals, location 
and pattern of form tie placement, and other items which affect exposed concrete visually.  
Architect’s review is for general architectural applications and features only.  Design of formwork 
for structural stability and efficiency is Contractor’s responsibility, prepared by or under the 
supervision of a qualified professional engineer detailing fabrication, assembly, and support of 
formwork. 
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1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping formwork, 
shoring removal, and reshoring installation and removal. 

D. Construction Joint Layout:  Indicate proposed construction joints required to construct the 
structure. 

1. Location of construction joints is subject to approval of the Architect. 

E. Contraction Joint Layout: Indicate proposed contraction joints required per applicable codes and 
drawings. 

1. Location of contraction joints is subject to approval of the Architect. 

F. The use of the Architect’s or Engineer of Record's electronic drawing files as a base for the 
reinforcement, formwork, and joint layout shop drawings will be permitted at the request of the 
detailer/designer upon completion and return of the waiver form. The use of the Architect’s or 
Engineer of Record's electronic drawing files as a base for shop drawing details will not be 
permitted. The detailer/designer will be responsible for compatibility of the files with his hardware 
or software. The electronic files are not to be considered the contract documents, the design team 
makes no representation regarding the accuracy or completeness of the electronic files given to 
detailer/designer and their use will be at the detailer/designer’s sole risk and without liability to the 
design team. The detailer/designer shall remove the project title box and all references to the 
structural drawings including drawing numbers and structural drawing sections and details. The 
detailer/designer shall also remove all reference to work not included in the concrete contract. 

G. Scaling of the Architect’s or Engineer of Record’s drawings is not permitted.  This applies to hard 
paper, electronic, and all other versions. 

H. Samples:  Submit samples of materials as requested by Architect, including names, sources and 
descriptions. 

I. Laboratory Test Reports: Submit laboratory test reports for concrete materials, mix design test 
and microwave test. 

J. Material Certificates: Provide materials certificates in lieu of materials laboratory test reports when 
permitted by Architect.  Manufacturer and Contractor, certifying that each material item complies 
with, or exceeds, specified requirements shall sign material certificates.  Provide certification from 
admixture manufacturers that chloride content complies with specification requirements. 

K. Cold Weather and Hot Weather Concreting Procedures: Submit written descriptions of 
contractor’s proposed cold weather and hot weather concreting procedures, when applicable. 

L. Certification that pozzolanic materials conforms to ASTM C 618-01 (noting class C or class F), 
ASTM C 989 or ASTM C1240. 

M. Certified recycled steel content. Provide cut sheets clearly indicating whether the rebar used 
meets the minimums for post-consumer OR post-industrial recycled contents.  Or, if cut sheets 
are not available, obtain a written affidavit from the manufacturer stating the recycled content 
percentage and if the recycled content is post-consumer or post-industrial. 

N. Formwork: Specify whether reusable, permanent, salvaged or new wood forms are to be used. 

O. Recycled Aggregate: Provide laboratory reports indicating that aggregate conforms to ASTM C33 
for structural concrete or ASTM D1241-00 for sub-base material.  Provide cut sheets clearly 
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indicating the source, total weight and volume of the recycled aggregate.  If aggregate provided 
is a mix of virgin and recycled aggregates obtain a written affidavit from the manufacturer stating 
the recycled content percentage 

P. VOC content for curing compounds, sealants and release agents:  Provide a cut sheet and a 
Material Safety Data Sheet (MSDS) for each curing compound, sealant, hardener and release 
agent used highlighting VOC contents.  VOC content must be less than or equal to limits stated 
under “PRODUCTS”. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 

B. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 
single source from single manufacturer. 

C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D 1.4M, 
"Structural Welding Code - Reinforcing Steel." 

D. Codes and Standards: Comply with provisions of following codes, specifications, and standards, 
except where more stringent requirements are shown or specified:  

1. Michigan Building Code, Latest Edition 
2. ACI 117 “Standard Specifications for Tolerances for Concrete Construction and Materials 

and Commentary.” 
3. ACI 211.1 “Standard Practice for Selecting Proportions for Normal, Heavyweight and mass 

concrete.” 
4. ACI 211.2, “Standard Practice for Selecting Proportions for  Structural Lightweight 

Concrete.” 
5. ACI 214R, “Evaluation of Strength Test Results of Concrete.” 
6. ACI 232.2R, “Use of Fly Ash in Concrete.” 
7. ACI 233R, “Guide to Use of Slag Cement in Concrete and Mortar.” 
8. ACI 234, “Guide for the Use of Silica Fume in Concrete.” 
9. ACI 301 “Specifications for Structural Concrete.” 
10. ACI 302.1R “Guide for Concrete Floor and Slab Construction.” 
11. ACI 304R, “Guide for Measuring, Mixing, Transporting and Placing Concrete.” 
12. ACI 305R “Hot Weather Concreting.” 
13. ACI 306R-10 “Guide to Cold Weather Concreting.” 
14. ACI 308.1 “Standard Specification for Curing Concrete.” 
15. ACI 309R, “Guide for Consolidation of Concrete.” 
16. ACI 311.4R, “Guide for Concrete Inspections.” 
17. ACI 315, “Details and Detailing of Concrete Reinforcement.” 
18. ACI 318 “Building Code Requirements for Structural Concrete and Commentary.” 
19. ACI 347 “Guide to Formwork of Concrete.” 
20. Concrete Reinforcing Steel Institute, (CRSI) “Manual of Standard Practice.” 
21. CRSI-WCRSI, “Placing Reinforcing Bars.” 
22. AWS D1.4, “Structural Welding Code Reinforcing Steel.” 
23. The ACI Field Reference Manual, SP-15 shall be kept at the job site, and the practices set 

forth therein shall be strictly adhered to. 
24. ASTM Standards as applicable in the building code of the local jurisdiction and as noted in 

this specification. 
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25. AASHTO T 318, “Standard Method of Test for Water Content of Freshly Mixed Concrete 
Using Microwave Oven Drying.” 

E. Concrete Testing Service: Owner will engage a testing laboratory acceptable to Architect and 
Engineer of Record to perform material evaluation tests and to design concrete mixes. 

F. Materials and installed work may require testing and retesting at anytime during progress of work.  
Tests, including retesting of rejected materials for installed work, shall be done at Contractor's 
expense.  

G. Preconstruction Meeting: 

1. At least 35 days prior to the start of the concrete construction schedule, the Contractor 
shall conduct a meeting to review the proposed mix designs and to discuss the required 
methods and procedures to achieve the required concrete construction.  The Contractor 
shall send a pre-concrete conference agenda to all attendees 20 days prior to the 
scheduled date of the conference. 

2. The Contractor shall require responsible representatives of every party who is concerned 
with the concrete work to attend the conference, including but not limited to the following: 

a. Contractor's superintendent 
b. Laboratory responsible for the concrete design mix 
c. Laboratory responsible for field quality control 
d. Concrete subcontractor 
e. Ready-mix concrete producer 
f. Admixture manufacturer(s) 
g. Concrete pumping equipment manufacturer. 

3. Minutes of the meeting shall be recorded, typed and printed by the contractor and 
distributed by the contractor to all parties concerned within 5 days of the meeting.  One 
copy of the minutes shall also be transmitted to the following for information purposes: 
Owner or owner's representative, Architect, and Engineer of Record. 

4. The minutes shall include a statement by the concrete contractor indicating that the 
proposed mix design and placing can produce the concrete quality required by these 
specifications. 

5. A minimum of a 4 cubic yard trial mixture containing all required admixtures shall be placed 
at the job site using the accepted methods of placing, finishing and curing.  All applicable 
tests including slump, strength, water content, air content, permeability, and air content will 
be performed.  This shall occur at least four weeks before actual concreting operations with 
the proposed mix design begins.  The admixture manufacturer(s) and inspectors shall be 
present.   The same testing should be done in the laboratory at the same time for 
comparison. A test sample should be done for each condition that is to be placed. 

6. The Engineer of Record will be present at the conference.  The Contractor shall notify the 
Engineer of Record at least 10 days prior to the scheduled date of the conference. 

1.5 PROJECT CONDITIONS 

A. The Contractor, before commencing work, shall examine all adjoining work on which this work is 
in any way dependent for proper installation and workmanship according to the intent of this 
specification, and shall report to the Architect or Engineer of Record any condition which prevents 
this contractor from performing first class work. 
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B. Protection of Footings Against Freezing: Cover completed work at footing level with sufficient 
temporary or permanent cover as required to protect footings and adjacent subgrade against 
possibility of freezing; maintain cover for time period as necessary. 

C. Protect adjacent finish materials against spatter during concrete placement. 

D. Provide all barricades and safeguards at all pits, holes, shaft and stairway openings, etc., to 
prevent injury to workmen and others within and about the premises.  Also provide all safeguards 
as required by the Building Code, OSHA, or any other departments having jurisdiction.  Take full 
responsibility for all safety precautions and methods. 

E. Procedure of Work: The contractor shall keep themself constantly informed as to the progress of 
the work in the field, materials and workers ready to start work immediately when conditions of 
preceding work are available or ready, wholly or in part, so as not to delay the progress of building 
work or to interfere with the progress of work of other contractors, and in any event the contractor 
shall, within 24 hours after notice from the Owner, proceed with such work as directed to maintain 
the uninterrupted progress of the work. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage. Avoid damaging coatings on steel reinforcement. 

B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 
contaminants. 

PART 2 - PRODUCTS 

2.1 FORM MATERIALS 

A. Forms for Exposed Finish Concrete:  Unless otherwise indicated, construct of plywood, metal, 
metal-framed plywood faced, or other acceptable panel-type materials, to provide continuous, 
straight, smooth, exposed surfaces.  Furnish in largest practicable sizes to minimize number of 
joints and to conform to joint system shown on drawings.  Provide form material with sufficient 
strength and thickness to withstand pressure of newly placed concrete without bow or deflection. 

1. Use plywood complying with U.S. Product Standard PS-1 “B-B (Concrete Form) Plywood”, 
Class I, Exterior Grade or better mill oiled and edge-sealed, with each piece bearing legible 
inspection trademark. 

B. Forms for Unexposed Finish Concrete: Plywood, lumber, metal, or other acceptable material.  
Preference shall go to salvaged or re-used Dimensional Lumber.  Provide lumber dressed on at 
least 2 edges and one side for tight fit. 

C. Sustainability Requirements For Wood Used For Formwork 

1. New Dimensional Lumber for Formwork: Provide wood certification documentation from 
the manufacturer/distributor, declaring conformance with Forest Stewardship Council 
(FSC) guidelines for certified wood building components The following independent 
certification organizations are accredited by the FSC and provide the 
manufacturer/distributor with documentation: 
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a. Scientific Certification Systems, Inc.. 
b. Smart Wood Certification Program: Rainforest Alliance 

2. Salvaged or re-used Dimensional Lumber for Formwork: Provide documentation certifying 
products are from salvaged wood sources.  Provide grading certificate for structural 
applications.  For wood salvage wood resources see GreenSpec. 

3. If new dimensional Lumber is neither Certified nor salvaged: select regionally grown lumber 
with the lowest grade that meets performance requirements. 

D. Form Coatings: Provide VOC compliant commercial formulation form- coating compounds that 
will not bond with, stain nor adversely affect concrete surfaces, and will not impair subsequent 
treatments of concrete surfaces.  Use biodegradable form release agent listed below or equivalent 
made from soy or rapeseed oil. 

1. “Clean Strip J1EF”   Dayton Superior 
2. “Bio-Form”      M Chem Solutions 
3. “Duogard II”    W. R. Meadows, Inc.  
4. “Atlas Bio-Guard”   Atlas Construction Supply, Inc. 

E. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic, 
paper, or fiber tubes that produce surfaces not exceeding specified formwork surface class. 

1. Provide forms with sufficient wall thickness to resist plastic concrete loads without 
detrimental deformation. 

F. Void Forms:  Biodegradable paper surface, treated for moisture resistance, structurally sufficient 
to support weight of plastic concrete and other superimposed loads. 

G. Form Ties: Form ties and spreaders: prefabricated assemblies by Richmond; Superior, Dayton or 
approved equal.  Wire ties shall not be used.   Ties for foundation work shall be of snap design 
with removal cones and water seal washer.  Furnish units that will leave no corrodible metal closer 
than 1 inch  to the plane of exposed concrete surface. 
2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in 

concrete surface. 
3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or 

waterproofing. 

2.2 REINFORCING MATERIALS 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60 , deformed. All reinforcing bars shall be Grade 
60 unless otherwise noted.  Provide Grade 75, Grade 80, or Grade 100 reinforcing bars where 
indicated on the contract documents.  

B. Weldable Reinforcing Bars: ASTM A 706/A 706M, Grade 60 . 

C. Non-magnetic Stainless Steel Reinforcing Bars: ASTM A 955/A 955M, Grade 60  (bars shall meet 
requirements of ASTM A 276, Type 316LN.  

D. Galvanized Reinforcing Bars: ASTM A 767, Class II (2.0 oz. zinc psf) Class I (3.0 oz. zinc psf) 
hot-dip galvanized, after fabrication and bending. 

E. Epoxy-Coated Reinforcing Bars: ASTM A 775 (as noted on plan and/or in section). 
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F. Mechanical Splice Couplers: ACI 318/ACI 318M, same material of reinforcing bar being spliced. 
Provide mechanical couplers as an alternate to standard tension lap splices where indicated on 
the contract documents and in areas of rebar congestion. A mechanical splice coupler shall 
develop in tension or compression, as required, at least 1.25 times the yield strength of the bar 
being spliced. 

G. Steel Wire and Welded Wire Reinforcement: ASTM A 1064. Galvanized at exterior locations, 
conditions permanently exposed to weather and/or water, and where noted on drawings (plan 
and/or sections). 

H. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends 
square and free of burrs. 

I. Epoxy-Coated Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, 
ASTM A 775/A 775M epoxy coated. 

J. Studrails: Forged studs shall be fabricated from low carbon steel per ASTM-A108 and base rails 
shall be made from steel conforming to ASTM A1044 Table 2. 

K. Epoxy Repair Coating:  Liquid, two-part, epoxy repair coating; compatible with epoxy coating on 
reinforcement and complying with ASTM A 775/A 775M. 

L. Zinc Repair Material:  ASTM A 780, zinc-based solder, paint containing zinc dust, or sprayed zinc. 

M. Supports for Reinforcement: Bolsters, chairs, spacers and other devices for spacing, supporting 
and fastening reinforcing bars and welded wire reinforcement in place.  Use wire bar type supports 
complying with CRSI specifications. 

1. For epoxy coated reinforcement provide plastic protected chairs and plastic ties.  All 
imperfections in the epoxy coating are to be repaired prior to placement of concrete. 

a. Use recycled plastic rebar supports (give preference to local supplier if available). 
Subject to compliance with requirements, provide one of the following: 

1) International Plastics Group 
2) Eclipse Plastic 

2. For exposed-to-view concrete surfaces, where legs of supports are in contact with forms, 
provide supports with legs which are plastic protected (CRSI, Class I) or stainless steel 
protected (CRSI, Class 2), at a spacing not to exceed 4'-0" on center in either direction. 

2.3 CONCRETE MATERIALS 

A. Cement: Portland cement (ASTM C 150, Types I, II, or I/II) or Portland limestone cement (ASTM 
C 595).  Total percentage of Portland Cement is NOT to exceed 75% of the cementitious content 
of each mix, except mixes assigned to exposure class F3. Use one brand of cement throughout 
project, unless otherwise acceptable to Architect. Provide supplementary cementitious materials 
in mixes per sections below.   

a. Fly Ash:  Cast-in-place concrete shall incorporate fly ash as a replacement for at 
least 25% (by weight) of the Portland cement.  All design mixes must be reviewed 
and approved by the Engineer of Record.  Where concrete is assigned to exposure 
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class F3, limit the replacement of Portland cement with fly ash (by weight) to 25% 
max. 

b. Ground Granulated Blast Furnace Slag (GGBF):  Cast-in-place concrete shall 
incorporate GGBF as a replacement for at least 40% (by weight) of the Portland 
cement.  All design mixes must be reviewed and approved by the Engineer of 
Record.  Where concrete is assigned to exposure class F3, limit the replacement of 
Portland cement with GGBF slag (by weight) to 50% max. 

c. Post-Consumer Recycled Ground Glass Pozzolan (GGP): Cast-in-place concrete 
shall incorporate GGP as a replacement for at least 25% (by weight) of the Portland 
cement. All design mixes must be reviewed and approved by the Engineer of 
Record.  

d. Pozzolans and Slags:  These must be completely accounted for in the design mix.  
Mix design must meet minimum design requirements set in the contract documents.  
Additional admixtures may be required to meet early strength requirements and 
alternative cementitious material goals.  If a "blended cement" is used which already 
contains a certain percentage of Pozzolans or Slags this content may offset or 
entirely satisfy the minimum percentage required.   
1) Coal Fly Ash: ASTM C 618 (Class C or Class F): ASTM C 618 (Note: Class 

F fly Ash will require higher amounts or air entraining ad-mixtures than class 
C). 

2) Blast Furnace Slag: ASTM C989 
3) Ground Glass Pozzolan: ASTM C1866 
4) Silica Fume: ASTM C 1240  
5) Rice Hull (or “husk”) Ash: ASTM C 618 Blended hydraulic cement, as defined 

by ASTM C 595 or ASTM C 1157   

B. Normal Weight Aggregates: ASTM C 33, and as herein specified.  Provide aggregates from a 
single source for exposed concrete. 

1. Local aggregates not complying with ASTM C 33 but which have shown by special test or 
actual service to produce concrete of adequate strength and durability may be used when 
acceptable to Architect. 

2. Normal weight Fine Aggregate: washed, inert, natural or manufactured or combination 
thereof, sand conforming ASTM C33 gradation. 

3. Normal weight Coarse Aggregate: well graded crushed stone or washed gravel conforming 
to ASTM C33, sizes 57 for foundations and 67 for slabs and structure. 

a. Recycled crushed concrete aggregate in concrete mixes is only to be used with 
approval of Engineer of Record.  Recycled aggregate shall be used only as a 
substitute for coarse aggregate and must also be washed and well-graded, 
conforming to ASTM C33.  

b. For sub-base, slabs on grade and non-structural applications and Recycled 
Aggregate Materials are NOT required to meet the ASTM C 33 standard.  In addition 
to concrete rubble, glass, porcelain, and tire chips can be used as filler material.  
Any inert material conforming to ASTM D1241 is acceptable for the applications 
described in this paragraph.    

C. Lightweight Aggregates: Well-graded crushed expanded shale produced by rotary kiln method.  
Solite or equal, conforming to ASTM C330. 

D. Water:  Free from oils, acids, alkali, organic matter and other deleterious material to conform to 
ASTM C94. ASTM C94 for gray water use in the production of ready mixed concrete per approval 
by the Engineer of Record. 

E. Air Entraining Admixture: ASTM C 260.  
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1. Liquid air entrainment: Subject to compliance with requirements, provide one of the following 
or equal approved by Engineer of Record: 

a. “Air Mix”     Euclid Chemical Co. 
b. “AEA-92”    Euclid Chemical Co. 
c. “Darex AEA”    GCP Applied Technologies 
d. “MasterAir AE200”   Master Builders Solutions 

 
F. Water-Reducing Admixture:  ASTM C 494. 

1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. “MasterPolyheed 997”    Master Builders Solutions 
b. “Eucon MR”     Euclid Chemical Co. 
c. “WRDA 64”     GCP Applied Technologies 

G. High-Range Water-Reducing Admixture (Superplasticizer): ASTM C 494, Type F or Type G and 
containing not more than 0.05 percent chloride ions. 

1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. "Eucon 37, 1037 or Plastol 5000"  Euclid Chemical Co. 
b. "Rheobuild 1000"    Master Builders Solutions 
c. "MasterGlenium Series"  Master Builders Solutions 
d. "Daracem-100"     GCP Applied Technologies 

H. Water Reducing, Non-Corrosive Accelerating Admixture: The admixture shall conform to ASTM 
C 494, Type C or E, and not contain more chloride ions than are present in municipal drinking 
water.  The admixture manufacturer must have long-term non- corrosive test data from an 
independent testing laboratory (of at least a year's duration) using an acceptable accelerated 
corrosion test method such as that using electrical potential measures.  Accelerating admixtures 
are not to be used as antifreeze agents.  Accelerating admixtures are permitted only upon review 
by Engineer of Record. 

1. Products:  Subject to compliance with requirements, provide the following or equal 
approved by Engineer of Record: 

a. "Accelguard NCA, 80, 90, or G3" Euclid Chemical Co. 
b. "Daraset 400 or 422”   GCP Applied Technologies 
c. “MasterSet FP 20”   Master Builders Solutions 

I. Water-Reducing, Retarding Admixture: ASTM C 494, Type D, and contain not more than 0.05 
percent chloride ions. 

1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. "Eucon Retarder 75 or 100"   Euclid Chemical Co. 
b. "MasterSet R 100"   Master Builders Solutions 
c. "Plastiment"    Sika Chemical Co. 
d. "Daratard"    GCP Applied Technologies. 
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J. Microsilica Admixture shall be dry densified or slurry formed.  Microsilica shall come from the 
same source throughout the project.  If a single source cannot be maintained, laboratory testing 
of each new source shall be required before acceptance by the Engineer of Record at no cost to 
the owner. 

1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. "Emsac F 100"    Elkem Chemical, Inc. 
b. "Eucon MSA"     Euclid Chemical Co. 
c. "Force 10,000 D"   GCP Applied Technologies 

K. Prohibited Admixtures: Calcium chloride, thyocyanates or admixtures containing more than 0.05 
percent chloride ions are not permitted.  

L. Certification:  Written conformance to the above-mentioned requirements and the chloride ion 
content of admixtures will be required from the admixture manufacturer prior to mix design review 
by the Engineer of Record. 

M. Macro-Fibers:  Engineered macro-synthetic fibers. 

1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. “Tuf-Strand SF”    Euclid Chemical Co. 
b. “Fibermesh 650”   Sika Chemical Co. 
c. “Strux 90/40”    GCP Applied Technologies 
d. “Forta-Ferro”    Forta 

N. Micro-Fibers: Engineered micro-synthetic fibers. 

1. Products:  Subject to compliance with requirements, provide the following or equal 
approved by Engineer of Record: 

a. "Fiberstrand 100 or F":   Euclid Chemical Co. 
b. "Fibermesh 150":   Sika Chemical Co 
c. “Ultra-Net”    Forta 

O. Natural Fiber Reinforced Concrete: Natural fiber reinforced concrete is permitted only upon review 
by Engineer of Record.  Refer to ACI 544.1R, chapter 5 

P. Corrosion Inhibitor: 30% calcium nitrite (where called for in the specifications or on the drawings).  
Subject to compliance with requirements, provide the following at 3 gal/cy:  

1. “Eucon CIA     Euclid Chemical Co. 
2. “DCI”      GCP Applied Technologies 
3. “MasterLife CI 30”    Master Builders Solutions 

Q. Contractor will be required to provide information demonstrating successful use in prior placement 
involving all admixtures. 

2.4 WATERSTOPS 
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A. Flexible Rubber Waterstops:  CE CRD-C 513, for embedding in concrete to prevent passage of 
fluids through joints.  Factory fabricate corners, intersections, and directional changes. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following or equal approved by Engineer of Record: 

a. Greenstreak 
b. Williams Products, Inc. 

B. Flexible PVC Waterstops:  CE CRD-C 572, for embedding in concrete to prevent passage of fluids 
through joints.  Factory fabricate corners, intersections, and directional changes. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following or equal approved by Engineer of Record: 

a. BoMetals, Inc. 
b. Greenstreak 
c. Paul Murphy Plastics Company 
d. Vinylex Corp. 

C. Self-Expanding Butyl Strip Waterstops:  Manufactured rectangular or trapezoidal strip, butyl 
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 3/4 
by 1 inch . 

1. Products:  Subject to compliance with requirements, provide one of the following basis-of-
design products or equal approved by waterproofing manufacturer and Engineer of Record: 

a. “MiraSTOP NBW”  Henry Company  
b. “Waterstop-RX”   CETCO  
c. “Conseal CS-231”   Concrete Sealants Inc.  
d. “Swellstop”    Greenstreak  
e. “Synko-Flex”    Henry Company  
f. “Earth Shield Type 20”   JP Specialties, Inc.  

2.5 GROUT 

A. Non-Shrink, Non-Metallic Grout: The non-shrink grout shall be a factory pre-mixed grout and shall 
conform to ASTM C1107, "Standard Specification for Packaged Dry, Hydraulic-Cement Grout 
(Non-Shrink)."  In addition, the grout manufacturer shall furnish test data from an independent 
laboratory indicating that the grout when placed at a fluid consistency shall achieve 95% bearing 
under a 4' x 4' base plate. 

1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. "NS Grout"    Euclid Chemical Co. 
b. "Five Star Grout"   Five Star 
c. "SikaGrout-713"               Sika Chemical Co. 

B. High Flow Grout: Where high fluidity and/or increased placing time is required, use high flow grout.  
The factory pre-mixed grout shall conform to ASTM C1107, "Standard Specification for Packages 
Dry, Hydraulic-Cement Grout (Non-shrink)."  In addition, the grout manufacturer shall furnish test 
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data from an independent laboratory indicating that the grout when placed at a fluid consistency 
shall achieve 95% bearing under a 18" x 36" base plate. 

1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. "Hi-Flow Grout"    Euclid Chemical Co. 
b. "SikaGrout-928"               Sika Chemical Co. 
c. “Five Star Fluid Grout 100”  Five Star 

2.6 RELATED MATERIALS 

A. Granular Fill:  Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 1241, 
Size 57, with 100 percent passing a 1-1/2 inch  sieve and 0 to 5 percent passing a No. 8  sieve. 

B. Fine-Graded Granular Material:  Clean mixture of crushed stone, crushed gravel, and 
manufactured or natural sand; ASTM D 1241, Size 10, with 100 percent passing a 3/8 inch  sieve, 
10 to 30 percent passing a No. 100  sieve, and at least 5 percent passing No. 200  sieve; 
complying with deleterious substance limits of ASTM C 33 for fine aggregates. 

C. Non-slip Aggregate Finish: Provide fused aluminum oxide grits, or crushed emery, as abrasive 
aggregate for non-slip finish with emery aggregate containing not less than 40% aluminum oxide 
and not less than 25% ferric oxide.  Use material that is factory-graded, packaged, rustproof and 
non-glazing, and is unaffected by freezing, moisture, and cleaning materials. 

D. Absorptive Cover: Burlap cloth made from jute or kenaf, weighing approximately 9 oz. per sq. yd., 
complying with AASHTO M 182, Class 2. 

E. Moisture-Retaining Cover: One of the following, complying with ASTM C 171. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Waterproof paper 
b. Polyethylene film 
c. Polyethylene-coated burlap 

F. Curing Compounds:  The compound shall conform to ASTM C 309.  Limit VOC content to 130 
g/L. Use water-based curing compound. For surfaces receiving both a curing compound and 
additional flooring, verify that the curing compound and additional flooring are compatible. 

1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. “SealTight 1100” W.R. Meadows 
b. “Kurez W VOX” Euclid Chemical Co. 

G. Curing & Sealing Compounds: Only specify for slabs that will remain exposed, i.e. will not receive 
additional flooring.  The compound shall conform to ASTM C1315.  Limit VOC content to 130 g/L.  
Use water-based curing compound. 

1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 
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a. “Super Diamond Clear VOX” Euclid Chemical Co. 
b. “VOCOMP-25” W.R. Meadows 

H. Curing, Sealing, & Hardening Compounds: For use on concrete surfaces that will remain exposed.  
Slabs that will receive additional flooring do not require sealing or hardening.  Sealers and 
hardeners must not yellow under ultra violet light after 500 hours of test in accordance with and 
have a maximum moisture loss of 0.039 grams per sq. cm. when applied at a coverage rate of 
250 sq. ft. per gallon.  Limit VOC content to 130 g/L.  Use water- or vegetable-based product. 

1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. “Kure-N-Harden” BASF 

I. For concrete floors subjected to heavy vehicular traffic use a Liquid Sealer/Densifier: The product 
must be a high performance, deeply penetrating concrete densifier conforming to ASTMC836; 
odorless, colorless, VOC - compliant, non-yellowing siliconate based solution designed to harden, 
dustproof and protect and to resist black rubber tire marks on concrete surfaces.  The compound 
must contain a minimum of 20% solids content of which 50% is siliconate 

J. Evaporation Retardant: 

1. Products Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. "Eucobar"    Euclid Chemical Co. 
b. "MasterKure ER 50"   Master Builders Solutions 

K. Certify that all curing compounds, sealers and hardeners are compatible with all adhesive 
products intended for attaching co-lateral floor material.  In conformance with ASTM F 710, 
coordination with flooring manufacturer is required to insure concrete coatings will not obstruct 
the bond between the concrete and the adhesive.  Insure coatings and adhesives are “benignly  
compatible”  -- in other words, do not combine substances whose constituents are reactive.  
Reactivity releases VOCs and /or other toxic fumes. 

L. Crack Sealer: Elastomeric liquid crack sealer resistant to water, gasoline, oil and salts.  

1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. "Eucolastic 1NS"   Euclid Chemical Co.  
Maximum allowable depth of this product is ½”. 

M. Underlayment Compound: Free flowing, self-leveling, pumpable cementitious base compound. 

1. Products:  Subject to compliance with requirements, provide the following or equal 
approved by Engineer of Record: 

a. "EucoFloor SL 160"   Euclid Chemical Co. 
b. "Ardex"     Ardex Co. 
c. "MasterTop 110 SL"   Sika Chemical Co. 

N. Bonding Admixture: The compound shall be a latex, non-rewettable type. 
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1. Products:  Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. "Flex-Con"    Euclid Chemical Co. 
b. "SBR Latex"    Euclid Chemical Co. 

O. High Strength Polymer Repair Mortar: For form and pouring or large horizontal repairs, provide 
the flowable on-part, high strength repair mortar. 

1. Products: subject to compliance with requirements, provide the following or equal approved 
by Engineer of Record: 

a. "Eucocrete or EucoRepair SCC" Euclid Chemical Co. 
b. "Euco Speed MP" (Cold Weather)  Euclid Chemical Co. 
c. “Emaco R”    Master Builders Solutions 

P. Bonding Agent:  ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

a. “Daraweld C”    GCP Applied Technologies 
b. “Acrylic Bonding Agent J40”  Dayton Superior 
c. Eucoweld 2.0    Euclid Chemical Co. 

Q. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements, and as follows: 

1. Type IV for bonding hardened concrete to hardened concrete, and Type V for bonding 
freshly mixed concrete to hardened concrete. 

R. Reglets:  Fabricate reglets of not less than 0.022 inch  thick, galvanized-steel sheet.  Temporarily 
fill or cover face opening of reglet to prevent intrusion of concrete or debris. 

S. Dovetail Anchor Slots:  Hot-dip galvanized-steel sheet, not less than 0.034 inch  thick, with bent 
tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of concrete or 
debris. 

T. Vapor Barrier:  Provide vapor barrier which conforms to ASTM E 1745, Class A or B.  The 
membrane shall have a water-vapor permeance rate no greater than 0.012 perms when tested in 
accordance with ASTM E 154, Section 7.  The vapor barrier shall be placed over prepared base 
material where indicated below slabs on grade.  Vapor barrier shall be no less than 10 mil thick 
in accordance with ACI 302.1R.  Preferred vapor barriers will be manufactured from post-
consumer recycled polymers.   

1. Products:   Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. “Stego Wrap (15 mil) Vapor Barrier”   Stego Industries LLC 
b. “Griffolyn Vaporguard”     Reef Industries 
c. “Premoulded Membrane with Plastmatic Core” W.R. Meadows. 

U. Expansion Joint Filler: ASTM D 1751.   
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1. Products:   Subject to compliance with requirements, provide one of the following or equal 
approved by Engineer of Record: 

a. “Homex 300”      Homasote Company 
b. “Standard Cork Expansion Joint Filler”  APS Cork 
c. “Fibre Expansion Joint”    W.R. Meadows 

V. Water:  Potable. 

2.7 PROPORTIONING AND DESIGN OF MIXES 

A. Preparation of Design Mixes 

1. All mix designs shall be proportioned in accordance with Section 26.4.3.1(b) of ACI 318 
and prepared by a licensed testing laboratory approved by the owner, but paid for by the 
contractor.  Submit mix designs on each class of concrete for review. 

2. If previously used mixes are submitted, all materials shall be from the same sources and 
with the same brand names as the previously utilized mix. 

3. If trial batches are used, the mix design shall be prepared by an independent testing 
laboratory and shall achieve an average compressive strength 1200 psi higher than the 
specified strength.  This over-design shall be increased to 1.10f’c+700 psi when concrete 
strengths greater than 5000 psi are used. 

4. The proposed mix designs shall be accompanied by complete standard deviation analysis 
or trial mixture test data. 

B. Submit each proposed mix to the Architect and Structural Engineer for review at least 5 days prior 
to the pre-concrete conference. Do not begin concrete production until Architect and Engineer of 
Record has reviewed and approved mixes. 

1. Submit Test reports for any pozzolans or slags indicating compliance with ASTM C 618, 
ASTM C 989, or ASTM C1866 respectively. 

2. Provide cut sheets clearly indicating the percentages of pozzolans or slags used in the mix 
design as replacement for Portland cement.  Or, if cut sheets are not available, obtain a 
written affidavit from the manufacturer stating the percentage. 

3. Test reports for recycled aggregate indicating compliance with ASTM C 33.  Provide cut 
sheets clearly indicating the percentage of aggregates used that are recycled.  Or, if cut 
sheets are not available, obtain a written affidavit from the manufacturer stating the 
recycled content percentage and source or sources of the material. 

4. Provide cut sheets clearly indicating the percentage of sub-base and filler aggregate 
materials that are recycled.  Or, if cut sheets are not available, obtain a written affidavit 
from the manufacturer stating the recycled content percentage and source or sources of 
the material. 

C. Design mixes to provide concrete with strength as indicated on drawings and schedules. 

D. Adjustment to Concrete Mixes: Mix design adjustments may be requested by Contractor when 
characteristics of materials, job conditions, weather, test results, or other circumstances warrant; 
at no additional cost to Owner and as accepted by Architect and Engineer of Record.  Laboratory 
test data for revised mix design and strength results must be submitted to and accepted by 
Architect and Engineer of Record before using in work. 

E. Admixtures: 
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1. Use water-reducing admixture or high range water-reducing admixture (superplasticizer) 
in all concrete as required for placement and workability. 

2. Use non-corrosive, non-chloride accelerating admixture in concrete slabs placed at 

ambient temperatures below 50οF (10οC). 
3. Use high-range water-reducing admixture in pumped concrete, architectural concrete, 

parking structure slabs, fiber concrete, concrete required to be watertight, concrete with 
ultimate strength of 5,000 psi or more, and concrete with water/cement ratios below 0.50. 

 
4. Use air-entraining admixture in exterior exposed concrete, unless otherwise indicated.  

Exposure category for exterior concrete is F1.   Add air-entraining admixture at 
manufacturer's prescribed rate to result in concrete at point of placement having total air 
content with a tolerance of plus-or-minus 1-1/2 percent within following limits: 

a. Concrete structures and slabs exposed to freezing and thawing or deicer chemicals. 
1) 1-1/2” maximum aggregate: 4.5 percent (exposure class F1, moderate 

exposure); 5.5 percent (exposure class F2 and F3, severe exposure) 
2) 1” maximum aggregate: 4.5 percent (exposure class F1, moderate exposure); 

6 percent (exposure class F2 and F3, severe exposure) 
3) ¾” maximum aggregate: 5 percent (exposure class F1, moderate exposure); 

6 percent (exposure class F2 and F3, severe exposure) 
4) ½” maximum aggregate: 5.5 percent (exposure class F1, moderate 

exposure); 7 percent (exposure class F2 and F3, severe exposure) 
5) 3/8” maximum aggregate: 6 percent (exposure class F1, moderate exposure); 

7.5 percent (exposure class F2 and F3, severe exposure) 

b. Other Concrete:  (not exposed to freezing, thawing, or hydraulic pressure): 2 percent 
to 4 percent air. 

c. Interior concrete to receive hard troweling shall not be air entrained unless 
specifically approved by the Engineer. 

5. Use admixtures for water-reducing and set-control in strict compliance with manufacturer's 
directions. 

F. Water-Cement Ratio: Provide concrete for following conditions with maximum water-cement 
(W/C) ratios as follows: 

1. Concrete for architecturally exposed structural elements or architecturally exposed 
surfaces: W/C 0.40. 

2. All other concrete: no maximum W/C ratio. 
3. Refer to the concrete mix design table in the structural drawings for other W/C ratio 

requirements based on exposure class, element type, etc. 
4. Refer to the requirements for concrete by exposure class in ACI 318 for balance of info 

related to maximum W/C ratios, minimum f’c values, and additional requirements. 

G. Slump Limits: Proportion and design mixes to result in concrete slump at point of placement as 
follows: 

1. Ramp slabs and sloping surfaces: Not more than 3". 
2. Reinforced foundation systems, including mud slabs below hydrostatic slabs: Not less than 

1" and not more than 3". 
3. Concrete containing HRWR admixture (superplasticizer): Not more than 9" unless 

otherwise approved by the architect.   
4. Other Concrete: Not less than 1" or more than 4". 
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H. Chloride Ion Level: Chloride ion content shall be tested by the laboratory making the trial mixes.  
The total chloride ion content of the mix including all constituents shall not exceed the limitations 
set forth in Table 19.3.2.1 of ACI 318. 

2.8 CONCRETE MIXING 

A. Ready-Mix Concrete: Comply with requirements of ASTM C 94, and as herein specified. 

B. Provide batch ticket for each batch discharged and used in work, indicating project identification 
name and number, date, mix type, mix time, quantity, and amount of water introduced.  

C. During hot weather, or under conditions contributing to rapid setting of concrete, a shorter mixing 

time than specified in ASTM C 94 may be required.  When air temperature is between 85οF (30οC) 

and 90οF (32οC), reduce maximum mixing and delivery time from 1-1/2 hours to 75 minutes, and 

when air temperature is above 90οF (32οC), reduce maximum mixing and delivery time to 60 
minutes. 

D. No water shall be added after mixing to concrete containing HRWR (Superplasticizer).  If loss of 
slump occurs, the concrete treated with HRWR may be redosed as long as a "flash set" has not 
occurred.  Redosage procedures must be discussed and approved by the Engineer of Record 
and the manufacturer. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Coordinate the installation of joint materials and vapor retarders with placement of forms and 
reinforcing steel. 

3.2 INSPECTION 

A. Examine all work prepared by others to receive work of this section and report any defects 
affecting installation to the Contractor for correction.  Commencement of work will be construed 
as complete acceptance of preparatory work by others. 

3.3 CONCRETE 

A. Concrete shall develop the minimum compressive strengths shown on drawings at 28 days when 
sampled and tested in accordance with ASTM C 31 and C 39 with the maximum slump in 
accordance with the approved mix design. 

B. Concrete shall be in accordance with the requirements and specifications of "Building Code 
Requirements for Structural Concrete" as modified by the building code noted above. 

C. Fly Ash Concrete & Slag Concrete: Concrete mixes containing high volumes of fly ash or Slag 
have slower set times and may take up to 56 days to reach full strength.  The Engineer of Record, 
agency responsible for concrete mix design, the architect and the concrete subcontractor must 
coordinate to ensure that the form stripping schedule is consistent with the ability of the structure 
to support itself and all imposed construction loads.  
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3.4 FORMS 

A. Design formwork to maximize its reusability, reduce resources devoted to formwork construction 
and minimize waste generated.  Where appropriate choose alternative formwork systems (refer 
to sections listed above). 

B. Design, erect, support, brace and maintain formwork to support vertical and lateral, static, and 
dynamic loads that might be applied until such loads can be supported by concrete structure.  
Construct formwork so concrete members and structures are of correct size, shapes, alignment, 
elevation and position.  Maintain formwork construction tolerances complying with ACI 347.  
Provide Class A tolerances for concrete exposed to view.  Provide Class C tolerances for other 
concrete surfaces. 

C. Design formwork to be readily removable without impact, shocks or damage to cast-in-place 
concrete surfaces and adjacent materials. 

D. Construct forms to size shapes, lines and dimensions shown, and to obtain accurate alignment, 
location, grades, level and plumb work in finished structures.  Provide for openings, offsets, 
sinkages, keyways, recesses, moldings, rustications, reglets, chamfers, blocking, screeds, 
bulkheads, anchorages and inserts, and other features required in work.  Use selected materials 
to obtain required finishes.  Solidly butt joints and provide back- up at joints to prevent leakage of 
cement paste. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide 
crush plates or wrecking plates where stripping may damage cast concrete surfaces.  Provide top 
forms for inclined surfaces where slope is too steep to place concrete with bottom forms only.  
Kerf wood inserts for forming keyways, recesses, and the like, to prevent swelling and for easy 
removal.  

F. Provide temporary openings where interior area of formwork is inaccessible for cleanout, for 
inspection before concrete placement, and for placement of concrete.  Securely brace temporary 
openings and set tightly to forms to prevent loss of concrete mortar.  Locate temporary openings 
on forms at inconspicuous locations. 

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

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

I. Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive concrete.  
Remove chips, wood, sawdust, dirt or other debris just before concrete is placed.  Retightening 
forms and bracing after concrete placement is required to eliminate mortar leaks and maintain 
proper alignment. 

3.5 VAPOR BARRIER INSTALLATION 

A. Examine the condition of porous fill and remedy any unsatisfactory portions prior to installing 
vapor barriers. 

B. Sub-base material to be per above sections. 
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C. Following leveling and tamping of sub-base for slabs on grade, place vapor barrier sheeting with 
longest dimension parallel with direction of pour. 

D. Lap joints 6" and seal with appropriate tape. 

E. After placement of moisture barrier, cover with granular material and compact to depth as shown 
on drawings. 

F. Avoid cutting or puncturing vapor barrier during reinforcement placement and concreting 
operations. 

3.6 PLACING REINFORCEMENT 

A. Comply with Concrete Reinforcing Steel Institute's recommended practice for "Placing 
Reinforcing Bars", for details and methods of reinforcement placement and supports, and as 
herein specified. 

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

C. Accurately position, support and secure reinforcement against displacement by formwork, 
construction, or concrete placement operations.  Locate and support reinforcing by metal chairs, 
runners, bolsters, spacers, and hangers, as required.  

D. Place reinforcement to obtain at least minimum coverage's for concrete protection.  Arrange, 
space and securely tie bars and bar supports to hold reinforcement in position during concrete 
placement operations.  Set wire ties so ends are directed into concrete, not toward exposed 
concrete surfaces. 

E. Splices: Lap splices as indicated on Drawings. 

1. Bars indicated to be continuous, and all vertical bars shall be lapped not less than values 
indicated in the contract documents. 

2. Stagger splices in accordance with ACI 318/ACI 318M 
3. Mechanical Splice Couplers: Install in accordance with manufacturer's instructions. 
4. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on Drawings. 

F. Install welded-wire reinforcement in longest practicable lengths. 

1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard 
Practice." 

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches (50 mm) 
for plain wire and 8 inches (200 mm) for deformed wire. 

3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction. 
4. Lace overlaps with wire. 

G. Micro-Fibers: All concrete where indicated on the drawings shall contain the specified micro-
fibers.  Length shall be per the manufacturer’s specification.  The dosage rate shall be 1.0 – 1.6 
lbs per cubic yard per the manufacturer’s specification.  Submit proposed dosage rate to Engineer 
of Record for review prior to concrete placement. 

H. Macro-Fibers: All concrete where indicated on the drawings shall contain the specified macro-
fibers.  Length shall be per the manufacturer’s specification.  The dosage rate shall be 3.0 – 5.0 
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lbs per cubic yard per the manufacturer’s specification.  Submit proposed dosage rate to Engineer 
of Record for review prior to concrete placement. 

I. Epoxy-coated reinforcing bars supported from formwork shall rest on coated wire bar supports.  
Reinforcing bars used as support bars shall be epoxy-coated. In walls having epoxy-coated 
reinforcing bars, spreader bars where specified by the Architect or Engineer of Record, shall be 
epoxy-coated.  Proprietary combination bar clips and spreaders used in walls with epoxy-coated 
reinforcing bars shall be made of corrosion-resistant material. 

J. Epoxy-coated reinforcing bars shall be fastened with nylon- , epoxy- , or plastic-coated tie wire, 
or other acceptable materials. 

K. Repair of damaged epoxy-coating:  When required, damaged epoxy-coating shall be repaired 
with patching material conforming to ASTM A775.  Repair shall be done in accordance with the 
patching material manufacturer’s recommendations.   

L. Unless permitted by the Engineer of Record, epoxy-coated reinforcing bars shall not be cut in the 
field.  When epoxy-coated reinforcing bars are cut in the field, the ends of the bars shall be coated 
with the same material used for repair of coating damage. 

3.7 JOINTS 

A. Construction Joints:  

1. Construct joints true to line with faces perpendicular to surface plane of concrete. 
2. Install so strength and appearance of concrete are not impaired, at locations indicated or 

as approved by Architect. 
3. Place joints perpendicular to main reinforcement. Continue reinforcement across 

construction joints, except as otherwise indicated.   
4. Provide keyways at least 1-1/2" deep in construction joints in walls, slabs and between 

walls and footings; accepted bulkheads designed for this purpose may be used for slabs. 
5. Locate joints for beams, slabs, joists, and girders in the middle third of spans. 

a. Offset joints in girders a minimum distance of twice the beam width from a beam-
girder intersection. 

6. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 
girders and at the top of footings or floor slabs. 

7. Locate joints beside piers integral with walls, near corners, and in concealed locations 
where possible. 

B. Waterstops:  Provide waterstops in construction joints as indicated.  Install waterstops to form 
continuous diaphragm in each joint.  Make provisions to support and protect exposed waterstops 
during progress of work.  Fabricate field joints in waterstops in accordance with manufacturer's 
printed instructions, using manufacturer's specified welding irons. 

C. Isolation Joints in Slabs-on-Ground: Construct isolation joints in slabs-on-ground at points of 
contact between slabs-on-ground and vertical surfaces, such as column pedestals and elsewhere 
as indicated. 

1. Joint filler and sealant materials are specified in the section for “Related Materials” 
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D. Contraction (Control) Joints in Slabs-on-Ground: Maximum joint spacing shall be 36 times the 
slab thickness unless otherwise noted on the drawings.  The dry cut saw shall be used 
immediately after final finishing and to a depth of 1-1/2".  A conventional saw shall be used as 
soon as possible without dislodging aggregate and to a depth of 1/4 slab thickness. 

1. Joint sealant material is specified in the section for “Related Materials”. 

3.8 INSTALLATION TOLERANCES 

A. Comply with ACI 117/ACI 117M. 

3.9 INSTALLATION OF EMBEDDED ITEMS 

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

B. Edge Forms and Screed Strips for Slabs: Set edge forms or bulkheads and intermediate screed 
strips for slabs to obtain required elevations and contours in finished slab surface. Provide and 
secure units sufficiently strong to support types of screed strips by use of strike-off templates or 
accepted compacting type screeds.  

C. Embedded Plates at Foundation Walls: Install plate at top of forms so that exterior face of steel 
plate is level and plumb.  Use construction documents for locations, sizes and elevations. 

3.10 PREPARATION OF FORM SURFACES 

A. Clean re-used forms of concrete matrix residue, repair and patch as required to return forms to 
acceptable surface condition. 

B. If form-release compound is required, coat contact surfaces of forms with a form-coating 
compound before reinforcement is placed.  

C. Thin form-coating compounds only with thinning agent of type, and amount, and under conditions 
of form-coating compound manufacturer's directions.  Do not allow excess form-coating material 
to accumulate in forms or to come into contact with in- place concrete surfaces against which 
fresh concrete will be placed.  Apply in compliance with manufacturer's instructions. 

D. Coat steel forms with a non-staining, rust-preventative form oil or otherwise protect against 
rusting.  Rust-stained steel formwork is not acceptable. 

3.11 CONCRETE PLACEMENT 

A. Ready-mix concrete shall comply with the requirements of ASTM C 94 and ACI 304.  All plant and 
transporting equipment shall comply with the concrete plant standards and truck mixer and 
agitator standards of the National Ready Mix Concrete Association.   

B. Cold weather mixing procedures shall be submitted to the architect for approval. 
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C. Placement of structural concrete with a least dimension greater than or equal to 4 feet shall be 
considered “mass concrete” per ACI definition.  Contractor shall adhere to mass concrete 
procedures and recommendations of ACI 301 and ACI 211.   

D. Notify Architect and Owner’s Inspector at least 36 hours (1 1/2 regular working days) before each 
pour so that forms and reinforcing may be examined.  Do not place concrete until inspection has 
been made or waived. 

E. Preplacement Inspection: Before placing concrete, inspect and complete formwork installation, 
reinforcing steel, and items to be embedded or cast-in.  Notify other crafts to permit installation of 
their work; cooperate with other trades in setting such work.  Moisten wood forms immediately 
before placing concrete where form coatings are not used. 

1. Apply temporary protective covering to lower 2' of finished walls adjacent to poured floor 
slabs and similar conditions, and guard against spattering during placement. 

F. General:  Comply with ACI 304 “Recommended Practice for Measuring, Mixing, Transporting, and 
Placing Concrete,” and as herein specified. 

1. Deposit concrete continuously or in layers of such thickness that no concrete will be placed 
on concrete which has hardened sufficiently to cause the formation of seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as herein 
specified.  Deposit concrete as nearly as practicable to its final location to avoid 
segregation. 

G. Placing Concrete in Forms: Deposit concrete in forms in horizontal layers not deeper than 18" 
and in a manner to avoid inclined construction joints.  Where placement consists of several layers, 
place each layer while preceding layer is still plastic to avoid cold joints.  Use internal vibrators 
penetrating both the top and preceding layers. 

H. Consolidate placed concrete by mechanical vibrating equipment supplemented by hand-spading, 
rodding or tamping. Use equipment and procedures for consolidation of concrete in accordance 
with ACI recommended practices. 

I. Use and type of vibrators shall conform to ACI 309 “Recommended Practice for Consolidation of 
Concrete.”  Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 
vertically at uniformly spaced locations not farther than visible effectiveness of machine.  Place 
vibrators to rapidly penetrate placed layer and at least 6" into preceding layer.  Do not insert 
vibrators into lower layers of concrete that have begun to set.  At each insertion limit duration of 
vibration to time necessary to consolidate concrete and complete embedment of reinforcement 
and other embedded items without causing segregation of mix. 

J. Placing Concrete Slabs:  

1. Deposit and consolidate concrete slabs in a continuous operation, within limits of 
construction joints, until the placing of a panel or section is completed. 

2. Per ACI 318, beams, girders, or slabs supported by columns or walls shall not be cast or 
erected until concrete in the vertical support members is no longer plastic. 

K. Consolidate concrete during placing operations so that concrete is thoroughly worked around 
reinforcement and other embedded items and into corners. 

L. Slabs: Bring slab surfaces to correct level with straightedge and strikeoff.  Use highway 
straightedge, bull floats or darbies to smooth surface free of humps or hollows.  Do not disturb 
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slab surfaces prior to beginning finishing operations.  See also "MONOLITHIC SLAB FINISHES" 
below. 

M. Maintain reinforcing in proper position during concrete placement operations. 

N. Cold Weather Placing: Protect concrete work from physical damage or reduced strength which 
could be caused by frost, freezing actions, or low temperatures, in compliance with ACI 306 and 
as herein specified.  

1. When air temperature has fallen to or is expected to fall below 40οF (4οC), uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature of not less 

than 50οF (10οC), and not more than 80οF (27οC) at point of placement. 
2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on 

frozen subgrade or on subgrade containing frozen materials. 
3. Use only a non-corrosive, non-chloride accelerator.  Calcium chloride, thiocyanates or 

admixtures containing more than 0.05% chloride ions are NOT permitted. 
4. Care must be taken to store water-based curing and sealing compounds where they will 

not freeze.  In most cases, they cannot be reconstituted after thawing. 

O. Hot Weather Placing: When hot weather conditions exist that would seriously impair quality and 
strength of concrete, place concrete in compliance with ACI 305 and as herein specified. 

1. Cool ingredients before mixing to maintain concrete temperature at time of placement 

below 90οF (32οC).  Mixing water may be chilled, or chopped ice may be used to control 
temperature provided water equivalent of ice is calculated to total amount of mixing water.  
Use of liquid nitrogen to cool concrete is Contractor's option. 

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

3. Fog spray forms, reinforcing steel and subgrade just before concrete is placed. 

3.12 FINISH OF FORMED SURFACES 

A. Concrete mixes containing pozzolans or slags do not set at the same rate or with the same bleed 
water characteristic as plain Portland cement.  Therefore attention must be directed to the proper 
procedures.  Refer to ACI 232.2R and ACI 301. 

B. Rough Form Finish: For formed concrete surface not exposed-to- view in the finish work or by 
other construction, unless otherwise indicated.  This is the concrete surface having texture 
imparted by form facing material used, with tie holes and defective areas repaired and patched 
and fins and other projections exceeding 1/4" in height rubbed down or chipped off. 

C. Smooth Form Finish: For formed concrete surfaces exposed-to-view, or that are to be covered 
with a coating material applied directly to concrete, or a covering material applied directly to 
concrete, such as waterproofing, damp-proofing, painting or other similar system.  This is as-cast 
concrete surface obtained with selected form facing material, arranged orderly and symmetrically 
with a minimum of seams.  Repair and patch defective areas with fins or other projections 
completely removed and smoothed.  Follow all requirements in ACI 301, Chapter 10 for smooth 
form finish.  Surface preparation for surfaces receiving waterproofing must be approved by the 
waterproofing manufacturer prior to construction. 

3.13 FLOOR FLATNESS/LEVELNESS TOLERANCES 
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A. FF defines the maximum floor curvature allowed over 24 in. Computed on the basis of successive 
12 in. (300 mm) elevation differentials, FF is commonly referred to as the "Flatness F-Number". 

B. FL defines the relative conformity of the floor surface to a horizontal plane as measured over a 
10 ft. (3.05 m) distance commonly referred to as the "Levelness F-Number". 

C. All floors shall be measured within 72 hours of being poured and in accordance with ASTM E 
1155 "Standard Test Method for Determining Floor Flatness and Levelness Using the "F Number" 
System (Inch-Pound Units). 

D. All slabs shall achieve the specified overall tolerance.  The minimum local tolerance (1/2 bay or 
as designated by the architect) shall be 2/3 of the specified tolerances. 

3.14 MONOLITHIC SLAB FINISHES 

A. Float Finish: Apply float finish to slabs at crawl spaces, unless otherwise noted. After screeding, 
consolidating, and leveling concrete slabs, do not work surface until ready for floating.  Begin 
floating when surface water has disappeared or when concrete has stiffened sufficiently to permit 
operation of power-driven floats, or both.  Consolidate surface with power-driven floats, or by 
hand-floating if area is small or inaccessible to power units.  Cut down high spots and fill low 
spots.  Uniformly slope surfaces to drains.  Immediately after leveling, refloat surface to a uniform, 
smooth, granular texture.  Surface shall achieve an FF 20 - FL 17 tolerance. 

B. Trowel Finish: Apply trowel finish to monolithic slab surfaces to be exposed-to-view, and slab 
surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile, paint, or other thin film 
finish coating system, unless otherwise noted. After floating, begin first trowel finish operation 
using a power-driven trowel.  Begin final troweling when surface produces a ringing sound as 
trowel is moved over surface.  Consolidate concrete surface by final hand-troweling operation, 
free of trowel marks, uniform in texture and appearance and with a surface leveled to an FF 25/ 
FL 20 tolerance (FL17 for elevated slabs).  Grind smooth surface defects, which would telegraph 
through applied floor covering system. 

C. Trowel and Fine Broom Finish: Where ceramic or quarry tile is to be installed with thin-set mortar, 
and slab surfaces which are to be covered with membrane or elastic waterproofing, or sand-bed 
terrazzo, and as otherwise indicated, apply single trowel finish as specified, then immediately 
follow with slightly scarifying surface by fine brooming. Surface preparation for surfaces receiving 
waterproofing must be approved by the waterproofing manufacturer prior to construction 

D. Sealers, Hardeners and Liquid Densifiers: Apply a coat of the specified compound to all 
EXPOSED interior concrete floors where indicated on the drawings.  This surface must be 
continuously moist cured by a method satisfactory to the Architect.  Apply and mechanically scrub 
compound into the floor in strict accordance with the manufacturer's printed instructions.  

3.15 CONCRETE CURING AND PROTECTION 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

1. Start initial curing as soon as free water has disappeared from concrete surface after 
placing and finishing.  Weather permitting, keep continuously moist for not less than 7 days. 
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2. Begin final curing procedures immediately following initial curing and before concrete has 
dried.  Continue final curing for at least 7 days in accordance with ACI 301 procedures.  
Avoid rapid drying at end of final curing period. 

3. In order to avoid plastic or drying shrinkage cracks during warm, dry or windy weather, ACI 
302 and ACI 308 shall be followed using wind breaks and sun shades when recommended.   

4. Care must be taken to store water based curing and sealing compounds where they will 
not freeze.  In most cases, they cannot be reconstituted after thawing. 

B. Curing Methods: Perform curing of concrete by moisture curing, moisture-retaining cover curing, 
curing and sealing compound, and by combinations thereof, as herein specified. 

1. Provide moisture curing by following methods. 

a. Keep concrete surface continuously wet by covering with water. 
b. Continuous water-fog spray. 
c. Covering concrete surface with specified absorptive cover, thoroughly saturating 

cover with water and keeping continuously wet. Place absorptive cover to provide 
coverage of concrete surfaces and edges, with 4" lap over adjacent absorptive 
covers. 

2. Provide moisture-retaining cover curing as follows: 

a. Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in 
widest practicable width with sides and ends lapped at least 3" and sealed by 
waterproof tape or adhesive.  Immediately repair any holes or tears during curing 
period using cover material and waterproof tape. 

3. Provide curing and sealing compound to exposed interior slabs not receiving additional 
flooring.  A clear curing and sealing compound shall be used on exterior slabs, sidewalks 
and curbs not receiving a penetrating sealer. 

4. Use the specified curing compound on surfaces to be covered with finish or coating 
material applied directly to concrete, such as liquid densifier/sealer, waterproofing, 
dampproofing, membrane roofing, flooring, painting, and other coatings and finish 
materials.  Apply compound in accordance with manufacturer’s direction. 

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

D. Curing Unformed Surfaces: Cure unformed surfaces, such as slabs, floor topping, and other flat 
surfaces by application of the specified curing compound or a continuous moist curing method 
approved by the architect. 

E. Certify that all curing compounds, sealers and hardeners are compatible with all adhesive 
products intended for attaching co-lateral floor material.  In conformance with ASTM F710, 
coordination with flooring manufacturer is required to insure concrete coatings will not obstruct 
the bond between the concrete and the adhesive.  In addition, insure coatings and adhesives are 
“benignly compatible” -- in other words, do not combine substances whose constituents are 
reactive. 

F. Sealer and Dustproofer: Apply a second coat of the specified curing and sealing compound to 
exposed interior slabs not subjected to vehicular traffic, noted on the drawings.  These slabs must 
have received an initial coat of the curing and sealing compound. 
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3.16 SHORES AND SUPPORTS 

A. Comply with ACI 347 for shoring and reshoring in multistory construction, and as herein specified.   

B. Extend shoring from ground to roof for structures 4 stories or less, unless otherwise permitted. 

C. Extend shoring generally at least 4 floors under floor or roof being placed for structures over 5 
stories.  Shore floor directly under floor or roof being placed, so that loads from construction above 
will transfer directly to these shores. Space shoring in stories below this levels in such a manner 
that no floor or member will be excessively loaded or will induce tensile stress in concrete 
members where no reinforcing steel is provided.  Extend shores beyond minimums to ensure 
proper distribution of loads throughout structure.  Contractor shall provide the services of a 
registered Professional Engineer to design the shoring, and determine timing of removal. 

D. Remove shores and reshore in a planned sequence to avoid damage to partially cured concrete.  
Locate and provide adequate reshoring to safely support work without excessive stress or 
deflection. 

E. Keep reshores in place a minimum of 15 days after placing upper tier, and longer if required, until 
concrete has attained its required 28-day strength and heavy loads due to construction operations 
have been removed. 

3.17 REMOVAL OF FORMS 

A. Formwork not supporting weight of concrete, such as sides of beams, walls, columns, and similar 

parts of the work, may be removed after cumulatively curing at not less than 50οF (10οC) for 12 
hours after placing concrete, provided concrete is sufficiently hard to not be damaged by form 
removal operations, and provided curing and protection operations are maintained. 

B. For formwork supporting weight of concrete, such as beam soffits, joints, slabs and other 
structural elements, comply with ACI 347 recommendations for various element types. Determine 
compressive strength of in-place concrete by testing field-cured specimens representative of 
concrete location or members. 

C. Form facing material may be removed 4 days after placement, only if shores and other vertical 
supports have been arranged to permit removal of form facing material without loosening or 
disturbing shores and supports. 

3.18 RE-USE OF FORMS 

A. Clean and repair surfaces of forms to be re-used in work.  Split, frayed, delaminated or otherwise 
damaged form facing material will not be acceptable for exposed surfaces.  Apply new form 
coating compound as specified for new formwork. 

B. When forms are intended for successive concrete placement, thoroughly clean surfaces, remove 
fins and laitance, and tighten forms to close joints.  Align and secure joint to avoid offsets.  Do not 
use "patched" forms for exposed concrete surfaces, except as acceptable to Architect. 

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

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green 
and steel-troweling surfaces to a hard, dense finish with corners, intersections and terminations 
slightly rounded. 

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

D. Grout base plates and foundations as indicated using specified free-flowing non-shrink grout.  Use 
non-metallic grout for exposed conditions, unless otherwise indicated. 

E. Where high fluidity and/or increased placing time is required use the specified high flow grout.  
This grout shall be used for all base plates larger than 10 square feet. 

F. Steel Pan Stairs: Provide concrete fill for steel pan stair treads and landings and associated items.  
Cast-in safety inserts and accessories as shown on drawings.  Screeds, tamp, and finish concrete 
surfaces as scheduled. 

G. Reinforced Masonry: Provide concrete grout for reinforced masonry lintels and bond beams 
where indicated on drawings and as scheduled.  Maintain accurate location of reinforcing steel 
during concrete placement. 

3.20 CONCRETE SURFACE REPAIRS 

A. Prior to all repairs, an as-built condition sketch and method of repair must be submitted to the 
Architect and Engineer of Record for review and approval. 

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

C. Cut out honeycomb, rock pockets, voids over 1/4" in any dimension, and holes left by tie rods and 
bolts, down to solid concrete but, in no case to a depth of less than 1".  Make edges of cuts 
perpendicular to the concrete surface.  Thoroughly clean, dampen with water, and brush-coat the 
area to be patched with a bonding grout containing the specified bonding admixture.  Place 
patching mortar after while bonding grout is still tacky. 

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

E. Repair of Formed Surfaces: Remove and replace concrete having defective surfaces if defects 
cannot be repaired to satisfaction of Architect.  Surface defects, as such, include color and texture 
irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets; fins and other projections on 
surface; and stains and other discoloration's that cannot be removed by cleaning.  Flush out form 
tie holes, fill with dry pack mortar, or pre-cast cement cone plugs secured in place with bonding 
agent. 
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F. Repair concealed formed surfaces, where possible, that contain defects that affect the durability 
of concrete.  If defects cannot be repaired, remove and replace concrete. 

G. Repair of Unformed Surfaces: Test unformed surfaces, such as monolithic slabs, for smoothness 
and verify surface plane to tolerances specified for each surface and finish.  Correct low and high 
areas as herein specified.  Test unformed surfaces sloped to drain for tureens of slope, in addition 
to smoothness, using a template having required slope. 

H. Repair finished unformed surfaces that contain defects, which affect durability of concrete.  
Surface defects, as such, include crazing, cracks in excess of 0.01" wide or which penetrate to 
reinforcement or completely through non-reinforced sections regardless of width, spalling, pop-
outs, honeycomb, rock pockets, and other objectionable conditions. 

I. Correct high areas in unformed surfaces by grinding, after concrete has cured at least 14 days, 
except at hydrostatic slabs. 

J. Correct low areas in unformed surfaces during or immediately after completion of surface finishing 
operations by cutting out low areas and replacing with fresh concrete.  Finish repaired areas to 
blend into adjacent concrete.  The specified underlayment compound or repair toping may be 
used when acceptable to Architect. 

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

L. Repair isolated random cracks and single holes not over 1" in diameter by dry-pack method.  
Groove top of cracks and cutout holes to sound concrete and clean of dust, dirt and loose 
particles.  Dampen cleaned concrete surfaces and apply bonding compound.  Mix dry-pack, 
consisting of one part Portland cement to 2-1/2 parts fine aggregate passing a No.  16 mesh 
sieve, using only enough water as required for handling and placing. Place dry-pack after bonding 
compound has dried.  Compact dry-pack mixture in place and finish to match adjacent concrete.  
Keep patched area continuously moist for not less than 72 hours. 

M. Structural Repair: All structural repairs shall be made with prior approval of the Engineer of Record 
as to method and procedure, using the specified polymer repair mortar and/or specified epoxy 
adhesive.  Where epoxy injection procedures must be used, an approved low viscosity epoxy 
made by the manufacturers previously specified shall be used.  In addition, all cracks shall be 
filled with the specified crack sealer or other method as approved by the Engineer of Record.  All 
garage slabs shall be repaired prior to the slab being treated with the specified penetrating anti-
spalling sealer. 

N. Underlayment Application: Leveling of floors for subsequent finishes may be achieved by use of 
specified underlayment material.  Underlayment application shall achieve the tolerances specified 
in "MONOLITHIC SLAB FINISHES" above.  

O. Specified Polymer Horizontal Repair Mortar: All exposed floors shall be leveled, where required, 
with the specified self-leveling repair topping. 

P. Repair Methods not specified above may be used, subject to acceptance of Architect. 
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3.21 FOUNDATION WALLS 

A. The contractor shall form and leave openings in walls as shown on drawings and approved shop 
drawings for work of other contractors.  These openings shall be temporarily closed and when so 
directed, the contractor shall point up in solid and neat manner with waterproofed cement. 

3.22 WORK IN CONNECTION WITH OTHER TRADES AND CONTRACTS 

A. Sleeves, pockets, openings, etc., shall be set in the concrete walls and arches as required for the 
mechanical trades as shown on approved shop drawings; these shall be encased or built into the 
concrete work and shall be properly placed and secured in position in the forms before concrete 
is placed. 

B. Provide all chases, pipe slots, etc., required for the mechanical trades (see mechanical drawings), 
constructed as shown on the approved shop drawings. 

C. Leave temporary access panels where required to install mechanical equipment as required by 
trade affected.  Panels shall be formed with construction joints as specified.  Details for such 
panels shall be submitted to Architect for approval. 

D. Coordinate all penetrations, cutting, and patching with waterproofing contractor. 

3.23 CUTTING AND PATCHING 

A. Contractor for concrete work shall be responsible for all cutting, removing and patching work 
where concrete surfaces are not installed within the limits shown on the drawings or specified 
herein.  All such work shall meet with the approval of the Architect or Engineer of Record. 

B. Where cutting and patching is required to accommodate the work of other subcontractors, such 
cutting shall be done at the expense of said subcontractors but shall be performed by the 
contractor for concrete work. 

C. The location and extent of cutting in completed concrete work and the patching thereof shall meet 
with the approval of the Architect or Engineer of Record. 

3.24 QUALITY CONTROL TESTING DURING CONSTRUCTION 

A. The Owner will employ a testing laboratory to perform tests and to submit test reports. 

B. Provide special inspections per the applicable Building Code and the requirements of all 
applicable ACI standards. 

C. At locations previously indicated in this specification and on the contract drawings, verify the use 
of non-magnetic materials.  No magnetic materials are permitted in locations where prohibited by 
this specification or the contract drawings. 

D. Sampling and testing for quality control during placement of concrete may include the following, 
as directed by Architect. 

1. Sampling Fresh Concrete:  ASTM C 172, except modified for slump to comply with ASTM 
C 94. 
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2. Slump: ASTM C 143; one test at point of discharge for each truck; additional tests when 
concrete consistency seems to have changed.  

3. Air Content: ASTM C 173, volumetric method for lightweight or normal weight concrete; 
ASTM C 231 pressure method for normal weight concrete; one for each truck of air-
entrained concrete.  

4. Concrete Temperature: Test hourly when air temperature is 40οF (4οC) and below, and 

when 80οF (27οC) and above; and each time a set of compression test specimens made. 
5. Compression Test Specimen: ASTM C 31; one set of 5 standard cylinders for each 

compressive strength test, unless otherwise directed.  Mold and store cylinders for 
laboratory cured test specimens except when field-cure test specimens are required. 

6. Compressive Strength Tests: ASTM C 39; one set for each day's pour exceeding 25 cu. 
yds. plus additional sets for each 50 cu. yds. over and above the first 25 cu. yds. of each 
concrete class placed in any one day; one specimens tested at 7 days, three specimens 
tested at 28 days, and one specimens retained in reserve for later testing if required. 

a. When frequency of testing will provide less than 5 strength tests for a given class of 
concrete, conduct testing from at least 5 randomly selected batches or from each 
batch if fewer than 5 are used. 

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

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

7. Water Cementitious Ratio Test:  Check water content of concrete in accordance with 
AASHTO T 318 “Standard Method of Test for Water Content of Freshly Mixed Concrete 
Using Microwave Oven Drying”. Frequency of this test shall be the same as that of 
compressive strength tests, noted above. 

8. Floor Preparation to Receive Resilient Flooring: For any concrete that receives resilient 
flooring, test concrete in accordance with ASTM F 710 prior to acceptance by owner. 

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

a. Non Compliance:  All test reports indicating non-compliance shall be faxed 
immediately to all parties on the test report distribution list and the hard copies 
submitted on different colored paper. 

b. Nondestructive Testing:  Windsor probes, sonoscope, or other non-destructive 
device may be permitted but shall not be used as the sole basis for acceptance or 
rejection. 

10. Additional Tests:  The testing service will make additional tests of in-place concrete when 
test results indicate specified concrete strengths and other characteristics have not been 
attained in the structure, as directed by Architect.  Testing service may conduct tests to 
determine adequacy of concrete by cored cylinders complying with ASTM C 42, or by other 
methods as directed.  Contractor shall pay for such tests when unacceptable concrete is 
verified. 
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A. Separate and recycle waste materials to the maximum extent feasible. 

3.25 WASTE MANAGEMENT  

B. Collect cut off steel and discarded reinforcement steel and place in area for recycling. 

C. Place materials defined as hazardous or toxic waste in designated containers. 

D. Use trigger operated spray nozzles for water hoses and closed loop system to reduce water 
consumption. 

E. Reusable forms should be cleaned immediately after removal and non-reusable forms recycled 
to the maximum extent economically feasible.  

F. Incorporate crushed concrete or masonry materials in sub-base to the maximum extent feasible 
in accordance with sub-base specifications. 

G. Before concrete pours, designate location or uses for excess concrete.  Options include: 

1. Additional paving 
2. Post footing anchorage 
3. Landscaping -- site concrete features 
4. Flowable fill 

H. To avoid contamination of the local landscape, before concrete pours, designate a location for 
cleaning out concrete trucks where run-off can be contained, reused or incorporated.  Options 
include: 

1. Company owned site for that purpose 
2. On-site area to be paved later in project 

END OF SECTION 033000 
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SECTION 051200 
STRUCTURAL STEEL FRAMING 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes but is not limited to the following as shown on the drawings and as specified 
herein: 

1. Furnish and deliver for installation by others, anchor bolts, bearing plates and loose lintels 
with complete instructions and templates to facilitate installation. 

2. Furnish and erect all struts, columns, bearing plates, beams, steel trusses, girders, bracing, 
hangers and all related connections (bolted and welded). 

3. Openings (unreinforced and reinforced) in structural steel to accommodate mechanical and 
electrical work. 

4. Shop painting and field touch-up painting. 
5. Erection bracing and supports, including steel wedges, shims or nuts required for leveling 

base plates. 
6. Lintels and angles attached to structural steel as shown on drawings. 
7. Unless specifically excluded, furnish and install all other items for structural steel work 

indicated on the drawings, specified, or obviously needed to make the work of this Section 
complete. 

8. Waste Management 

B. Related Requirements: 

1. Division 01 Section “Construction Waste Management and Disposal” 
2. Division 01 Section “Sustainable Design Requirements” 
3. Division 03 Section “Cast in Place Concrete” 
4. Division 04 Section “Unit Masonry” 
5. Division 05 Section “Metal Deck.” 
6. Division 05 Section “Metal Fabrications.” 
7. Division 06 Section “Rough Carpentry.” 
8. Division 07 Section “Waterproofing.” 
9. Division 07 Section “Joint Sealants.” 
10. Division 07 Section “Expansion Joint Cover Assemblies.” 
11. Division 31 Section “Dewatering.” 

C. Related Work Specified Elsewhere   

1. Installation of anchor bolts furnished under this section. 
2. Grout under base and bearing plates. 
3. Installation of loose lintels furnished under this section. 



OAKLAND COUNTY 
PARKING DECKS 

DESIGN DEVELOPMENT 

SEPTEMBER 8, 2025 

FRAMEWORK E, LLC 

PROJ. NO. 2025011 

© 2025 Framework E 

 

 

 

STRUCTURAL STEEL FRAMING                  051200 - 2 

4. Miscellaneous metal work 
5. Stair framing and hangers. 
6. Field painting of structural steel, except as specified herein. 
7. Fireproofing systems. 

1.3 SUSTAINABLE DESIGN REQUIREMENTS 

A. The Contractor is to implement practices and procedures to meet the Project’s Sustainable 
Design goals, which include achieving.  The Contractor shall ensure that the requirements related 
to these goals, as defined in this Section and in Related Sections of the Contract Documents, 
are implemented.  Substitutions, or other changes to the Work proposed by the Contractor or 
their Subcontractors, shall not be allowed if such changes compromise the Project’s Sustainable 
Design goals.  

B. The Contractor is to efficiently use resources and energy while executing the Work of this Section.  
Resource efficient aspects to be considered in completing this Project include the use of 
techniques that minimize waste generation, reuse of construction materials on site where 
possible, and recycling of waste generated during the construction process.  

C. Performance Requirements:  The following criteria are required for the products included in this 
section 

1. All structural steel shall be produced using an electric arc furnace (EAF). 

2. Adhesives, sealants, paints and coatings used for the work of this section shall meet the 
Volatile Organic Compound (VOC) limits below where applicable.   

3. Maximize the re-use of salvaged steel (as approved by the Engineer of Record) and, for 
work on existing buildings, alert the design team to any existing steel which could be re-
used but has not been indicated on the drawings. 

4. Maximize the recycled content of all steel products.  
5. Design details penetrating the façade strictly in accordance with the architectural and 

structural directives. 
6. Where possible all connections should be made using bolted as opposed to welded details. 
7. Where welding is required use Submerged Arc Welding (SAW).  The Gas Metal Arc 

Welding (GMAW) shall be used where SAW is not applicable (such as for angled 
connections and anything irregular or short).  Field welding shall be allowed only in special 
circumstances; in such cases Flux Core Arc welding (FCAW) shall be specified with the 
use of portable fume exhaust system.    

8. Use surface preparation techniques that minimize the use of halogenated solvents and 
solvents classified as volatile organic compounds.  Consider using ‘weathering steel’ 
(ASTM A 847) for exterior steel with the approval of the Architect and Engineer of Record.   

9. Use high strength HSS round tubes instead of A36 Steel pipes with approval of the 
Engineer of Record. 

1.4 PERFORMANCE REQUIREMENTS 

A. Connections:  Provide details of all connections required by the drawings to be completed by 
structural steel fabricator (including comprehensive engineering analysis by a qualified 
professional engineer) to withstand loads indicated and comply with other information and 
restrictions indicated, unless noted otherwise. 
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1. Select and complete connections using schematic details indicated and AISC 360. 
2. Use design method indicated on structural drawings.  
3. Moment Connections:  Fully restrained unless otherwise noted on drawings. 

1.5 SUBMITTALS 

A. Product Data:  Submit data for each type of product indicated in the contract documents. 

B. Shop Drawings:  Submit shop drawings in accordance with the specifications as follows: 

1. Show clearly all work, including relationship of structural steel to the adjacent work of other 
trades and to significant lines of finishes of other trades. 

2. Do not fabricate or deliver work to the site before drawings reviewed by the Architect and 
Engineer of Record have been returned. 

3. Before preparing steel shop drawings, submit proposed submittal schedule for review by 
Architect and Engineer of Record.   

4. Before preparing steel shop drawings, submit for review a set of job standards showing all 
necessary joint details with full particulars of connection pieces, shop and field welds, and 
holes for erection bolts and permanent bolts.  These shall include any moment and shear 
connections.  Appropriate marks for designating all types and sizes of joint details shall be 
included.  After approval of these job standards, the erection plans are to be submitted and 
shall be marked to indicate unmistakably the type and size of joint to be used for every 
beam connection.  Do not order steel in advance of approval of the job standards and the 
erection plans with joint marks, except at own risk 

5. Submit calculations for design of connections on job standards and all other connections 
such as moment and brace frames. Calculations shall be signed and sealed by a 
Professional Engineer licensed in the state in which the project is located.  

6. Prepare remainder of steel shop drawings after approval of job standards and erection 
plans.  Drawings submitted prior to approval of job standards will be returned without 
review. 

7. Prepare shop drawings in conformance with the applicable procedures shown in "Detailing 
for Steel Construction," latest edition, published by AISC.  Prepare shop drawings under 
the supervision of competent engineering personnel, licensed by the state in which the 
construction is to take place.   During the preparation of shop drawings, and prior to 
submittal, coordinate and cross check all shop drawings, including those prepared by 
subcontractors, for compliance with the Contract Documents.  

8. Indicate clearly the size and grade of steel for each component.  Identify rolled shapes, 
tubes and plates by using the standard designations used in "Steel Construction Manual" 
Latest Edition, by AISC. 

9. Indicate welds and nondestructive tests by using the symbols conforming to AWS A2.4 
"Symbols for Welding and Nondestructive Testing."  Where necessary for clarity, indicate 
welding procedure designations or other data in the tail of the welding symbol. 

10. Show explicitly the type of connection used in each location, including the grade, size, and 
number of bolts; the type, number, position, designation and orientation of each washer; 
and the size of each hole, whether slotted or round.  Ensure that adequate wrench 
clearance for correct bolt tightening is provided and note special bolt tightening sequences 
where applicable and necessary. 

11. Show all camber dimensions in the shop drawings.  Where specific camber is not shown 
in the drawings, note on each affected shop drawing that such members are to be 
fabricated with the natural camber up. 

12. Show holes required for securing work specified in other sections to structural steelwork, 
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as well as all holes required for passage through structural steelwork of work of other 
trades.  Provide field work drawings for all such holes not shown in shop or erection 
drawings.  Addition of, or change in size or location of openings will not be permitted without 
prior approval. 

13. Use bolted connections wherever possible; avoid field welding unless otherwise noted on 
drawings. 

14. Make details in such a way as to avoid having steel, connections, bracing, bolts, etc., 
interfere with architectural details or in any way reduce the areas of shafts, openings, 
clearances, etc.  

15. Detail and schedule cleaning and painting data and requirements, including specific 
indication of "no-paint" areas. 

16. The use of the Architect’s or Engineer of Record's electronic drawing files as a base for the 
erection shop drawings will be permitted at the request of the structural steel detailer upon 
completion and return of the waiver form. The use of the Architect’s or Engineer of Record's 
electronic drawing files as a base for shop drawing details will not be permitted. The 
structural steel detailer will be responsible for compatibility of the files with his hardware or 
software. The electronic files are not to be considered the contract documents, the design 
team makes no representation regarding the accuracy or completeness of the electronic 
files given to the structural steel detailer and their use will be at the structural steel detailer’s 
sole risk and without liability to the design team. The structural steel detailer shall remove 
the project title box and all references to the structural drawings including drawing numbers 
and structural drawing sections and details. The structural steel detailer shall also remove 
all reference to work not included in the steel contract. 

17. Scaling of the Architect’s or Engineer of Record’s drawings is not permitted.  This applies 
to hard paper, electronic, and all other versions. 

18. Show clearly the size and location of each member and the erection mark assigned to each 
member.  Show each field connection with all data and details necessary for assembling 
the structure.  Direct special attention to the possible need for special guying, bracing, or 
shoring to prevent deformation of existing or new structure due to stresses caused by 
erection procedures and equipment, by construction loadings, and by forces of natural 
phenomena. 

19. Prepare, keep up-to-date, and submit a complete drawing index cross-referencing each 
assigned piece mark with the drawing number in which the piece is detailed.  Detail 
drawings submitted without an up-to-date index and the applicable erection drawing(s) 
showing the location of each piece will be deemed an incomplete submission and will not 
be accepted as subject to any agreed shop drawing review schedule. 

20. Prepare anchor bolt and base plate erection drawings containing complete location and 
placing details, including details of all templates.  Provide anchor bolt erection drawings to 
the concrete trade in advance of applicable concrete work and in coordination with concrete 
construction sequence. 

21. Submit, in writing, any proposed deviations from the Contract Documents, prior to the 
submission of shop drawings showing the proposed deviation.  Submit requests for 
deviations on the steelwork subcontractor's letterhead.  Deviations not identified, or 
identified only in letters of transmittal or in shop drawings or both, without the required 
written request, may not be accepted, and shall be sufficient cause for the architect to 
return each shop drawing containing such deviations without further action.  Acceptance 
of shop drawings containing deviations not detected by the architect during shop drawing 
review shall not relieve the steelwork   subcontractor from responsibility to conform strictly 
to the Contract Documents. 

22. Prior to resubmission of shop drawings with additions or corrections, circle or bubble and 
identify all changes.  Drawings submitted without each change being clearly identified are 
subject to return for resubmission. 

23. Prior to making shop drawings for any portion of the work involving alterations to an existing 
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structure, make all necessary field observations, measurements and surveys of existing 
conditions.  If probes are required to accomplish such measurements, give timely notice 
where probes will be required. 

C. Submit certified copies of each survey conducted by a surveyor licensed by the state in which 
the construction is to take place and employed by the structural steel subcontractor.  Survey shall 
show elevations and locations of base plates and anchor bolts to receive structural steel, and 
final elevations and locations for major members.  Indicate discrepancies between actual 
installation and Contract Documents. 

D. Reports: 

1. Submit certified copies of mill test reports for all steel furnished.  Perform mechanical and 
chemical tests for all material regardless of thickness or use. 

2. Submit certification of recycled steel content. Certification shall clearly indicate post-
consumer AND post-industrial recycled steel content for the particular member or members 
used.  

3. Submit producer’s literature or Material Test Reports (MTR’s) which indicate original EAF 
steelmaking production for all structural steel framing products listed on the Structural 
Drawings. 

4. Submit one of the following as evidence of sustainable fabrication: 
a. Evidence of the following sustainable steel fabrication activities: 

1) A sustainability policy including a commitment to tracking energy consumption 
and waste output and a sustainability goal 

2) The completion of steel sustainability education in the areas of construction 
material sustainability and sustainable steel fabrication 

b. Evidence of status as an AISC Sustainability Partner in the partner program as 
indicated at aisc.org/partnerprogram 

5. Submit anchor bolt checking certification as required. 
6. Submit qualification certificates of all welders who will perform work on the project. 
7. Submit survey of erected steelwork as required. 

E. Submit verification of bio-degradable or low VOC, and low Hazardous Air Pollutants (HAPS) 
cleaning solutions. Provide a cut sheet for all cleaning solutions used in the surface preparation 
of steel components.  Highlight VOC limits and chemical component limits. 

F. Environmental Product Declarations (EPD):  

1. Provide a product-specific third-party verified Type III Environmental Product Declaration 
(EPD) conforming to ISO 14025 with a Global Warming Potential (GWP) no greater than 
the following limits for the following structural steel framing products listed on the Structural 
Drawings: 

a. Hot-rolled sections: 1.25 kgCO2e/kg of steel 
b. Plate: 1.84 kgCO2e/kg of steel 
c. Hollow structural sections (HSS): 2.14 kgCO2e/kg of steel 

2. EPDs including information for more than one producer’s or manufacturer’s facility are 
acceptable as long as each location’s global warming potential (GWP) information is 
reported separately. 

3. If multiple EPDs are submitted for the same structural steel products, provide a means to 
map EPDs to the corresponding products. 



OAKLAND COUNTY 
PARKING DECKS 

DESIGN DEVELOPMENT 

SEPTEMBER 8, 2025 

FRAMEWORK E, LLC 

PROJ. NO. 2025011 

© 2025 Framework E 

 

 

 

STRUCTURAL STEEL FRAMING                  051200 - 6 

4. EPDs must be current and developed in accordance with the current or prior version of the 
North American Product Category Rule (PCR) for Steel Construction Products. 

5. Hot-rolled sections, steel plate, and hollow structural sections (HSS) are subject to this 
informational submittal only if they are the primary member within a fabricated steel 
assembly. “Piece parts,” such as connection and stiffening material, are not subject to this 
informational submittal. 

6. Steel products that are recovered from an existing site and reused in the project are exempt 
from this requirement. 

1.6 QUALITY ASSURANCE 

A. Except as modified by this specification, comply with the applicable provisions and 
recommendations of the following codes and standards: 

1. Michigan Building Code, Latest Edition 
2. AISC "Specification for the Design, Fabrication and Erection of Structural Steel for 

Buildings". 
3. AISC "Code of Standard Practice for Steel Buildings and Bridges" latest edition. 
4. Industrial Fasteners Institute "Handbook of Bolt and Bolted Joints" latest edition. 
5. RCSC "Specifications for Structural Joints Using High-Strength Bolts." 
6. ASTM Standards as applicable in the building code of the local jurisdiction and as noted in 

this specification. 
7. AWS D1.1, "Structural Welding Code." 
8. AWS A5.18 & A5.28, Structural Welding Code for GMAW 
9. SSPC "Painting Manual, Volume 2, Systems and Specifications.", Latest edition. 

B. Qualifications for welding work shall be as follows: 

1. Qualify welding procedures and welding operators in accordance with the AWS "Standard 
Qualification Procedure." 

a. Include amended requirements of the building code as noted above. 

2. Submit certification that all welders to be employed in work are AWS qualified.  If re-
certification of welders is required, retesting will be responsibility of structural steel 
subcontractor. 

a. Include licensing requirements as per the building code noted above and local 
jurisdiction. 

1.7 TESTING AND INSPECTION 

A. Special Inspection as required by the applicable Building Code of all structural steelwork in the 
shop and field will be performed by an inspection agency retained by the Owner at no expense 
to the Contractor.  The inspection agency shall work under the direction of the Owner.  Contractor 
shall provide the inspection agency with the following: 

1. Schedule of all work in both shop and field with at least ten days' written notice before 
commencement of either activity. 

2. A complete set of approved shop and erection drawings. 
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3. Cutting lists, order sheets, material bills, shipping bills and mill test reports. 
4. Information as to time and place of all rollings and shipment of material to shops. 
5. Representative sample pieces as requested by the testing agency. 
6. Full and ample means and assistance for testing all material. 
7. Proper facilities, including scaffolding, temporary work platforms, etc., for inspection of the 

work in the mills, shop and field. 

B. Each person installing connections shall be assigned an identifying symbol or mark and all shop 
and field connections shall be so identified so that the inspector can refer back to the person 
making the connection. 

C. The following minimum criteria shall be adhered to in testing of welds and bolts: 

1. All welds and bolts shall be examined by visual means.   
2. 25% of all welds, selected randomly, shall be measured. 
3. Bolted joints shall be verified per the RCSC “Specification for Structural Joints Using High-

Strength Bolts,” Section 9, based on installation method. 
4. All welds subject to tensile stress shall be examined by the Ultrasonic Method for 100% of 

their length. 
5. 10% of all manual fillet welds shall be tested by the magnetic particle method. 
6. 1'-0" at each end of automatic fillet welds shall be tested by the magnetic particle method. 
7. 100% of groove welds shall be tested by the ultrasonic method. 

D. Shop inspection will include examination of steel for straightness and alignment, fissures, mill 
scale, and other defects and deformities, as described in ASTM A6, examination of fabricated 
pieces for conforming to approved shop drawings, testing of bolts and welds, and inspection of 
shop painting.  All shop welds shall be visually inspected and spot tested using Ultrasonic Method 
ASTM E 114 and AWS, Chapter 6, Part C.  All inspected welds shall be identified by the inspector. 

E. Field inspection will include examination of erected steel for welding, proper fitting and tensioning 
of bolts, alignment, trueness and plumbness, touching-up of shop coat, level of billets and base 
plates. 

F. Inspection of welding will be such as to assure that the work is within the quality requirements 
specified below and elsewhere in this section of the specifications and will include: 

1. Ascertainment that the electrodes and flux used for the SAW, GMAW and FCAW welding 
processes conform to the requirements of this section of the specifications. 

2. Ascertainment that the approved welding procedures and sequence are followed without 
deviation, unless specific approval for change is obtained from the Engineer of Record. 

3. The testing agency shall be prepared to utilize the following approved methods of testing: 

a. Liquid penetrant inspection:  ASTM E 165. 
b. Magnetic particle:  ASTM E 1444. 
c. Radiographic inspection:  ASTM E 94 and E 1032. 
d. Ultrasonic inspection: ASTM E 114 and AWS, Chapter 6, Section C. 

G. When defects are revealed, additional inspection by whatever method is deemed necessary by 
the inspector, shall be performed to the extent necessary to assure that the full amount of defect 
has been located.  No further work shall be done on the assembly or sub-assembly in question 
until all the necessary corrections have been made.  Defects shall be repaired, using the same 
welding procedure that was used initially in making the weld, unless otherwise approved by the 
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Engineer of Record.  Inspection of the repaired weld shall be by the same method that was used 
to reveal the defect.  A second repair of a defective area shall not be made without approval of 
the Engineer of Record. 

H. Apparatus and procedures for measuring required tension in pretensioned and slip-critical high 
strength bolted connections shall be furnished and maintained by the steel contractor, in 
accordance with the RCSC “Specification for Structural Joints Using High-Strength Bolts,” and 
shall be approved by the inspection agency. The inspection agency shall observe the pre-
installation verification testing required and shall ensure by routine observation that the bolted 
installations conform to the approved pretensioning method being used. The steel contractor 
shall provide a laborer and scaffolding as required for the testing of connections by the inspection 
agency, and shall, at his own expense, furnish such facilities and provide such assistance as 
may be required for proper inspection. 

I. A distinguishing mark will be placed on all work that has been inspected and approved.  Material 
or work that is not acceptable will be designated by words such as "REJECT" or "REPAIR" 
marked directly on the material or work. 

J. Inspection of Shop Painting: 

1. Visually evaluate surface preparation by comparison with pictorial standards in accordance 
with SSPC-Vis 1. 

2. Measure dry film thickness of each coat with a magnetic film thickness gauge in 
accordance with SSPC-PA 2. 

3. Visually inspect dried film for runs, sags, dry spray, overspray and missed areas. 
4. Repair defective or damaged areas in accordance with painting requirements specified.  

Architecturally exposed structural steel shall be free of runs and holidays.  Make repairs to 
shop or field coat as directed. 

1.8 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to site at such intervals to ensure uninterrupted progress of work.  Minimize the 
disturbances to site and soil conditions. 

B. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place 
concrete, in ample time not to delay work. 

C. Store materials to permit easy access for inspection and identification.  Keep steel members in 
a safe, dry, off ground location, using pallets, platforms, or other supports.  Protect steel members 
and packaged materials from corrosion and deterioration, discoloration or staining. 

D. Do not store materials on structure in a manner that might cause distortion or damage to 
members of supporting structures.  Repair or replace damaged materials or structures as 
directed. 

1.9 PROJECT CONDITIONS 

A. The structural steel contractor shall coordinate the structural steel work with the work of other 
Contracts.  Verify all dimensions and details of this Contract and those of other Contracts that 
affect the work before proceeding.  Any discrepancies shall be immediately reported to the 
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architect. 

B. Be fully responsible for the accurate installation of the work.  Any discrepancy which arises from 
his failure to execute the work in conformity to the drawings and specifications shall be properly 
remedied at the contractor's own expense and in a manner acceptable to the architect. 

C. Locate dimensionally on setting plans all anchor bolts, inserts, bearing and base plates, etc., and 
prepare and deliver all required templates and fully dimensioned setting plans in time for the 
proper execution of the work.  Anchor bolts shall be set by another subcontractor.  The structural 
steel contractor shall check all such settings for correctness after they have been cast in place, 
and before proceeding with erection work. 

D. Report to the architect and certify compliance with the above checking requirements in writing 
and indicate any inaccuracies found in the location of anchor bolts or inserts, and corrections 
which must be made to their installation.  Any inaccuracies not included in the report and found 
during or after steel erection shall be the responsibility of the structural steel contractor and the 
cost of corrective measures shall be borne by the structural steel contractor. 

E. Use base lines, bench marks, or other standards for survey work that have been provided or 
verified by others.  If permanent building bench marks have been established, these will be used 
for field checking. 

F. Coordinate with all other trades to ensure that work of this section does not cause undue conflict.  
Ensure that location of erection devices such as cranes, derricks, booms or hoists, does not 
cause over-stresses to steel frame to work previously placed by other trades or to existing 
structures.  When required, retain the services of a licensed professional engineer to ascertain 
that erection devices do not create unsafe conditions or cause overstresses. 

G. Ensure full co-ordination with other related trades and professions. 

1.10 SUBSTITUTION 

A. Architect reserves the right to require substitute shapes of other sizes than those indicated on 
the drawings when it is apparent that the shapes specified cannot be furnished within the time 
required for the progress of construction.  Make said substitutions without additional cost to the 
owner. 

 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Steel shapes, including structural steel wide flange and structural tee rolled shapes, channels, 
angles, plates, pipe, and hollow structural sections: As noted on structural drawings. 

B. High Strength Bolts: As noted on Structural Drawings.  

C. Anchor Rods: As noted on structural drawings 
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D. Filler metal for welding electrodes. As noted on structural drawings.  

E. Structural steel primer paint:  rust inhibitive primer conforms to the following criteria 

1. Coordinate all paint requirements with other specification sections.  
2. Demonstrate a minimum of adhesion as classified by 4B of ASTM D 3359 method A 
3. Demonstrate a minimum opacity as determined by ASTM D 2805  
4. Demonstrate corrosion resistance per standards ASTM B 117 & ASTM D 5894  
5. “Slip Critical” compatible rating where applicable 
6. The product shall not contain any of the prohibited compounds as listed in Green Seal 

Standard for Paintings and Coatings, GS-11, latest edition and in Master Painters Institute 
(MPI) Green Performance Standard, GPS-1-08. 

7. The product shall meet the VOC limits as set forth in the MPI Green Performance Standard, 
GPS-1-08, with a maximum allowable VOC of 340 g/L for rust preventative coatings.   
Limits are expressed in THINNED state.  Preference shall be given to products with the 
least crystalline silica content.  

8. The product shall meet all the requirements of MPI Standards: 23, 26, 76, 79, 95, 107, 135, 
173, 275. Products not listed with MPI are acceptable if and only if they meet the same 
environmental criteria for the same product category. 

a. Exterior exposed steel, normal conditions: Use alkyd or polyamide solvent based 
paints (MPI #’s 76, 79 & 101) 

b. Interior exposed steel: Use water based paint (MPI # 107) 
c. Special Applications, highly corrosive environments: Use zinc rich paints (MPI #’s 

20 & 200) 

F. Structural steel field paint for exposed members:  rust inhibitive primer conforms to the following 
criteria 

1. Coordinate all paint requirements with other specification sections.  
2. Demonstrate a minimum of adhesion as classified by 4B of ASTM D 3359 method A 
3. Demonstrate a minimum opacity as determined by ASTM D 2805 
4. Demonstrate corrosion resistance per standards ASTM B 117 & ASTM D 5894 
5. “Slip Critical” compatible rating where applicable. 
6. The product shall not contain any of the prohibited compounds as listed in Green Seal 

Standard for Paintings and Coatings, GS-11, latest edition and in the Master Painters 
Institute Green Performance Standard, GPS-1-08. 

7. The product shall meet the VOC limits as set forth in the MPI Green Performance Standard, 
GPS-1-08, with a maximum allowable VOC of 400 g/L for rust preventative coatings. Limits 
are expressed in THINNED state.  Preference shall be given to products with the least 
crystalline silica content. 

8. The product shall meet all the requirements of MPI Standards: 23, 26, 76, 79, 95, 107, 135, 
173, 275. Products not listed with MPI are acceptable if and only if they meet the same 
environmental criteria for the same product category. Products not listed with MPI are 
acceptable if and only if they meet the same environmental criteria for the same product 
category. 

a. Exterior exposed steel, normal conditions: Use alkyd or polyamide solvent based 
paints (MPI #’s 23, 79) 

b. Interior exposed steel: Use water based paint (MPI # 107) 
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PART 3 - EXECUTION 

3.1 FABRICATION 

A. All shop connections shall be high strength bolted unless specifically shown otherwise.  Fabricate 
work in shop in as large assemblies as practicable.  Use welded connections ONLY where shown 
on drawings.  If a bolted connection is not possible, obtain written approval from the Engineer of 
Record for the welded connection.  

B. Camber:  As indicated on drawings. 

C. Mill column ends and bearing stiffeners to give full bearing over the cross section.  Plane contact 
surfaces of bearing plates when required by the AISC Specifications.  It is not necessary to plane 
bottom surfaces of plates on grout beds. 

D. Drill or punch holes at right angles to the surface of the metal, not more than 1/16" larger than 
the connector diameter.  Do not make or enlarge holes by burning.  Drill material having a 
thickness in excess of the connector diameter and material thicker than 7/8".  Holes shall be 
clean-cut without torn or ragged edges.  Remove outside burrs resulting from drilling operations. 

E. Provide holes in members to permit connection of the work of other trades.  Use suitable 
templates for proper location of these holes.  Steel requiring adjustment or accurate alignment 
shall be provided with slotted holes or full bearing shims as shown. 

F. Provide holes, slots and openings required by other trades together with necessary reinforcing 
required.  Use suitable templates for proper location of these openings.  All such openings shall 
be shown on the shop drawings. No change in size or location will be permitted without prior 
approval. 

G. Manual flame cutting shall be done only with a mechanically guided torch.  An unguided torch 
may be used provided the cut is within 1/8" of the required line. 

3.2  SHOP CONNECTIONS 

A. Provide connections as shown on the drawing exactly as detailed.  Where connections are not 
detailed, the minimum connections shall comply with appropriate tables headed, "Framed Beam 
Connections" shown in the AISC "Manual of Steel Construction" unless otherwise noted on the 
drawings.  Use high strength bolts unless otherwise shown. 

B. Do not use welded connections unless shown on details.  Field welding is not allowed without 
written instruction from the Engineer of Record. 

C. Proportion and detail all connections on shop drawings to resist forces shown on design 
drawings. 

D. Bolting 

1. Bolts shall be of a length that will extend not less than 1/4" beyond the nuts.  Enter bolts 
into holes without damaging the thread. 

2. Joint Type: As noted on the Structural Drawings. 
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3. Make high-strength bolted joints without the use of erection bolts.  Bolt heads and nuts 
shall rest squarely against the metal.  Where structural members have sloping surface, 
bolted connections shall be provided with beveled washers to afford square seating or 
framing for bolt heads or nuts.   

4. All joints are to be compacted to the snug-tight condition in accordance with Section 8 of 
the RCSC “Specification for Structural Joints Using High-Strength Bolts.” Protect bolt 
heads and threads from damage during installation. 

5. Pretensioned and slip-crtical joints are to be installed by one of the methods prescribed in 
Section 8.2 of the RCSC “Specification for Structural Joints Using High-Strength Bolts,” 
unless written approval is obtained from the Engineer of Record. 

6. Bolts that have been completely tightened shall be marked for identification. 

E. Welding 

1. The following environmentally preferable welding processes shall be used as described for 
the related application without exception: 

a. Submerged Arc Welding (SAW): Plate girders, fillet and butt joints in pipes, 
cylinders, columns and beams, and welds where ‘downhand’ or horizontal positions 
are possible. 

b. Gas Metal Arc Welding (GMAW) shall be used where SAW is not applicable (such 
as for angled connections and anything irregular or short). 

c. Field welding shall be allowed only in special circumstances; in such cases Flux 
Core Arc welding (FCAW) shall be specified 

2. Do not begin structural welding until joint elements are inspected for surface preparation, 
fit-up, and cleanliness of surface to be welded and are then bolted or tacked in intimate 
contact and adjusted to dimensions shown on drawings, or both, with allowance for any 
weld shrinkage that is expected.  No members are to be spliced without prior approval by 
the Engineer of Record. 

a. Containment surface preparation debris must meet SSPC-Guide 6 guidelines.  

3. Pre-heat and interpass temperature shall be in accordance with Table 4.2 (including 
footnotes) of the AWS Code for Welding in Building Construction.  The temperature shall 
be measured from the side opposite to that which the pre-heat is applied, where possible. 

4. All groove welds shall be continuous and full penetration welds unless otherwise shown on 
the design drawings.  Welds made without the aid of a back-up bar shall have their roots 
chipped, ground or roughened out to sound metal from the second side, before welding is 
done from the second side. 

5. All welds shall be sound throughout.  There shall be no crack in any weld or weld pass.  
Weld may be considered sound if it contains only slight porosity or fusion defects which 
are well dispersed. 

6. The heat, input, length of weld and sequence of weld shall be controlled to prevent 
distortions.  The surfaces to be welded and the filler metals to be used shall be subject to 
inspection before any welding is performed. 

3.3 SHOP PAINTING AND CLEANING  

A. Finishing, coating, plating 
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1. Shop painting and factory finishing shall be preferred to field painting whenever possible.  
Where applicable, finishes and surface preparations based on a physical process such as 
abrasive blasting, grinding, buffing and polishing are preferred to coatings and solvent 
based cleaning.  Where coatings are necessary powder-coated fabrication is preferred to 
painting and plating.  Avoid plated metals especially those using cadmium and chromium 
as plate material or cyanide or copper/formaldehyde based electroless copper as the 
plating solution.    

B. Remove all rust, scale, grease and other detrimental foreign matter in accordance with SSPC-
SP 3, Power Tool Cleaning, unless conditions/opportunities listed below apply.  

1. Use surface preparation classification recommended by paint manufacturer, SSPC or 
Master Painters Institute (MPI) for paint product used. 

a. SSPC-Guide 6, Guide for Containing Debris Generated During Paint Removal 
Operations, must be followed for all applicable surface preparation techniques.  

C. Immediately after surface preparation, apply structural steel primer paint where specified, in 
accordance with manufacturer's instructions and at a rate to provide dry film thickness of not less 
than 2.0 mils.  Use painting methods which result in full coverage of joints, corners, edges and 
exposed surfaces.  Use type of primer paint as specified in "Materials" article above.  Apply two 
coats to surfaces that will be inaccessible after erection 

D.  Paint all structural steel in accordance with the foregoing specification, except as follows: 

1. Steel which is to receive spray-on fireproofing. 
2. Within 2" of field welds or welds made after paint is applied. 
3. Faying surfaces in bolted connections shall be prepared per Section 3.2 of the RCSC 

“Specification for Structural Joints Using High-Strength Bolts.” 
4. Machined surfaces and threaded parts required for adjustment of the structure.  Protect 

these with suitable rust inhibiting coating which may be removed after final installation of 
the work so that proper finished coatings may be applied. 

3.4 GALVANIZING 

A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel according 
to ASTM A 123/A 123M. 

1. Fill vent and drain holes that will be exposed in the finished Work unless they will function 
as weep holes, by plugging with zinc solder and filing off smooth. 

3.5 SOURCE QUALITY CONTROL 

A. Refer to testing and inspection requirements specified above. 

3.6 EXAMINATION 

A. Verify field measurements prior to start of erection.  Check the alignment and elevation of all 
column supports and location of all anchor bolts with transit and level instruments before starting 
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erection.  Notify architect of any errors.  Obtain Architect's approval of methods proposed for 
correcting errors prior to proceeding with corrections and erection. 

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

3.7 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 
steel secure, plumb, and in alignment against temporary construction loads and loads equal in 
intensity to design loads.  Remove temporary supports when permanent structural steel, 
connections, and bracing are in place unless otherwise indicated. 

3.8 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 
and AISC 360. 

B. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel 
Buildings and Bridges." 

C. Column billets and bearing plates shall be supported and aligned on steel wedges, shims, or 
leveling nuts.  After the supported members have been plumbed and properly positioned by 
instrument and anchor nuts tightened, the entire bearing area under the plate shall be packed 
solidly with grout specified in another Section.  Wedges and shims shall be set back a minimum 
of 3/4" from the edges of plates and shall be left in place.  Leveling plates are not permitted. 

D. Plumbing, Leveling and Bracing 

1. Structural steel shall be erected true and level, and temporary bracing shall be introduced 
wherever necessary to provide for all loads to which the structure may be subjected, 
including equipment and the operation thereof.  Such bracing shall be left in place as long 
as may be required for safety.  No welding shall be done or bolts drawn up tight until 
structural steel has been properly aligned.  Obtain approval for guy locations to assure lack 
of interference with operations of other trades. 

E. Drifting 

1.  Light drifting necessary to draw holes together will be permitted, but drifting of unfair holes 
will not be permitted.  Twist drills shall be used to enlarge holes as necessary to the next 
larger size; use next larger size bolts as required.  Reaming that weakens the members or 
make it impossible to fill the holes properly or to adjust accurately after reaming, will not be 
allowed. 

3.9 FIELD CONNECTIONS 

A. In addition to the requirements for shop connections comply with the following: 

1. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified. 
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2. Joint Type: As noted on structural drawings.  

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary 
connections, and removal of paint on surfaces adjacent to field welds. 

2. Assemble and weld built-up sections by methods that will maintain true alignment of axes 
without exceeding tolerances in AISC 303 for mill material. 

3.10 REPAIRS AND PROTECTION 

A. Galvanized Surfaces:  Clean areas where galvanizing is damaged or missing and repair 
galvanizing to comply with ASTM A 780. 

B. Touchup Painting:  Immediately after erection, clean exposed areas where primer is damaged or 
missing and paint with the same material as used for shop painting to comply with SSPC-PA 1 
for touching up shop-painted surfaces. 

1. Clean and prepare surfaces by SSPC-SP 3, Power Tool Cleaning. 

C. Touchup Painting:  Cleaning and touchup painting are specified in Division 9." 

D. After erection, all damaged areas in shop coat, exposed surfaces of bolt heads, nuts and 
washers, and all field welds and unpainted areas adjacent to field welds and high strength bolts 
shall be painted with a "touch-up" application of same paint used in the shop coat and then 
painted with same paint used for shop coat tinted another color.  Retouch in field, any scraped, 
abraded, and unpainted surfaces.  Painting shall be as specified for shop coats. 

E. Structural steel which is to support mechanical equipment and will be left exposed to the weather 
in the finished project shall be field painted with one coat of anti-corrosive paint as described in 
Part 2 for Paint Materials.   

3.11 WASTE MANAGEMENT  

A. Separate and recycle waste materials to the maximum extent feasible. 

B. Separate for recycling and place in designated containers the following metal waste in 
accordance with the Waste Management Plans and local recycler standards:  Steel, iron, 
galvanized steel, galvanized sheet steel, stainless steel, aluminum, copper, zinc, lead, brass and 
bronze. 

C. Collect all metal cut-offs and scraps and recycle as above. 

D. Fold up metal banding, flatten and place in designated area. 

E. Close and seal tightly all partly used paint and finish containers and store protected in a well-
ventilated, fire-safe area at moderate temperature.  

F. Designated un-used paint for: 
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1. Immediate re-use 
2. Long term maintenance needs 
3. Recycling by an appropriate facility. 
4. Donation  

G. Place empty containers of solvent-based paints in areas designated for hazardous materials. 

H. Do not dispose of paints or solvents by pouring on the ground.  Place amounts too small to re-
use in designated containers for proper disposal  

I. Place materials defined as hazardous or toxic waste in designated containers. 
 
 
END OF SECTION 051200 
 



OAKLAND COUNTY 
PARKING DECKS 

DESIGN DEVELOPMENT 
SEPTEMBER 8, 2025 

FRAMEWORK E, LLC 
PROJ. NO. 2025011 

© 2025 Framework E 

 

 

 
STEEL DECKING  053100 - 1 

SECTION 053100 
STEEL DECKING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

 
A. Section includes but is not limited to the following as shown on the drawings and as specified 

herein: 

1. Floor deck 
2. Roof deck 
3. All necessary deck supports and reinforcing other than principal framing members includ-

ing diagonals at columns, angles, plates, etc. 
4. Flashing, cell closures, closure plates and sheet metal work required to contain concrete. 
5. Waste Management. 

 
B. Related Requirements: 

1. Structural steel 
2. Shoring of metal deck where unsupported span exceeds the allowable 
3. Mechanical and electrical where supported from deck 
4. Fireproofing systems 
5. Sheet metal work 
6. Waste Management/Recycling Strategies 

1.3 SUSTAINABLE DESIGN REQUIREMENTS 
 

A. The Contractor is to implement practices and procedures to meet the Project’s Sustainable De-
sign goals.  The Contractor shall ensure that the requirements related to these goals, as defined 
in this Section and in Related Sections of the Contract Documents, are implemented.  Substitu-
tions, or other changes to the Work proposed by the Contractor or their Subcontractors, shall not 
be allowed if such changes compromise the Project’s Sustainable Design goals. 

 
B. The Contractor is to efficiently use resources and energy while executing the Work of this Section.  

Resource efficient aspects to be considered in completing this Project include the use of tech-
niques that minimize waste generation, reuse of construction materials on site where possible, 
and recycling of waste generated during the construction process. 

 
C. Performance Requirements:  The following criteria are required for the products included in this 

section 

1. All steel decking shall be produced using an electric arc furnace (EAF). 
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2. Adhesives, sealants, paints and coatings used for the work of this section shall meet the 
Volatile Organic Compound (VOC) limits of the project. 

3. Where welding is required use Submerged Arc Welding (SAW).  The Gas Metal Arc Weld-
ing (GMAW) shall be used where SAW is not applicable (such as for angled connections 
and anything irregular or short).  Field welding shall be allowed only in special circum-
stances; in such cases Flux Core Arc welding (FCAW) shall be specified with the use of 
portable fume exhaust system. 

4. Use surface preparation techniques that minimize the use of halogenated solvents and 
solvents classified as volatile organic compounds. 

1.4 PERFORMANCE REQUIREMENTS 
 

A. Metal deck unit sizes and gauges are indicated on the drawings.  Gauges indicated on the draw-
ings are a minimum.  Thickness of deck may be required to be increased by deck manufacturer 
for loadings indicated on drawings. 
 

B. Unit shall span over three or more supports except where steel layout does not permit. 
 

C. Maximum allowable deflection under live load plus super imposed dead load shall not exceed 
(1/360) of the span or (1/4) inch whichever is less. 

 
D. Deck shall be sized as unshored.  Shoring of deck is not permitted unless specifically shown in 

areas on the drawings. 
 

E. Use of piercing, non-piercing, and integral hanger tabs is not permitted at roof deck. 
 

F. Units included in a fire rated assembly must be classified in appropriate UL design. 

1.5 SUBMITTALS 
 

A. Product Data: Product data, including manufacturer’s specifications, load tables, section proper-
ties and installation instructions for each type of decking and accessories. 

 
B. Shop Drawings:  Shop drawings for all installations showing gauges, deck layout, type of deck, 

any shoring required, where located, welding details necessary for fabrication to fit in place, and 
all accessories.  Do not use reproductions of the Design Drawings.   In addition, include the fol-
lowing: 

1. Ceiling tab, fillers, closures and similar items. 
2. Show placement of headed shear studs connectors with respect to the flutes of the metal 

deck.  Variation from the specified deck configuration may result in a decrease of the ca-
pacity of the studs, requiring more studs. 

 
C. Product Certificates:  Certification of specification compliance for each item specified. 

 
D. Reports 

1. Submit certification of recycled steel content. Certification shall clearly indicate post-con-
sumer AND post-industrial recycled steel content for the particular member or members 
used. 

2. Submit producer’s literature or Material Test Reports (MTR’s) which indicate original EAF 
steelmaking production for all steel deck products listed on the Structural Drawings. 
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3. Submit verification of finishing process: 

a. Provide a cut sheet and a Material Safety Data Sheet (MSDS) for all shop and field 
paints used highlighting VOC limits and chemical and mineral component limits. 

b. For heavy metals in used plating processes: Provide a cut sheet and a Material 
Safety Data Sheet (MSDS) for each plating material and related compounds high-
lighting chemical component limits. 

c. Certification of recycled zinc content for galvanized products: Provide cut sheets 
clearly indicating whether the galvanized products used meet the minimums for post-
consumer OR post-industrial recycled contents.  Or, if cut sheets are not available, 
obtain a written affidavit from the manufacturer stating the recycled content percent-
age and if the recycled content is post-consumer or post-industrial. 

4. Submit verification of biodegradable or low VOC, and low Hazardous Air Pollutants (HAPS) 
cleaning solutions.  Provide a cut sheet and a Material Safety Data Sheet (MSDS) for all 
cleaning solutions used in the surface preparation of steel components.  Highlight VOC 
limits and chemical component limits. 

 
E. Environmental Product Declarations (EPD): 

1. Provide a product-specific third-party verified Type III Environmental Product Declaration 
(EPD) conforming to ISO 14025 with a Global Warming Potential (GWP) no greater than 
the following limits for the following steel deck products listed on the Structural Drawings: 

a. Steel deck: 2.90 kgCO2e/kg of steel 

2. EPDs including information for more than one producer’s or manufacturer’s facility are 
acceptable as long as each location’s global warming potential (GWP) information is re-
ported separately. 

3. If multiple EPDs are submitted for the same steel deck products, provide a means to map 
EPDs to the corresponding products. 

4. EPDs must be current and developed in accordance with the current or prior version of 
the North American Product Category Rule (PCR) for Steel Construction Products. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, indicating that each of the following complies with requirements: 

1. Power-actuated mechanical fasteners. 
2. Acoustical roof deck. 

G. Evaluation Reports:  For steel deck. 

1.6 QUALITY ASSURANCE 
 

A. Except as modified by governing codes and by this specification, comply with the applicable pro-
visions and recommendations of the following codes and standards: 
 
1. New York City Building Code, Latest Edition 
2. American Iron and Steel Institute (AISI) "Specification for the Design of Cold-Formed Steel 

Structural Members". 
3. American Welding Society (AWS), D1.1 "Structural Welding Code" and D1.3 "Structural 

Welding Code-Sheet Steel". 
4. Steel Deck Institute (SDI) "Design Manual for Composite Decks, Form Decks, and Roof 

Decks". 
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5. American National Standards Institute (ANSI)/Steel Deck Institute (SDI) “Quality Control 
and Quality Assurance for Installation of Steel Deck”. 

6. ASTM Standards as applicable in the building code of the local jurisdiction and as noted in 
this specification. 

 
B. Fabricator Qualifications:  The work under this section shall be performed by a fabricator and 

erector submitting conclusive evidence of having satisfactorily completed work of similar scope 
and of having the necessary skill, equipment, facilities and capacities to fabricate and perform the 
erection in accordance with the construction schedules and in full compliance with all require-
ments of the Contract Documents. 

1.7 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver materials to site at such intervals to ensure uninterrupted progress of work.  However, 
efforts should be made to minimize the disturbance to site and soil conditions for example, by not 
requiring excessive areas to be put aside for on-site storage. 

 
B. Store materials to permit easy access for inspection and identification.  Keep all materials in a 

safe, dry, off ground location, using pallets, platforms, or other supports.  Protect all materials 
from corrosion and deterioration, discoloration or staining.  Make efforts to minimize any wastage 
and ensure that as much waste as possible is recycled. 

 
C. Do not store materials on structure in a manner that might cause distortion or damage to members 

of supporting structures.  Repair or replace damaged materials or structures as directed. 

1.8 PROJECT CONDITIONS 
 

A. Examine all work prepared by others to receive work of this section and report any defects affect-
ing installation to the contractor for correction.  Commencement of work will be construed as 
complete acceptance of preparatory work by others. 

 
B. If the supporting beams are not properly aligned or sufficiently level to permit proper bearing of 

the steel decking units, the steel decking contractor shall bring the matter to the attention of the 
contractor for corrective action.  The steel decking units are not to be placed until the necessary 
corrections are made. 

 
C. Installation of the deck and shear studs will be inspected by the Architect and/or Owner’s agent. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 
 

A. AISI Specifications:  Comply with calculated structural characteristics of steel deck according to 
AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members." 

2.2 MANUFACTURERS 
 

A. Supply manufactured deck units in accordance with the applicable requirements of the Steel Deck 
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Institute's "Design Manual for Floor Decks and Roof Decks". 
 
B. Deck shall be manufactured by one of the following (or other equivalent as approved by the ar-

chitect and engineer of record): 

1. United Steel Deck (manufactured by Canam) 
2. New Millennium 
3. Vulcraft 

2.3 DECK MATERIALS 
 

A. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI Specifi-
cations and Commentary for Steel Roof Deck," in SDI Publication No. 31, with the minimum sec-
tion properties indicated on the drawings.  Contractor shall provide heavier gauge if minimum 
gauge indicated is not adequate to support total loads as shown on the drawings. 
 

B. Acoustical Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI 
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, with the mini-
mum section properties indicated on the drawings.  Contractor shall provide heavier gauge if 
minimum gauge indicated is not adequate to support total loads as shown on the drawings. 
 

C. Composite Floor Deck: Fabricate panels, with integrally embossed or raised pattern ribs and in-
terlocking side laps, to comply with "SDI Specifications and Commentary for Composite Steel 
Floor Deck," in SDI Publication No. 31, with the minimum section properties indicated on the 
drawings.  Contractor shall provide heavier gauge if the minimum gauge indicated is not sufficient 
to support construction loads as unshored forms and/or total load as indicated on the drawings 
based on the composite section.  Deck shall have deformations specifically designed to produce 
composite action between the deck and the concrete slab by mechanical bond. 
 

D. Non-composite Form Deck: Fabricate ribbed-steel sheet non-composite form-deck panels to 
comply with "SDI Specifications and Commentary for Non-composite Steel Form Deck," in SDI 
Publication No. 31, with the minimum section properties indicated on the drawings.  Contractor 
shall provide heavier gauge if minimum gauge indicated is not adequate to support total loads as 
shown on the drawings. 

2.4 ACCESSORIES 
 

A. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically driven 
carbon-steel fasteners; or self-drilling, self-threading screws. 

 
B. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 

screws, No. 10 minimum diameter. 
 

C. Anchor clips, vent clips, welding washers, flashing, saddle plates, sump pans, other accessories 
shall be those types, sizes, and configurations recommended by the decking manufacturer, and 
shall be of the same material and finish as the deck units. All accessories shall conform to ASTM 
A653/A63M. 

 
D. Cell closure flexible strips, and fillers shall be of material in compliance with applicable building 

code governing class of construction. 
 

E. Provide metal closure strips at edges of all slabs and openings that serve as pour stops for 
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concrete.  Gauge shall be sufficient to span or cantilever from steel beams. 
 

F. Roof sump pans:  Fabricate from a single piece of galvanized sheet steel of the same quality as 
the deck units; not less than nominal 0.0747" (14 gauge) thick before galvanizing; with bottoms 
level after erection and sloping sides to direct water flow to the drain, unless otherwise shown.  
Provide sump pans of adequate size to receive roof drains and with bearing flanges not less than 
3" wide.  Recess pans not less than 1-1/2" below the roof deck surface, unless otherwise shown 
or required by deck configuration. Weld to deck at maximum 12" on-center. 

 
G. Headed studs for shear connectors shall be per drawings manufactured from cold drawn wire and 

conforming to ASTM A 108, Grades 1010 thru 1020. 

1. Subject to compliance with requirements, studs shall be manufactured by one of the fol-
lowing: 

a. Nelson 
b. KSM 

H. Paint:  Where indicated on drawings, must be compatible with galvanized surfaces such that 
minimal preparation is required. 

1. For decks exposed to exterior conditions or high humidity paint must 

a. Demonstrate corrosion resistance per standards ASTM B 117 & ASTM D 5894 

2. For all decks paint must 

a. Demonstrate a minimum opacity as determined by ASTM D 2805 
b. Demonstrate a minimum of adhesion as classified by 4B of ASTM D 3359 method 

A 

3. The product shall not contain any of the prohibited compounds as listed in Green Seal 
Standard for Paintings and Coatings, GS-11, latest edition and in Master Painters Institute 
(MPI) Green Performance Standard, GPS-1-08. 
 

4. The product shall meet the VOC limits as set forth in the MPI Green Performance Standard, 
GPS-1-08, with a maximum allowable VOC of 340 g/L for rust preventative coatings.   Lim-
its are expressed in THINNED state.  Preference shall be given to products with the least 
crystalline silica content. 

2.5 FABRICATION 
 

A. Fabricate deck units in accordance with the AISI's "Specification for the Design of Cold-Formed 
Steel Structural Members" and accepted shop drawings.  Fabricate deck units to the sizes and 
configurations indicated and cut to lengths which will span not fewer than three supporting mem-
bers; use only full length units at overhang where indicated in a manner that laps fit tightly.  Locate 
openings for penetrations where indicated and provide support framing and edge reinforcement 
for all openings. 

PART 3 - EXECUTION 
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3.1 EXAMINATION 
 

A. Examine supporting frame and field conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance. 

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

3.2 INSPECTION 
 

A. Inspection of the metal deck and shear stud installation will be performed by an inspection agency 
retained by the owner at no expense to the contractor.  The inspection agency shall work under 
the direction of the owner.  Contractor shall provide the inspection agency with the following: 

1. Schedule of all work in both shop and field with at least ten days written notice before 
commencement of either activity. 

2. A complete set of approved shop and erection drawings. 

3.3 INSTALLATION, GENERAL 
 

A. Install deck panels and accessories according to applicable specifications and commentary in 
SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.  
Erection shall closely follow the erection of structural steel. 

 
B. Install temporary shoring before placing deck panels if required to meet deflection limitations. 

 
C. Locate deck bundles to prevent overloading of supporting members as per load schedule pro-

vided on contract documents. 
 

D. Cut and neatly fit deck panels and accessories around openings and other work projecting 
through or adjacent to deck. 

 
E. Provide additional reinforcement and closure pieces at openings as required for strength, conti-

nuity of deck, and support of other work, per drawings and manufacturer’s specifications. 
 

F. Comply with AWS requirements and procedures for manual shielded metal arc welding, appear-
ance and quality of welds, and methods used for correcting welding work. 

 
G. Headed shear studs shall be installed by welding through metal deck onto beam below.  Auto-

matic welding machinery of approved design, amperage, duration of current, etc., shall be used.  
Studs shall be tested by testing laboratory in accordance with AWS Procedures for Bend Test; 
replace all studs which do not pass test. 

 
H. All welding shall be performed by competent experienced welding mechanics. Welding mechan-

ics must have AWS D1.3 certification for welding sheet metal less than 1/8 inch thick.  All welds 
shall be given a protective coat of paint as specified in painting article of section 051200. 

 
I. All abraded or damaged protective surfaces of steel decking work shall be touched up with a 

protective coat of paint by this contractor as erected. 

3.4 ROOF DECK INSTALLATION 
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A. Fasten roof-deck panels to steel supporting members per drawings. 
 
B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels be-

tween supports per drawings. 
 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing per manufac-
turer’s specification but not less than 1-1/2 inches, with end joints as follows: 

1. End Joints:  Lapped 2 inches minimum or butted at Contractor's option. 
 

D. All unframed openings in roof deck shall be reinforced per the drawings. 
 

E. Roof sump pans:  Fabricate from a single piece of galvanized sheet steel of the same quality as 
the deck units; not less than nominal 0.0747" (14 gauge) thick before galvanizing; with bottoms 
level after erection and sloping sides to direct water flow to the drain, unless otherwise shown.  
Provide sump pans of adequate size to receive roof drains and with bearing flanges not less than 
3" wide.  Recess pans not less than 1-1/2" below the roof deck surface, unless otherwise shown 
or required by deck configuration. Weld to deck at maximum 12" on-center. 

 
F. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end closures, 

and reinforcing channels according to deck manufacturer's written instructions.  Weld to substrate 
to provide a complete deck installation. 

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated. 

3.5 FIELD QUALITY CONTROL 
 

A. Special Inspection as required by the applicable Building Code of all metal decking will be per-
formed by an inspection agency retained by the Owner at no expense to the Contractor.  The 
inspection agency shall work under the direction of the owner.  Contractor shall provide the in-
spection agency with the following: 

1. Schedule of all work in field with at least ten days' written notice before commencement of 
either activity. 

2. A complete set of approved shop and erection drawings. 
3. Order sheets, material bills, shipping bills and mill test reports. 
4. Representative sample pieces as requested by the testing agency. 
5. Full and ample means and assistance for testing all material. 
6. Proper facilities, including scaffolding, temporary work platforms, etc., for inspection of the 

work in the mills, shop and field. 
 

B. Each person installing connections shall be assigned an identifying symbol or mark and all shop 
and field connections shall be so identified so that the inspector can refer back to the person 
making the connection. 

 
C. The following minimum criteria shall be adhered to in testing of welds: 

1. All welds shall be examined by visual means. 
2. 25% of all welds, selected randomly, shall be measured. 
3. In addition, all welds subject to tensile stress shall be examined by the Ultrasonic Method 

for 100% of their length. 
4. 10% of all manual fillet welds shall be tested by the magnetic particle method. 
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5. 1'-0" at each end of automatic fillet welds shall be tested by the magnetic particle method. 
6. 100% of groove welds shall be tested by the ultrasonic method. 
 

D. Field inspection will include examination of decking for welding and touching-up of shop coat. 
 
E. Inspection of welding will be such as to assure that the work is within the quality requirements 

specified below and elsewhere in this section of the specifications and will include: 

1. Ascertainment that the electrodes and flux used for the SAW, GMAW and FCAW welding 
processes conform to the requirements of this section of the specifications. 

2. Ascertainment that the approved welding procedures and sequence are followed without 
deviation, unless specific approval for change is obtained from the architect. 

3. The testing agency shall be prepared to utilize the following approved methods of testing: 

a. Liquid penetrant inspection:  ASTM E 165. 
b. Magnetic particle:  ASTM A 709. 
c. Radiographic inspection:  ASTM E 94 and E 1032. 
d. Ultrasonic inspection: ASTM E 114 and AWS, Chapter 6, Section C. 

 
F. When defects are revealed, additional inspection by whatever method is deemed necessary by 

the inspector, shall be performed to the extent necessary to assure that the full amount of defect 
has been located.  No further work shall be done on the assembly or sub-assembly in question 
until all the necessary corrections have been made.  Defects shall be repaired, using the same 
welding procedure that was used initially in making the weld, unless otherwise approved by the 
architect.  Inspection of the repaired weld shall be by the same method that was used to reveal 
the defect.  A second repair of a defective area shall not be made without approval of the Architect. 

 
G. A distinguishing mark will be placed on all work that has been inspected and approved.  Material 

or work that is not acceptable will be designated by words such as "REJECT" or "REPAIR" 
marked directly on the material or work. 

 
H. Testing agency will report inspection results promptly and in writing to Contractor and Architect. 

 
I. Remove and replace work that does not comply with specified requirements. 

 
J. Additional inspecting, at Contractor's expense, will be performed to determine compliance of cor-

rected work with specified requirements. 

3.6 CLEANING UP 
 

A. Remove all equipment, unused materials and debris from the site immediately upon the comple-
tion of this work. 

3.7 WASTE MANAGEMENT 
 

A. Separate and recycle waste materials to the maximum extent feasible. 
 
B. Separate for recycling and place in designated containers the following metal waste in accord-

ance with the Waste Management Plans and local recycler standards:  Steel, iron, galvanized 
steel, galvanized sheet steel, stainless steel, aluminum, copper, zinc, lead, brass and bronze. 

 
C. Collect all metal cut-offs and scraps and recycle as above. 
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D. Fold up metal banding, flatten and place in designated area. 

 
E. Close and seal tightly all partly used paint and finish containers and store protected in a well-

ventilated, fire-safe area at moderate temperature. 
 

F. Designated un-used paint for: 

1. Immediate re-use 
2. Long term maintenance needs 
3. Recycling by an appropriate facility. 
4. Donation 

 
G. Place empty containers of solvent-based paints in areas designated for hazardous materials. 

 
H. Do not dispose of paints or solvents by pouring on the ground.  Place amounts too small to re-

use in designated containers for proper disposal 
 

I. Place materials defined as hazardous or toxic waste in designated containers. 
 
END OF SECTION 053100 
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      1. MK - McKinney 

      2. PE - Pemko 

      3. SU - Securitron 

      4. RO - Rockwood 

      5. YA - ASSA ABLOY ACCENTRA 

      6. SA - SARGENT 

      7. MC - Medeco 

      8. RF - Rixson 

      9. NO - Norton 

      10. OT - Other 
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Hardware Sets 

  

Set: 1.0 

Doors: 101.1, 102.1 

  

1 Continuous Hinge 
CFM_SLF-HD1-M x Length 

Required 
 PE  

2 Pull RM201 US32D RO  

1 Conc Overhead Stop 6-X36 630 RF  

1 Surface Closer 9500 (reg or P/A) 689 NO  

1 Threshold 
273x224AFGT x Length Required x 

MSES25SS 
 PE  

  

Notes: Perimeter / meeting stile gasketing by Alum Door / Frame Manufacturer 

 

  
  

Set: 2.0 

Doors: 003 

  

3 Hinge, Full Mortise, Hvy Wt T4A3786 [NRP]  US26D MK  

1 Electric Power Transfer EL-CEPT 630 SU � 

1 Rim Exit Device, Storeroom 
7100 B MELR AU626F 

K645xCT6SD 
630 YA � 

1 Small Format Inter Core X4 x SFIC To Suit 26 MC  

1 Surface Closer 7500 (Reg or P/A) 689 NO  

1 Wall Stop 403 (or) 441CU (As Required) US26D RO  

3 Silencer 608  RO  

1 ElectroLynx Harness - Frame QC-C1500P  MK � 

1 ElectroLynx Harness - Door QC-CXXX (Size as required)  MK � 

1 Card Reader By Security Supplier    

1 Power Supply AQL4-R8E1 x Relays as Required  SU � 

1 Wiring Diagram 
Elevation and Point to Point as 

Specified 
 OT  

  

Notes: Operation:  

*Door normally closed and secured.  

*Upon use of mechanical key or presentation of authorized credentials latch to retract allowing authorized 

entry.  

*Built in request to exit switch to allow authorized egress.  

*Upon loss of power door to remain locked.  

*Always free egress. 
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Set: 3.0 

Doors: 001, 501.1, 502.1 

  

6 Hinge, Full Mortise, Hvy Wt T4A3786 [NRP]  US26D MK  

2 Electric Power Transfer EL-CEPT 630 SU � 

1 Dust Proof Strike 570 US26D RO  

1 Self Latch Flush Bolt Set 2845 / 2945 (as required) US26D RO  

1 Fail Secure Lock AUR3 8891FL K635xCT6SD REX 630 YA � 

1 Small Format Inter Core X4 x SFIC To Suit 26 MC  

2 Surf Overhead Stop 10-X36 630 RF  

1 Surface Closer 7500 (Reg or P/A) 689 NO  

2 Silencer 608  RO  

1 ElectroLynx Harness - Frame QC-C1500P  MK � 

1 ElectroLynx Harness - Door QC-CXXX (Size as required)  MK � 

1 Card Reader By Security Supplier    

1 Power Supply AQL4-R8E1 x Relays as Required  SU � 

1 Wiring Diagram 
Elevation and Point to Point as 

Specified 
 OT  

  

Notes: Operation:  

*Door normally closed and secured.  

*Upon use of mechanical key or presentation of authorized credentials door to unlock allowing authorized 

entry.  

*Built in request to exit switch to allow authorized egress. 

*Upon loss of power door to remain locked.  

*Always free egress. 

 
  

Set: 4.0 

Doors: 002, 004 

  

3 Hinge, Full Mortise, Hvy Wt T4A3786 [NRP]  US26D MK  

1 Electric Power Transfer EL-CEPT 630 SU � 

1 Fail Secure Lock AUR3 8891FL K635xCT6SD REX 630 YA � 

1 Small Format Inter Core X4 x SFIC To Suit 26 MC  

1 Surface Closer 7500 (Reg or P/A) 689 NO  

1 Wall Stop 403 (or) 441CU (As Required) US26D RO  

3 Silencer 608  RO  

1 ElectroLynx Harness - Frame QC-C1500P  MK � 

1 ElectroLynx Harness - Door QC-CXXX (Size as required)  MK � 

1 Card Reader By Security Supplier    

1 Power Supply AQL4-R8E1 x Relays as Required  SU � 
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Notes: Operation:  

*Door normally closed and secured.  

*Upon use of mechanical key or presentation of authorized credentials door to unlock allowing authorized 

entry.  

*Built in request to exit switch to allow authorized egress. 

*Upon loss of power door to remain locked.  

*Always free egress. 

 

  

Set: 5.0 

Doors: 101, 102, 201, 202, 301, 302, 401, 402, 501, 502, 503, 603 

  

3 Hinge, Full Mortise, Hvy Wt T4A3786 [NRP]  US26D MK  

2 Pull RM201 US32D RO  

1 Surface Closer 7500 (Reg or P/A) 689 NO  

1 Wall Stop 403 (or) 441CU (As Required) US26D RO  

3 Silencer 608  RO  

  
������������
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OAKLAND COUNTY
PARKING DECKS

DESIGN DEVELOPMENT
SEPTEMBER 8, 2025

FRAMEWORK E, LLC
PROJ. NO. 2025011

(c) 2025 Framework E

– Door Hardware Schedule 080671 - 1

SECTION 080671
– DOOR HARDWARE SCHEDULE

PART 1 GENERAL
1.01 REFERENCE STANDARDS

A ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

B NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

C NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2025.
D NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
E NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives; 2025.

1.02 RELATED DOCUMENTS
A Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section.
1.03 SUMMARY

A This Section references specification sections relating to commercial door hardware for the
following:
1. Swinging doors.
2. Sliding Doors.
3. Other doors to the extent indicated.

B Commercial door hardware includes, but is not necessarily limited to, the following:
1. Mechanical door hardware.
2. Electromechanical and access control door hardware.
3. Electromechanical and access control door hardware power supplies, back-ups and surge

protection.
4. Automatic operators.
5. Cylinders specified for doors in other sections.

C Related Sections:
1. Division 08 Section “Door Hardware”.
2. Division 28 Section “Access Control Hardware Devices”.

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: Reference Related Sections for requirements regarding compliance with applicable
industry standards.

1.04 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.

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: Prepared under the supervision of the Owner, separate schedule detailing
final keying instructions for locksets and cylinders in writing. Include keying system explanation,
door numbers, key set symbols, hardware set numbers and special instructions. Owner to
approve submitted keying schedule prior to the ordering of permanent cylinders.

D Product Test Reports:  Indicating compliance with cycle testing requirements, based on
evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified
independent testing agency.

E 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. The manual to include the name, address, and
contact information of the manufacturers providing the hardware and their nearest service
representatives. The final copies delivered after completion of the installation test to include "as
built" modifications made during installation, checkout, and acceptance.

F Warranties and Maintenance: Special warranties and maintenance agreements specified in the
Related Sections.

1.05 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.
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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".

1.06 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.

1.07 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
2.01 SCHEDULED DOOR HARDWARE

A Refer to “PART 3 – EXECUTION” for required specification sections.
PART 3 EXECUTION
3.01 DOOR HARDWARE SETS

A The door 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.
1. Quantities listed are for each pair of doors, or for each single door.
2. The supplier is responsible for handing and sizing all products.
3. Where multiple options for a piece of hardware are given in a single line item, the supplier

shall provide the appropriate application for the opening.
4. At existing openings with new hardware the supplier shall field inspect existing conditions

prior to the submittal stage to verify the specified hardware will work as required. Provide
alternate solutions and proposals as needed.

B Products listed in the hardware sets shall be supplied by and in accordance with the
requirements described in the specification section as noted for each item.
1. Section 08 71 00 – Door Hardware.
2. Section 28 15 00 – Access Control Hardware Devices.

C Manufacturer’s Abbreviations:
1. MK -
MCKINNEY
2. PE -
PEMKO
3. SU -
SECURITR
ON
4. RO -
ROCKWOO
D
5. YA -
ASSA

 

      1. MK - McKinney     

      2. PE - Pemko     

      3. SU - Securitron     

      4. RO - Rockwood     

      5. YA - ASSA ABLOY ACCENTRA     

      6. SA - SARGENT     

      7. MC - Medeco     

      8. RF - Rixson     

      9. NO - Norton     

      10. OT - Other     
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ABLOY
ACCENTR
A
6. SA -
SARGENT
7. MC -
MEDECO
8. RF -
RIXSON
9. NO -
NORTON
10. OT -
OTHER

HARDWARE SETS HARDWARE
SETS

HARDWARE
SETS

HARDWARE
SETS

HARDWARE
SETS

HARDWARE
SETS

SET: 1.0 SET: 1.0 SET: 1.0 SET: 1.0 SET: 1.0 SET: 1.0

DOORS: 101.1, 102.1 DOORS:
101.1, 102.1

DOORS:
101.1, 102.1

DOORS:
101.1, 102.1

DOORS:
101.1, 102.1

DOORS:
101.1, 102.1

1CONTINUO
US HINGE

CFM_SLF-
HD1-M X
LENGTH
REQUIRE
D

P
E

2PULL RM201 US3
2D

R
O

1
CONC
OVERHEA
D STOP

6-X36 630 R
F

1SURFACE
CLOSER

9500 (REG
OR P/A) 689 N

O

1THRESHOL
D

273X224A
FGT X
LENGTH
REQUIRE
D X
MSES25S
S

P
E

NOTES: PERIMETER /
MEETING STILE GASKETING
BY ALUM DOOR / FRAME
MANUFACTURER

NOTES:
PERIMETER
/ MEETING
STILE

NOTES:
PERIMETER
/ MEETING
STILE

NOTES:
PERIMETER
/ MEETING
STILE

NOTES:
PERIMETER
/ MEETING
STILE

NOTES:
PERIMETER
/ MEETING
STILE

  

Hardware Sets 

  

Set: 1.0 

Doors: 101.2 

  

2 Continuous Hinge 
CFM_SLF-HD1-M x Length 

Required 
 PE  

4 Pull RM201 US32D RO  

2 Conc Overhead Stop 6-X36 630 RF  

2 Surface Closer 9500 (reg or P/A) 689 NO  
  

Set: 2.0 

Doors: 101.1, 102.1 

  

1 Continuous Hinge 
CFM_SLF-HD1-M x Length 

Required 
 PE  

2 Pull RM201 US32D RO  

1 Conc Overhead Stop 6-X36 630 RF  

1 Surface Closer 9500 (reg or P/A) 689 NO  

1 Threshold 
273x224AFGT x Length Required x 

MSES25SS 
 PE  

  

Notes: Perimeter / meeting stile gasketing by Alum Door / Frame Manufacturer 

 

  

Set: 3.0 

Doors: 003 

  

3 Hinge, Full Mortise, Hvy Wt T4A3786 [NRP]  US26D MK  

1 Electric Power Transfer EL-CEPT 630 SU � 

1 Rim Exit Device, Classroom 
7100 B MELR AU626F 

K645xCT6SD 
630 YA � 

1 Small Format Inter Core X4 x SFIC To Suit 26 MC  

1 Surface Closer 7500 (Reg or P/A) 689 NO  

1 Wall Stop 403 (or) 441CU (As Required) US26D RO  

3 Silencer 608  RO  

1 ElectroLynx Harness - Frame QC-C1500P  MK � 

1 ElectroLynx Harness - Door QC-CXXX (Size as required)  MK � 

1 Card Reader By Security Supplier    

1 Power Supply AQL4-R8E1 x Relays as Required  SU � 

1 Wiring Diagram 
Elevation and Point to Point as 

Specified 
 OT  
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GASKETING
BY ALUM
DOOR /
FRAME
MANUFACT
URER

GASKETING
BY ALUM
DOOR /
FRAME
MANUFACT
URER

GASKETING
BY ALUM
DOOR /
FRAME
MANUFACT
URER

GASKETING
BY ALUM
DOOR /
FRAME
MANUFACT
URER

GASKETING
BY ALUM
DOOR /
FRAME
MANUFACT
URER

SET: 2.0 SET: 2.0 SET: 2.0 SET: 2.0 SET: 2.0 SET: 2.0
DOORS: 003 DOORS: 003 DOORS: 003 DOORS: 003 DOORS: 003 DOORS: 003

3

HINGE,
FULL
MORTISE,
HVY WT

T4A3786
NRP 

US2
6D

M
K

1
ELECTRIC
POWER
TRANSFER

EL-CEPT 630 S
U ⚡

1

RIM EXIT
DEVICE,
STORERO
OM

7100 B
MELR
AU626F
K645XCT6
SD

630 Y
A ⚡

1

SMALL
FORMAT
INTER
CORE

X4 X SFIC
TO SUIT 26 M

C

1SURFACE
CLOSER

7500 (REG
OR P/A) 689 N

O

1WALL
STOP

403 (OR)
441CU (AS
REQUIRE
D)

US2
6D

R
O

3SILENCER 608 R
O

1

ELECTROL
YNX
HARNESS -
FRAME

QC-
C1500P

M
K ⚡

1

ELECTROL
YNX
HARNESS -
DOOR

QC-CXXX
(SIZE AS
REQUIRE
D)

M
K ⚡

1CARD
READER

BY
SECURITY
SUPPLIER

  

Notes: Operation:  

*Door normally closed and secured.  

*Upon use of mechanical key or presentation of authorized credentials latch to retract allowing authorized 

entry.  

*Built in request to exit switch to allow authorized egress.  

*Upon loss of power door to remain locked.  

*Always free egress. 

 
Set: 4.0 

Doors: 001, 701.1, 702.1 

  

6 Hinge, Full Mortise, Hvy Wt T4A3786 [NRP]  US26D MK  

2 Electric Power Transfer EL-CEPT 630 SU � 

1 Dust Proof Strike 570 US26D RO  

1 Self Latch Flush Bolt Set 2845 / 2945 (as required) US26D RO  

1 Fail Secure Lock AUR3 8891FL K635xCT6SD REX 630 YA � 

1 Small Format Inter Core X4 x SFIC To Suit 26 MC  

2 Surf Overhead Stop 10-X36 630 RF  

1 Surface Closer 7500 (Reg or P/A) 689 NO  

2 Silencer 608  RO  

1 ElectroLynx Harness - Frame QC-C1500P  MK � 

1 ElectroLynx Harness - Door QC-CXXX (Size as required)  MK � 

1 Card Reader By Security Supplier    

1 Power Supply AQL4-R8E1 x Relays as Required  SU � 

1 Wiring Diagram 
Elevation and Point to Point as 

Specified 
 OT  

  

Notes: Operation:  

*Door normally closed and secured.  

*Upon use of mechanical key or presentation of authorized credentials door to unlock allowing authorized 

entry.  

*Built in request to exit switch to allow authorized egress. 

*Upon loss of power door to remain locked.  

*Always free egress. 

 

  

Set: 5.0 

Doors: 002, 004 

  

3 Hinge, Full Mortise, Hvy Wt T4A3786 [NRP]  US26D MK  

1 Electric Power Transfer EL-CEPT 630 SU � 

1 Fail Secure Lock AUR3 8891FL K635xCT6SD REX 630 YA � 
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1POWER
SUPPLY

AQL4-
R8E1 X
RELAYS
AS
REQUIRE
D

S
U ⚡

1WIRING
DIAGRAM

ELEVATIO
N AND
POINT TO
POINT AS
SPECIFIE
D

O
T

NOTES: OPERATION: 
*DOOR NORMALLY CLOSED
AND SECURED. 
*UPON USE OF MECHANICAL
KEY OR PRESENTATION OF
AUTHORIZED CREDENTIALS
LATCH TO RETRACT
ALLOWING AUTHORIZED
ENTRY. 
*BUILT IN REQUEST TO EXIT
SWITCH TO ALLOW
AUTHORIZED EGRESS. 
*UPON LOSS OF POWER
DOOR TO REMAIN LOCKED. 
*ALWAYS FREE EGRESS.

NOTES:
OPERATION:
 
*DOOR
NORMALLY
CLOSED
AND
SECURED. 
*UPON USE
OF
MECHANICA
L KEY OR
PRESENTAT
ION OF
AUTHORIZE
D
CREDENTIA
LS LATCH
TO
RETRACT
ALLOWING
AUTHORIZE
D ENTRY. 
*BUILT IN
REQUEST
TO EXIT
SWITCH TO
ALLOW
AUTHORIZE
D EGRESS. 
*UPON LOSS
OF POWER
DOOR TO
REMAIN

NOTES:
OPERATION:
 
*DOOR
NORMALLY
CLOSED
AND
SECURED. 
*UPON USE
OF
MECHANICA
L KEY OR
PRESENTAT
ION OF
AUTHORIZE
D
CREDENTIA
LS LATCH
TO
RETRACT
ALLOWING
AUTHORIZE
D ENTRY. 
*BUILT IN
REQUEST
TO EXIT
SWITCH TO
ALLOW
AUTHORIZE
D EGRESS. 
*UPON LOSS
OF POWER
DOOR TO
REMAIN

NOTES:
OPERATION:
 
*DOOR
NORMALLY
CLOSED
AND
SECURED. 
*UPON USE
OF
MECHANICA
L KEY OR
PRESENTAT
ION OF
AUTHORIZE
D
CREDENTIA
LS LATCH
TO
RETRACT
ALLOWING
AUTHORIZE
D ENTRY. 
*BUILT IN
REQUEST
TO EXIT
SWITCH TO
ALLOW
AUTHORIZE
D EGRESS. 
*UPON LOSS
OF POWER
DOOR TO
REMAIN

NOTES:
OPERATION:
 
*DOOR
NORMALLY
CLOSED
AND
SECURED. 
*UPON USE
OF
MECHANICA
L KEY OR
PRESENTAT
ION OF
AUTHORIZE
D
CREDENTIA
LS LATCH
TO
RETRACT
ALLOWING
AUTHORIZE
D ENTRY. 
*BUILT IN
REQUEST
TO EXIT
SWITCH TO
ALLOW
AUTHORIZE
D EGRESS. 
*UPON LOSS
OF POWER
DOOR TO
REMAIN

NOTES:
OPERATION:
 
*DOOR
NORMALLY
CLOSED
AND
SECURED. 
*UPON USE
OF
MECHANICA
L KEY OR
PRESENTAT
ION OF
AUTHORIZE
D
CREDENTIA
LS LATCH
TO
RETRACT
ALLOWING
AUTHORIZE
D ENTRY. 
*BUILT IN
REQUEST
TO EXIT
SWITCH TO
ALLOW
AUTHORIZE
D EGRESS. 
*UPON LOSS
OF POWER
DOOR TO
REMAIN

 

1 Small Format Inter Core X4 x SFIC To Suit 26 MC  

1 Surface Closer 7500 (Reg or P/A) 689 NO  

1 Wall Stop 403 (or) 441CU (As Required) US26D RO  

3 Silencer 608  RO  

1 ElectroLynx Harness - Frame QC-C1500P  MK � 

1 ElectroLynx Harness - Door QC-CXXX (Size as required)  MK � 

1 Card Reader By Security Supplier    

1 Power Supply AQL4-R8E1 x Relays as Required  SU � 

1 Wiring Diagram 
Elevation and Point to Point as 

Specified 
 OT  

  

Notes: Operation:  

*Door normally closed and secured.  

*Upon use of mechanical key or presentation of authorized credentials door to unlock allowing authorized 

entry.  

*Built in request to exit switch to allow authorized egress. 

*Upon loss of power door to remain locked.  

*Always free egress. 

 

  

Set: 6.0 

Doors: 101, 102 

  

6 Hinge, Full Mortise, Hvy Wt T4A3786 [NRP]  US26D MK  

4 Pull RM201 US32D RO  

2 Surface Closer 7500 (Reg or P/A) 689 NO  

2 Wall Stop 403 (or) 441CU (As Required) US26D RO  

2 Silencer 608  RO  

  

Set: 7.0 

Doors: 201, 202, 301, 302, 401, 402, 501, 502, 601, 602, 701, 702, 703, 803 

  

3 Hinge, Full Mortise, Hvy Wt T4A3786 [NRP]  US26D MK  

2 Pull RM201 US32D RO  

1 Surface Closer 7500 (Reg or P/A) 689 NO  

1 Wall Stop 403 (or) 441CU (As Required) US26D RO  

3 Silencer 608  RO  

  

 

 

 

END OF SECTION 080671 
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SECTION 084413
GLAZED ALUMINUM CURTAIN WALLS

PART 1  GENERAL
1.01 SECTION INCLUDES

A Aluminum-framed curtain wall, with vision glazing and infill panels.
1.02 RELATED REQUIREMENTS

A Section 034100 - Structural Precast Concrete
B Section 051200 - Structural Steel Framing:  Steel attachment members.
C Section 079200 - Joint Sealants:  Sealing joints between frames and adjacent construction.
D Section 084313 - Aluminum-Framed Storefronts:  Entrance framing and doors.
E Section 088000 - Glazing.

1.03 REFERENCE STANDARDS
A AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site; 2015.
B AAMA 611 - Specification for Anodized Architectural Aluminum; 2024.
C ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
D ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

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

Wire, Profiles, and Tubes (Metric); 2021.
F 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.

G 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 ADMINISTRATIVE REQUIREMENTS
A Coordinate with installation of other components that comprise the exterior enclosure.
B Preinstallation Meeting:  Conduct a preinstallation meeting one week before starting work of

this section; require attendance by all affected installers.
1.05 SUBMITTALS

A See Section 013000 - 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.

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 Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 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.
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B Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with not less than three years of documented experience.

1.07 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.
1.08 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.

1.09 WARRANTY
A See Section 017800 - 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.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A Glazed Aluminum Curtain Walls Manufacturers:
1. Arcadia, Inc:  www.arcadiainc.com/#sle.
2. Kawneer North America:  www.kawneer.com/#sle.
3. Oldcastle Building Envelope:  www.oldcastlebe.com/#sle.
4. Tubelite, Inc:  www.tubeliteinc.com/#sle.
5. Substitutions:  See Section 016000 - Product Requirements.

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​​.
2. 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.
3. 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.

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

5. 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 ​Structural Drawings .​
2. Movement:  Accommodate the following movement without damage to components or

deterioration of seals:
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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:
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.

B Glazing:  See Section 088000.
2.04 MATERIALS

A Extruded Aluminum:  ASTM B221 (ASTM B221M).
B Structural Steel Sections:  ASTM A36/A36M; shop primed.
C Structural Supporting Anchors Attached to Structural Steel:  Design for bolted attachment.
D Structural Supporting Anchors Attached to Reinforced Concrete Members:  Design for welded

attachment to weld plates embedded in concrete.
E Fasteners:  Stainless steel; type as required or recommended by curtain wall manufacturer.
F Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration

requirements.
G Glazing Accessories:  See Section 088000.

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.

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 Touch-up minor damage to factory applied finish; replace components that cannot be

satisfactorily repaired.
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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
3.05 CLEANING

A Remove protective material from pre-finished aluminum surfaces.
B 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.
END OF SECTION  084413
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SECTION 087100
DOOR HARDWARE

PART 1 GENERAL
1.01 REFERENCE STANDARDS

A BHMA A156.1 - Standard for Butts and Hinges; 2021.
B BHMA A156.2 - Bored and Preassembled Locks and Latches; 2022.
C BHMA A156.3 - Exit Devices; 2020.
D BHMA A156.4 - Door Closers and Pivots; 2024.
E BHMA A156.5 - Cylinders and Input Devices for Locks; 2020.
F BHMA A156.6 - Standard for Architectural Door Trim; 2021.
G BHMA A156.8 - Door Controls - Overhead Stops and Holders; 2021.
H BHMA A156.13 - Mortise Locks & Latches Series 1000; 2022.
I BHMA A156.16 - Standard for Auxiliary Hardware; 2023.
J BHMA A156.18 - Standard for Materials and Finishes; 2020.
K BHMA A156.26 - Standard for Continuous Hinges; 2021.
L BHMA A156.36 - Auxiliary Locks; 2020.
M ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
N ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
O NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
P NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2025.
Q NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
R NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives; 2025.
S NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022.
T UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
U UL 294 - Access Control System Units; Current Edition, Including All Revisions.
V UL 305 - Standard for Panic Hardware; Current Edition, Including All Revisions.
W UL 437 - Standard for Key Locks; Current Edition, Including All Revisions.
X UL 1784 - Standard for Air Leakage Tests of Door Assemblies; Current Edition, Including All

Revisions.
1.02 RELATED DOCUMENTS

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

1.03 SUMMARY
A This Section includes commercial door hardware for the following:

1. Swinging doors.
2. Sliding doors.
3. 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”.
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2. Division 08 Section “Aluminum-Framed Entrances and Storefronts”.
3. Division 28 Section “Access Control Hardware Devices”.

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 as
applicable. Any undated reference to a standard shall be interpreted as referring to the latest
edition of that standard:
1. ANSI/BHMA Certified Product Standards - A156 Series.
2. UL 10C - Positive Pressure Fire Tests of Door Assemblies.
3. ANSI/UL 294 - Access Control System Units.
4. UL 305 - Panic Hardware.
5. ANSI/UL 437- Key Locks.

1.04 SUBMITTALS
A Product Data: Manufacturer's product data sheets including installation details, material

descriptions, dimensions of individual components and profiles, operational descriptions and
finishes.

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,
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Samples, Shop Drawings of other work affected by door hardware, and other information
essential to the coordinated review of the Door Hardware Schedule.

C Shop Drawings: Details of electrified access control hardware indicating the following:
1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring

diagrams for power, signaling, monitoring, communication, and control of the access
control system electrified hardware. Differentiate between manufacturer-installed and
field-installed wiring. Include the following:
a. Elevation diagram of each unique access controlled opening showing location and

interconnection of major system components with respect to their placement in the
respective door openings.

b. Complete (risers, point-to-point) access control system block wiring diagrams.
c. Wiring instructions for each electronic component scheduled herein.

2. Electrical Coordination: Coordinate with related sections the voltages and wiring details
required at electrically controlled and operated hardware openings.

D 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.

E Informational Submittals:
1. Product Test Reports: Indicating compliance with cycle testing requirements, based on

evaluation of comprehensive tests performed by manufacturer and witnessed by a
qualified independent testing agency.

1.05 CLOSEOUT SUBMITTALS
A Operating and Maintenance Manuals: Provide manufacturers operating and maintenance

manuals for each item comprising the complete door hardware installation in quantity as
required in Division 01, Closeout Procedures.

B Project Record Documents: Provide record documentation of as-built door hardware sets in
digital format (.pdf, .docx, .xlsx, .csv) and as required in Division 01, Project Record
Documents.

1.06 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 Certified Products: Where specified, products must maintain a current listing in the Builders
Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD).

C 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.

D 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
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of the Work to consult with Contractor, Architect, and Owner concerning both standard and
electromechanical door hardware and keying.

E 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.
F Each unit to bear third party permanent label indicating compliance with the referenced testing

standards.
G 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.

H 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

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

1.07 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".
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1.08 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.

1.09 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 Warranty Period: Unless otherwise indicated, warranty shall be one year from date of
Substantial Completion.

PART 2 PRODUCTS
2.01 MATERIALS

A Hardware shall not have any visible manufacturer names on exposed materials, except
cylinders, when the door is in a closed position.

2.02 BUTT HINGES
A Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as

specified in the Door Hardware Sets.
1. Quantity: Provide the following hinge quantity:

a. Two Hinges: For doors with heights up to 60 inches (1524 mm).
b. Three Hinges: For doors with heights 61 to 90 inches (2286 mm).
c. Four Hinges: For doors with heights 91 to 120 inches (3048 mm).
d. For doors with heights more than 120 inches (3048 mm), provide 4 hinges, plus 1

hinge for every 30 inches (762 mm) 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:
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:
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a. Non-removable Pins: With the exception of electric through wire hinges, provide set
screw in hinge barrel that, when tightened into a groove in hinge pin, prevents
removal of pin while door is closed; for all out-swinging lockable doors.

5. Manufacturers:
a. McKinney (MK) - TA/T4A Series, 5-knuckle.

2.03 CONTINUOUS HINGES
A Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. with

minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a minimum
overall width of 4 inches (101.6 mm). 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. Where specified, provide modular continuous geared hinges that ship in two or three

pieces and form a single continuous hinge upon installation.
2. Manufacturers:.

a. Pemko (PE).
2.04 POWER TRANSFER DEVICES

A Concealed Quick Connect Electric Power Transfers: Provide concealed wiring pathway housing
mortised into the door and frame for low voltage electrified door hardware. Furnish with
Molex™ standardized plug connectors and sufficient number of concealed wires (up to 12) to
accommodate the electrified functions specified in the Door Hardware Sets. Connectors plug
directly to through-door wiring harnesses for connection to electric locking devices and power
supplies. Wire nut connections are not acceptable.
1. Manufacturers:

a. Pemko (PE) - EL-CEPT Series.
b. Securitron (SU) - EL-CEPT Series.

B Electric Door Wire Harnesses: Provide electric/data transfer wiring harnesses with standardized
plug connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-
door wiring harnesses for connection to electric locking devices and power supplies. Provide
sufficient number and type of concealed wires to accommodate electric function of specified
hardware. Provide a connector for through-door electronic locking devices and from hinge to
junction box above the opening. Wire nut connections are not acceptable. Determine the length
required for each electrified hardware component for the door type, size and construction,
minimum of two per electrified opening.
1. Provide one each of the following tools as part of the base bid contract:

a. McKinney (MK) - Electrical Connecting Kit: QC-R001.
b. McKinney (MK) - Connector Hand Tool: QC-R003.

2. Manufacturers:
a. McKinney (MK) - QC-C Series.

2.05 DOOR OPERATING TRIM
A Flush Bolts and Surface Bolts: Provide products conforming to ANSI/BHMA A156.3 and

A156.16, Grade 1.
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.
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4. Provide related accessories (mounting brackets, strikes, coordinators, etc.) as required for
appropriate installation and operation.

5. Manufacturers:
a. Rockwood (RO).

B Door Push Plates and Pulls: ANSI/BHMA A156.6 door pushes and pull units 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 (1.27 mm) 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. Pulls shall be provided with a 10” clearance from the finished floor on the push side to
accommodate wheelchair accessibility.

5. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware
Sets. When through-bolt fasteners are in the same location as a push plate, countersink
the fasteners flush with the door face allowing the push plate to sit flat against the door.

6. Manufacturers:
a. Rockwood (RO).

2.06 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 Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats

and types:
1. Threaded mortise cylinders with rings and cams to suit hardware application.
2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring.
3. Bored or cylindrical lock cylinders with tailpieces as required to suit locks.
4. Tubular deadlocks and other auxiliary locks.
5. 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.
6. Keyway: Manufacturer’s Standard.

C Small Format Interchangeable Cores: Provide small format interchangeable cores (SFIC) as
specified, core insert, removable by use of a special key; usable with other manufacturers'
cylinders.

D Patented Cylinders: ANSI/BHMA A156.5, Grade 1 Certified Products Directory (CPD) listed
cylinders employing a utility patented and restricted keyway requiring the use of a patented key.
Cylinders are to be protected from unauthorized manufacture and distribution by manufacturer’s
United States patents.
1. Patented key systems shall not be established with products that have an expired patent.

Expired systems shall only be specified and supplied to support existing systems.
2. Manufacturers:

a. Medeco (MC) - X4.
E Keying System: Each type of lock and cylinders to be factory keyed.

1. Supplier shall conduct a "Keying Conference" to define and document keying system
instructions and requirements.
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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 key system as directed by the Owner.
F Key Quantity: Provide the following minimum number of keys:

1. Change Keys per Cylinder: Three (3).
2. Master Keys (per Master Key Level/Group): Five (5).
3. Construction Keys (where required): Ten (10).
4. Construction Control Keys (where required): Two (2).
5. Permanent Control Keys (where required): Two (2).

G Construction Keying: Provide temporary keyed construction cores.
H 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.
2.07 KEY CONTROL

A 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. Manufacturers:

a. Lund Equipment (LU).
b. MMF Industries (MM).
c. Telkee (TK).

2.08 MORTISE LOCKS AND LATCHING DEVICES
A Mortise Locksets, Grade 1 (Heavy Duty): Provide ANSI/BHMA A156.13, Series 1000,

Operational Grade 1 Certified Products Directory (CPD) listed mortise locksets. Listed
manufacturers shall meet all functions and features as specified herein.
1. Manufacturers:

a. ASSA ABLOY ACCENTRA (YA) - 8800FL Series.
b. Corbin Russwin Hardware (RU) - ML2000 Series.
c. Sargent Manufacturing (SA) - 8200 Series.

2.09 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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2.10 CONVENTIONAL EXIT DEVICES
A General Requirements: All exit devices specified herein shall meet or exceed the following

criteria:
1. Exit devices shall have a five-year warranty.
2. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed

and labeled for "Panic Hardware" according to UL 305. Provide proper fasteners as
required by manufacturer including sex nuts and bolts at openings specified in the
Hardware Sets.

3. 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.

4. 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.

5. 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.

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 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
Products Directory (CPD) listed exit devices. Listed manufacturers shall meet all functions and
features as specified herein.
1. Electromechanical exit devices shall have the following functions and features:

a. Universal Molex plug-in connectors that have standardized color-coded wiring and
are field configurable in fail safe or fail secure and operate from 12vdc to 24vdc
regulated.

b. EcoFlex or equivalent technology that reduces energy consumption up to 92% as
certified by GreenCircle.

c. Options to be available for request-to-exit or enter signaling, latchbolt and touchbar
monitoring.

d. Field configurable electrified trim to fail-safe or fail-secure that operates from 12-
24VDC.

e. Five-year limited warranty for electromechanical features.
2. Manufacturers:
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a. ASSA ABLOY ACCENTRA (YA) - 7000 Series.
b. Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series.
c. Sargent Manufacturing (SA) - 80 Series.

2.11 SURFACE 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.

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. Size of Units: Comply with manufacturer's written recommendations for sizing of door
closers depending on size of door, exposure to weather, and anticipated frequency of use.
Where closers are indicated for doors required to be accessible to the Americans with
Disabilities Act, provide units complying with ANSI ICC A117.1.

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

5. Closers shall not be installed on exterior or corridor side of doors; where possible install
closers on door for optimum aesthetics.

6. 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.

B Door Closers, Surface Mounted (Large Body Cast Iron): ANSI/BHMA A156.4, Grade 1 Certified
Products Directory (CPD) listed surface mounted, heavy duty 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
body construction, with adjustable backcheck and separate non-critical valves for closing
sweep and latch speed control.
1. Large body cast iron surface mounted door closers shall have a 30-year warranty.
2. Manufacturers:

a. Corbin Russwin Hardware (RU) - DC8000 Series.
b. Norton Rixson (NO) - 9500 Series.
c. Sargent Manufacturing (SA) - 281 Series.

C Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified Products
Directory (CPD) listed surface mounted, heavy duty 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 and separate non-critical valves for closing
sweep and latch speed control. Provide non-handed units standard.
1. Heavy duty surface mounted door closers shall have a 30-year warranty.
2. Manufacturers:

a. ASSA ABLOY ACCENTRA (YA) - 4400 Series.
b. Corbin Russwin Hardware (RU) - DC6000 Series.
c. Norton Rixson (NO) - 7500 Series.
d. Sargent Manufacturing (SA) - 351 Series.

2.12 DOOR STOPS AND HOLDERS
A General: Door stops and holders to be of type and design as specified below or in the

Hardware Sets.
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B Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 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. Manufacturers:

a. Rockwood (RO).
C Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory

(CPD) listed overhead stops and holders to be surface or concealed types as indicated in
Hardware Sets. Track, slide, arm and jamb bracket to be constructed of extruded bronze and
shock absorber spring of heavy tempered steel. Provide non-handed design with mounting
brackets as required for proper operation and function.
1. Manufacturers:

a. Norton Rixson (RF).
b. Rockwood (RO).
c. Sargent Manufacturing (SA).

2.13 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 UL 10C Standard for Positive Pressure

Fire Tests of Door Assemblies, and NFPA 252, Standard Methods of Fire Tests of Door
Assemblies.

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 Manufacturers:
1. Pemko (PE).

2.14 ELECTRONIC ACCESSORIES
A Intelligent Switching Power Supplies: Provide the least number of power supplies at the

appropriate amperage level sufficient to exceed the required total draw for the specified
electrified hardware and access control equipment.
1. Power supplies shall meet all functions and features as specified herein.

a. UL listed dual voltage 12 or 24 VDC field selectable continuous output.
b. Dedicated fast charger to prolong battery life with low battery cutoff to protect

batteries from deep discharge.
c. Enhanced surge immunity for input/output protection
d. Separate, dedicated battery charging circuit to keep locks cooler.



OAKLAND COUNTY
PARKING DECKS

DESIGN DEVELOPMENT
SEPTEMBER 8, 2025

FRAMEWORK E, LLC
PROJ. NO. 2025011

(c) 2025 Framework E

Door Hardware 087100 - 12

e. Dual-color LED visual notification to prevent applying incorrect voltages to the power
supply.

f. Instant auto-switch to battery on AC loss.
g. Expandable up to 16 outputs in the standard enclosure
h. Integrated fire alarm interface to allow main output shutdown or disconnect on a per

output basis when using an R8 output module.
i. Network ready and remotely manage locks and connected devices when using an M8

managed output module on network models.
j. Lifetime replacement, no-fault, no questions asked warranty.

2. Manufacturers:
a. Securitron (SU) - AQL Series.

2.15 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.

2.16 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
3.01 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.

3.02 PREPARATION
A Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.
B Wood Doors: Comply with ANSI/DHI A115-W series.

3.03 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. DHI TDH-007-20: Installation Guide for Doors and Hardware.
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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 Push Plates and Door Pulls: When through-bolt fasteners are in the same location as a push
plate, countersink the fasteners flush with the door face allowing the push plate to sit flat
against the door.

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

F 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.

3.04 FIELD QUALITY CONTROL
A Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”.

Produce project punch report for each installed door opening indicating compliance with
approved submittals and verification hardware is properly installed, operating and adjusted.
Include list of items to be completed and corrected, indicating the reasons or deficiencies
causing the Work to be incomplete or rejected.
1. Organization of List: Include separate Door Opening and Deficiencies and Corrective

Action Lists organized by Mark, Opening Remarks and Comments, and related Opening
Images and Video Recordings.

3.05 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.

3.06 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.

3.07 DEMONSTRATION
A Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and

electromechanical door hardware.
3.08 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
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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.
1. Quantities listed are for each pair of doors, or for each single door.
2. The supplier is responsible for handing and sizing all products.
3. Where multiple options for a piece of hardware are given in a single line item, the supplier

shall provide the appropriate application for the opening.
4. At existing openings with new hardware the supplier shall field inspect existing conditions

prior to the submittal stage to verify the specified hardware will work as required. Provide
alternate solutions and proposals as needed.

B Refer to Section 080671, Door Hardware Sets, for hardware sets.
END OF SECTION  087100



OAKLAND COUNTY 

PARKING DECKS 

DESIGN DEVELOPMENT 

SEPTEMBER 8, 2025 

FRAMEWORK E, LLC 

PROJ. NO. 2025011 

© 2025 Framework E 

   

Machine Room-Less Electric 

Traction Passenger Elevators 
 142123 - 1 

SECTION 142123  

MACHINE ROOM-LESS ELECTRIC TRACTION PASSENGER ELEVATORS 

PART 1 GENERAL 

1,01   REFERENCE STANDARDS 

A 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; 2022. 

B ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017. 

C ISO 9001 - Quality Management Systems — Requirements; 2015, with Amendment (2024). 

D ISO 14001 - Environmental Management Systems — Requirements with Guidance for Use; 

2015. 

E ISO 14044 - Environmental Management - Life Cycle Assessment - Requirements and 

Guidelines; 2006, with Amendment (2020). 

F NFPA 13 - Standard for the Installation of Sprinkler Systems; Most Recent Edition Adopted by 

Authority Having Jurisdiction, Including All Applicable Amendments and Supplements. 

G NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements. 

H NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2025. 

1.02 SUMMARY: Section includes machine room-less electric traction passenger elevators as shown 

and specified. elevator work includes: 

A. Gearless electric traction passenger elevators. 

B. Elevator car enclosures, hoistway entrances and signal equipment. 

C. Operation and control systems. 

D. Accessibility provisions for physically disabled persons. 

E. Equipment, machines, controls, systems and devices as required for safely operating the 

specified elevators at their rated speed and capacity. 

F. Materials and accessories as required to complete the elevator installation. 

1.03   RELATED SECTIONS: 

A Division 1 General Requirements: Meet or exceed all referenced sustainability requirements. 

B Division 3 Precast Structural Concrete: Installing inserts, sleeves and anchors in precast 

concrete. 

C Division 4 Masonry: Installing inserts, sleeves and anchors in masonry. 

D Division 5 Metals: 

1. Providing hoist beams, pit ladders, steel framing, auxiliary support steel and divider beams 

for supporting guide-rail brackets. 

2. Providing steel angle sill supports and grouting hoistway entrance sills and frames. 

E Division 9 Finishes: Providing elevator car finish flooring and field painting unfinished and shop 

primed ferrous materials. 

F Division 22 Plumbing 

1. Sump pit 

G Division 23 Heating, Ventilation and Air Conditioning 

1. Heating and ventilating hoistways and/or control room. 

H Division 26 Sections: 

1. Providing electrical service to elevators, including fused disconnect switches where 

permitted. (Note: fused disconnect switch to be provided as part of elevator manufacture 

product) 

2. Emergency power supply, transfer switch and auxiliary contacts. 
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3. Heat and smoke sensing devices. 

4. Convenience outlets and illumination in control room (if applicable), hoistway and pit. 

I NOTE: General Contractor shall provide the following in accordance with the requirements of 

the model building code and ASME A17.1 Code. for specific rules, refer to ASME A17.1, Part 2 

for traction elevators. state or local requirements must be used if more stringent: 

1. A plumb and legal hoistway, properly framed and enclosed including a pit of proper depth, 

and a pit ladder for each elevator.  

a. Hoistway walls require a minimum two hours of fire rating. Hoistway should be clear 

and plumb with variations not to exceed 1/2'' at any point.  

b. Drains, lights, access doors, waterproofing and hoistway ventilation, as required. 

2. Elevator controller space 

a. Door jamb controller option - controller landing wall thickness must be a minimum of 8 

1/2 inches (12.7 mm) thick.  This is due to the controller being mounted on the top 

floor landing in the door frame on the return side of the door. Provide telephone line, 

light fixture (200 lx / 19 fc), and convenience outlet in the hoistway at the landing 

where the elevator controller is located.  Final location must be coordinated with 

elevator contractor. These requirements must be coordinated between the general 

contractor and the elevator contractor. 

b. Control room option - provide a suitable control closet with access and ventilation in 

accordance with all applicable codes and regulations. The control closet shall be 

maintained at a temperature between 32 F (0 C) and 104 F (40 C). To be measured 

at 6 feet (182.88 cm) above the floor and 1 foot (30.48 cm) out from the front center 

of the car controller(s). Relative humidity is not to exceed 95% non-condensing. Local 

codes may require tighter temperature ranges, and higher ventilation levels - check 

with local code authority for the exact requirements in your area. All telephone wiring 

to controller room control panel, and installation of telephone instrument or other 

communication equipment in elevator cab with all connections to elevator in controller 

room. 

3. Hoistway must be maintained between 32ºF (0ºC) and 122ºF (50ºC) measured at the 

machine. 

4. Adequate supports to carry the loads of all equipment, including overhead machine and 

machine beams located in hoistway including supports for guide rail brackets. 

5. Complete 3 phase connections from the electric power mains to each controller, including 

necessary circuit breakers and fused mainline disconnect switches unless otherwise 

specified herein by elevator manufacture. 

6. Electric power of the same characteristics as the permanent supply without charge for the 

construction, testing and adjusting. 

7. Provide proper piping and conduit. 

8. Divider beams for rail bracket support as required. 

9. Cutting of walls floor, etc. and removal of such obstructions as may be necessary for 

proper installation of the elevator. 

10. Grouting of door sills, hoistway frames, and signal fixtures after installation of the elevator 

equipment. 

11. All painting, except as otherwise specified. 

12. Provide hoistway walls designed and constructed in accordance with the required fire 

rating (including those places where elevator fixture boxes, rail bracket fastenings, and 

any other penetration into the hoistway walls). 
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13. Temporary enclosures, barricades and other protection from open hoistway and elevator 

work area during the time the elevator is being installed to meet all permanent installation 

safety codes. A temporary work platform to be provided at the top landing across the 

hoistway; if required, it should conform to all code and safety requirements. 

14. Smoke detector/sensing devices and contacts wired to elevator control as required by 

local code. A means to automatically disconnect the main line power supply to the 

elevator prior to the application of water in the elevator controller room shall be furnished 

by the electrical contractor. This means shall not be self-resetting. 

15. Before erection of rough walls and doors; erect hoistway sills, headers, and frames. After 

rough walls are finished; erect fascias and toe guards. Set sill level and slightly above 

finished floor at landings. 

16. A standby power source, including necessary transfer switches and auxiliary contact, 

where elevator operation from an alternate power supply is required. 

17. Adequate storage facilities for elevator equipment prior to and during installation at ground 

level within 150 feet (4572 cm) of hoistway. 

18. Setting of anchors and sleeves. 

19. Install bevel guards at 75° on all recesses, projections or setbacks over 2'' (4'' for A17.1 

2000 areas) except for loading or unloading. 

20. For car light and fan: provide a feeder and branch wiring circuits to elevator control 

cabinet. 

21. Locate a light fixture (200 lx / 19 fc) and convenience outlet in pit with switch located 

adjacent to the access door. 

22. Where pit access is by means of the lowest hoistway entrance, a vertical ladder of non-

combustible material extending 42'' minimum, (48'' minimum for A17.1-2019 areas) shall 

be provided at the same height, above sill of access door or handgrips. 

1.04 SUBMITTALS 

A Product data: When requested, the Elevator Contractor shall provide standard cab, entrance 

and signal fixture data to describe product for approval. 

B Shop drawings: 

a. Show equipment arrangement in the corridor, pit, and hoistway and/or optional 

control room. Provide plans, elevations, sections and details of assembly, erection, 

anchorage, and equipment location. 

b. Indicate elevator system capacities, sizes, performances, safety features, finishes 

and other pertinent information. 

c. Show floors served, travel distances, maximum loads imposed on the building 

structure at points of support and all similar considerations of the elevator work. 

d. Indicate electrical power requirements and branch circuit protection device 

recommendations. 

C Paint selection: Submit Manufacturer’s standard selection charts for exposed finishes and 

materials. 

D Integrated laminate selection: submit Manufacturer’s standard selection charts for exposed 

finishes and materials. 

E Metal finishes: upon request, standard metal samples provided. 

F Operation and maintenance data. include the following: 

a. Generic owner’s manuals and no wiring diagrams. 

b. Parts list, with recommended parts inventory. 
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1.05 QUALITY ASSURANCE 

A Manufacturer qualifications: an approved manufacturer with minimum 15 years of experience in 

manufacturing, installing, and servicing elevators of the type required for the project. 

1. The manufacturer of machines, controllers, signal fixtures, door operators, cabs, 

entrances, and all other major parts of elevator operating equipment. 

a. The major parts of the elevator equipment shall be manufactured by the installing 

company, and not be an assembled system. 

2. The Manufacturer shall have a documented, on-going quality assurance program. 

3. ISO 9001:2000 Manufacturer Certified 

4. ISO 14001:2004 Environmental Management System Certified 

5. LEED Gold certified elevator manufacturing facility. 

6. Installer Qualifications: The Manufacturer or elevators equal in character and performance 

to the project elevators. An authorized agent of the manufacturer with not less than 15 

years of satisfactory experience installing 

7. Regulatory Requirements: 

1) ASME A17.1 Safety Code for Elevators and Escalators, latest edition or as 

required by the local building code. 

2) NFPA 70 National Electrical Code. 

3) NFPA 80 Fire Doors and Windows. 

4) Americans with Disabilities Act - Accessibility Guidelines (ADAAG) 

5) Section 407 inch (10337.8 mm) ICC A117.1, when required by local authorities 

6) CAN/CSA C22.1 Canadian Electrical Code 

7) CAN/CSA B44 Safety Code for Elevators and Escalators. 

8. Fire-rated entrance assemblies: Opening protective assemblies including frames, 

hardware, and operation shall comply with ASTM E2074, CAN4-S104 (ULC-S104), 

UL10(b), and NFPA standard 80. provide entrance assembly units bearing class b or 1 1/2 

hour label by a nationally recognized testing laboratory (2 hour label in canada). 

9. Inspection and testing: 

1) Elevator Installer shall obtain and pay for all required inspections, tests, permits 

and fees for elevator installation. 

2) Arrange for inspections and make required tests. 

3) Deliver to the Owner upon completion and acceptance of elevator work 

1.06 DELIVERY, STORAGE AND HANDLING: 

A Manufacturing shall deliver elevator materials, components and equipment and the contractor is 

responsible to provide secure and safe storage on job site. 
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1.07 PROJECT CONDITIONS 

A. Temporary Use: Elevators shall not be used for temporary service or for any other purpose 

during the construction period before substantial completion and acceptance by the purchaser 

unless agreed upon by elevator contractor and general contractor with signed temporary 

agreement. 

1.08 WARRANTY 

A Submit elevator manufacturer's standard written warranty agreeing to repair, restore or replace 

defects in elevator work materials and workmanship not due to ordinary wear and tear or 

improper use or care for 12 months after final acceptance. 

1.09 MAINTENANCE 

A Furnish maintenance and call back service for a period of 12 months for each elevator after 

completion of installation or acceptance thereof by beneficial use, whichever is earlier, during 

normal working hours excluding callbacks. 

1. Service shall consist of periodic examination of the equipment, adjustment, lubrication, 

cleaning, supplies and parts to keep the elevators in proper operation. Maintenance work, 

including emergency call back repair service, shall be performed by trained employees of 

the elevator contractor during regular working hours. 

2. Submit parts catalog and show evidence of local parts inventory with complete list of 

recommended spare parts.  Parts shall be produced by manufacturer of original 

equipment. 

3. Manufacturer shall have a service office and full-time service personnel within a 100 mile 

(160.93 kilometer) radius of the project site. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A KONE; KONE MonoSpace 500 DX:  www.kone.us/#sle. 

B Otis Elevator Company; Gen3 Edge Machine Room Less:  www.otis.com/#sle. 

C Schindler Elevator Corporation;  www.us.schindler.com/#sle. 

D TK Elevator; Evolution (Basis of Design):  www.tkelevator.com/#sle. 

E Substitutions:  See Section 016000 - Product Requirements. 

2.02 MATERIALS, GENERAL 

A All elevator cab materials including frame, buttons, lighting, wall and ceiling assembly, 

laminates and carpet shall have an EPD and an HPD. 

B Colors, patterns, and finishes: as selected by the architect from manufacturer's full range of 

standard colors, patterns, and finishes. 

C Steel: 

1. Shapes and bars: Carbon. 

2. Sheet: Cold- and hot-rolled stainless steel sheet, galvanized. 

D Finish: Factory-applied paint for structural parts, painted for architectural parts.  Color selection 

shall be based on elevator manufacture’s standard selections. 
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E Integrated laminate: decorative surface finishes, pressure sensitive, acrylic type, nominal 0.014" 

thickness.  laminate selection must be based on elevator manufacture’s standard selections. 

F Ref. Architectural drawings Finish Schedule for floor finish. 

2.03 HOISTWAY EQUIPMENT 

A Platform: fabricated frame of formed or structural steel shapes, gusseted and riveted/clinched. 

The car platform shall be designed and fabricated to support one-piece loads weighing up to 

25% of the rated capacity. 

B Deflector sheaves: none 

C Guide rails: dry, non-lubricated steel, fastened to the building with steel brackets. 

D Guides: slide guides shall be mounted on top and bottom of the car. 

E Buffers: provide substantial buffers in the elevator pit. mount buffers on continuous channels 

fastened to the elevator guide rail or securely anchored to the pit floor. predefined buffer stands 

for 4’ and 5’ pit depths. 

F Machine: the hoisting machine shall be a compact energy efficient permanent magnet gearless 

traction type, consisting of PMAC motor, brake and driving sheave mounted on a rigid bedplate 

in the top of the hoistway. a large solid, forged shaft shall serve as a support for the motor rotor 

assembly and for the drive sheave and brake system. it shall be supported by roller bearings 

mounted in the machine housing. 

G Drive system: 

1. The drive system shall be of the Variable Voltage Variable Frequency (VVVF) 

regenerative. 

2. The system shall be a vector controlled pulse-width modulated AC drive.  The variable 

voltage variable frequency drive shall convert the AC power supply using a two-step 

process to a variable voltage variable frequency power supply for use by the hoist 

motor. 

3. The speed control shall be by means of vector control providing direct torque and field 

excitation automatically provided by permanent magnet.  A digital absolute velocity 

encoder shall be provided giving feedback to the controller on armature position and 

motor speed. 

4. Dual solid state electronics (IGBT Insulated Gate Bipolar Transistor) in series shall be 

used in place of mechanical contactors. 
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H Motor/Machine: the motor shall be PMAC, totally enclosed, non-ventilated with class "f" 

insulation.  

1. The motor armature shall be dynamically balanced and supported by roller bearings of 

ample capacity.  

2. The armature and driving sheave shall be properly balanced for smooth, high-speed 

elevator performance. the pm machine shall be mounted horizontally in the top of the 

hoistway in a unitized formed steel structure on bearing plates furnished by the elevator 

installer.  

3. The unitized formed steel structure shall be securely fastened to the supports supplied by 

other trades. 

I Brake: The brake shall be a spring applied electric brake; held open by an electro-magnet 

actuated by a digital brake controller and designed to make smooth, positive stops.  

1. The brake shall be designed to automatically apply in the event of interruption of power 

supply from any cause. operation and control of the brake shall be all digital.  

2. The setting and lifting of the brake shall be software based and all electronic. All 

adjustments and setup of the brake shall be made using a pc interface.  

3. No contactors or resistors shall be used in the actuation of the brake. 

J Suspension belts and governor rope: Suspension belts shall be flat belts of polyurethane with 

an inner core of 14 steel cords with an ft1 fire rating such that hoistway sprinklers are not 

required by NFPA 13. Each belt shall have a suspension strength of 64 KN (14,388 pounds). 

1. Three belts. 

2. Suspension tension monitor shall detect differences in belt tension and for loss of tension. 

If fault is detected, the car shall stop at the nearest floor and an Out of Service call be 

registered. 

3. Trip criteria shall be monitored, and data shall be stored in redundant non-volatile 

locations. Belts shall be replaced prior to the end of service life. Messages shall be issued 

at 180, 90, and 30 days prior to the last day of service life. 

4. Governor ropes shall be of steel wire construction. 

5. Any special tools, devices, software or equipment required for monitoring the wear of 

suspension shall be included with the installation of the equipment and become the 

property of the owner at time of elevator completion. This includes special ongoing 

monitoring systems, special tools and instruction needed to monitor the suspension 

system. 
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K Counterweight: Counterbalance each elevator for smooth and economical operation by using 

steel and/or cement weights securely fastened in a steel counterweight frame. Counterweight 

shall equal the weight of the complete elevator car and approximately 50 percent of the 

specified capacity load. 

L Safety and Governor: Car safety shall be mounted on the bottom members of the car frame and 

be operated by a centrifugal speed governor. The governor shall be designed to cut off power 

to the motor and apply the brake whenever the governor indicates the car has excessive speed. 

The governor shall function when the car over speeds. 

M Emergency Terminal Limits: Place electric limit devices in the hoistway near the terminal 

landings.  Limit switch(es) shall be designed to cut off the electric current and stop the car if it 

runs beyond either terminal landing. 

N Automatic Self-Leveling: Provide each elevator car with a self-leveling feature to automatically 

bring the car to the floor landings and correct for over travel or under travel. Self-leveling shall, 

within its zone, be automatic and independent of the operating device. The car shall be 

maintained approximately level with the landing irrespective of its load. 

2.04 HOISTWAY ENTRANCES 

A Doors and frames: provide complete hollow metal type hoistway entrances at each hoistway 

opening bolted\knock down construction. 

1. Manufacturer's standard entrance design consisting of hangers, doors, hanger supports, 

hanger covers, fascia plates (where required), sight guards, and necessary hardware. 

2. Hoistway design: Entrance jamb has a fixed depth so provisions must be made to finish 

the edge of the wall that may not be covered by the entrance. 

3. Communication failure indicator: A Communication failure is a jewel that is located in the 

jamb and lights up if the connection with the phone in the elevator becomes faulty. 

Communication failure is tested on the SIL3 rated devices by inspectors to ensure the car 

will not run or accept a car call when there is a loss of communication between the car 

and controller. 

4. Main landing door & frame finish: Factory painted finish, with factory painted finish 

entrance frame.with factory painted finish entrance frame. 

5. Typical door & frame finish: Some floors may have factory painted doors, if selected, with 

factory painted finish entrance frame.with factory painted finish entrance frame. 

B Interlocks: equip each hoistway entrance with an approved type of interlock, tested as required 

by code.  provide door restriction devices as required by code. 

C Door hanger and tracks: provide sheave type two-point suspension hangers and tracks for each 

hoistway horizontal sliding door. 

1. Sheaves: Polyurethane tires with ball bearings properly sealed to retain grease. 

2. Hangers: Provide an adjustable device beneath the track to limit the up thrust of the doors 

during operation. 

3. Tracks: Drawn steel shapes, smooth surface and shaped to conform to the hanger 

sheaves. 

D Hoistway sills: Extruded metal, with groove(s) in top surface. provide mill finish on aluminum. 

2.05 PASSENGER ELEVATOR CAR ENCLOSURE 

A Car Enclosure: 

1. Walls: Cab type, stainless steel. Wall panels shall be constructed of steel with factory 

painted panels. Columns shall be factory painted. 

2. Canopy: Galvanized steel with chain rope exit. 
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3. Ceiling: Stainless steel downlight type, metal pans with suspended LED downlights. 

Number of downlights shall be dependent on platform size with a minimum of four.  The 

metal pans shall be finished with a stainless steel, no. 4 brushed finish. 

4. Cab Fronts, Return, Transom, Soffit and Strike: Provide panels faced with brushed 

stainless steel. 

5. Doors: Horizontal sliding car doors reinforced with steel for panel rigidity. Hang doors on 

sheave type hangers with polyurethane tires that roll on a polished steel track and are 

guided at the bottom by non-metallic sliding guides. 

a. Door Finish: Stainless steel. 

b. Cab Sills: Extruded, aluminum mill finish. 

6. Handrail: Aluminum, at three side walls. Provide open clearance space 1-1/2 inch (38 mm) 

wide to face of wall. 

a. Flat Bar Stock, Solid: 7/16 inch thick by 1 1/2 inch high. 

b. Aluminum Finish: Clear anodized. 

7. Ventilation: Manufacturer’s standard exhaust fan, mounted on the car top. 

8. Protection pads: Not required 

B Car Top Inspection: Provide a car top inspection station with an “Auto-Inspection” switch, an 

"emergency stop" switch, and constant pressure "up and down" direction and safety buttons to 

make the normal operating devices inoperative. The station shall give the inspector complete 

control of the elevator. The car top inspection station shall be mounted in the door operator 

assembly. 

2.06 DOOR OPERATION 

A Provide a direct or alternating current motor driven heavy duty operator designed to operate the 

car and hoistway doors simultaneously. The door control system shall be digital closed loop 

and the closed loop circuit shall give constant feedback on the position and velocity of the 

elevator door. The motor torque shall be constantly adjusted to maintain the correct door speed 

based on its position and load. All adjustments and setup shall be through the computer based 

service tool. Door movements shall follow a field programmable speed pattern with smooth 

acceleration and deceleration at the ends of travel. the mechanical door operating mechanism 

shall be arranged for manual operation in event of power failure. doors shall automatically open 

when the car arrives at the landing and automatically close after an adjustable time interval or 

when the car is dispatched to another landing. ac controlled units with oil checks, or other 

deviations are not acceptable. 

1. No Un-Necessary Door Operation: The car door shall open only if the car is stopping for a 

car or hall call, answering a car or hall call at the present position or selected as a 

dispatch car. 

2. Door Open Time Saver: If a car is stopping in response to a car call assignment only (no 

coincident hall call), the current door hold open time is changed to a shorter field 

programmable time when the electronic door protection device is activated. 

3. Double Door Operation: When a car stops at a landing with concurrent up and down hall 

calls, no car calls, and no other hall call assignments, the car door opens to answer the 

hall call in the direction of the car's current travel. If an onward car call is not registered 

before the door closes to within 6 inches (152.4 mm) of fully closed, the travel shall 

reverse and the door shall reopen to answer the other call. 

4. Nudging Operation: The doors shall remain open as long as the electronic detector 

senses the presence of a passenger or object in the door opening. If door closing is 

prevented for a field programmable time, a buzzer shall sound.  When the obstruction is 
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removed, the door shall begin to close at reduced speed. If the infra-red door protection 

system detects a person or object while closing on nudging, the doors shall stop and 

resume closing only after the obstruction has been removed. 

5. Door Reversal: If the doors are closing and the infra-red beam(s) is interrupted, the doors 

shall reverse and reopen. After the obstruction is cleared, the doors shall begin to close. 

6. Door Open Watchdog: If the doors are opening, but do not fully open after a field 

adjustable time, the doors shall recycle closed then attempt to open six times to try and 

correct the fault. 

7. Door Close Watchdog:  If the doors are closing, but do not fully close after a field 

adjustable time, the doors shall recycle open then attempt to close six times to try and 

correct the fault. 

8. Door Close Assist: When the doors have failed to fully close and are in the recycle mode, 

the door drive motor shall have increased torque applied to possibly overcome 

mechanical resistance or differential air pressure and allow the door to close. 

B Door protection device: Provide a door protection system using microprocessor controlled infra-

red light beams supporting 2d or 3d light curtains per code. The beams shall project across the 

car opening detecting the presence of a passenger or object. If door movement is obstructed, 

the doors shall immediately reopen. 

2.07 CAR OPERATING STATION 

A Car Operating Station (cop), general: the main car control in each car shall contain the devices 

required for specific operation mounted in a surface-mounted panel requiring no applied 

faceplate. cop shall have a brushed stainless steel finish. The main car operating panel shall be 

mounted in the return and comply with handicap requirements. pushbuttons that illuminate 

using long lasting LED’s shall be included for each floor served, and emergency buttons and 

switches shall be provided per code. switches for car light and accessories shall be provided. 

visual highlight is the standard equipped, integrated multimedia display. 

B Emergency communications system: integral phone system provided. for improved 

accessibility, there are visual and acoustic confirmation for button inputs as well as a voice 

synthesizer for travel and floor announcements. 

C Column mounted car riding lantern: a car riding lantern shall be installed in the elevator cab and 

located in the entrance.  The lantern, when illuminated, will indicate the intended direction of 

travel.  The lantern will illuminate, and a signal will sound when the car arrives at a floor where 

it will stop.  the lantern shall remain illuminated until the door(s) begin to close. 

D Special equipment: not applicable 

E Digital services: cloud-based iot monitoring system comes standard with these options: 

1. ADA Phone - Code Compliant Cellular Connectivity 
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2. Digitally native: digital expansion for evolving ecosystem of digitally augmented services. 

dep infotainment display comes standard. 

2.08 CONTROL SYSTEMS 

A Controller: the elevator control system shall be microprocessor based and software oriented. 

the system shall operate in real time, continuously analyzing the car(s) changing position, 

condition, and work load.  

1. All controller and operational circuits including the brake control and drive system shall be 

digital.  

2. Control of the elevator shall be automatic in operation by means of push buttons in the car 

numbered to correspond to floors served, for registering car stops, and by "up-down" push 

buttons at each intermediate landing and "call" push buttons at terminal landings. 

3. Momentary pressing of one or more buttons shall dispatch the car to the designated 

landings in the order in which the landings are reached by the car, irrespective of the 

sequence in which the buttons are pressed.  Each landing call shall be canceled when 

answered. 

4. When the car is traveling in the up direction, it shall stop at all floors for which car buttons 

or "up" hall buttons have been pressed. The car shall not stop at floors where "down" 

buttons have been pressed, unless the stop for that floor has been registered by a car 

button or unless the down call is at the highest floor for which any buttons have been 

pressed. Pressing the "up" button when the car is traveling in the down direction shall not 

intercept the travel unless the stop for that floor has been registered by a car button or 

unless the up call is the lowest for which any button has been pressed. 

5. When the car has responded to its highest or lowest stop, and stops are registered for the 

opposite direction, its direction of travel shall reverse automatically and it shall then 

answer the calls registered for that direction. If both up and down calls are registered at an 

intermediate floor, only the call corresponding to the direction of car travel shall be 

canceled upon the stopping of the car at the landing. 

6. A car that is stopping for the last hall call in the preference direction, and that hall call is 

for the opposite direction with no onward car calls, shall reverse preference when the 

selector position advances to the landing at which the car is committed to stop. A car that 

is stopping for the last hall call in the preference direction, and that hall call is for the same 

direction, shall hold its preference until the door is almost closed allowing time for a 

passenger to register an onward car call which shall maintain the preference. If no car call 

is registered before the door is almost closed, the car shall lose its preference and shall 

be available to accept calls in either direction 

B OPERATION: Selective collective - ETA based. The system is optimized to get a car to the floor 

where a hall call has been registered, in the shortest time. The system receives input 

information from standard call pushbuttons located in the hall, car position and car load 

information from individual car loadweighers. 

1. When group operation is required, the group supervisory operation shall be embedded 

within selected car controllers. No separate group controller shall be supplied. The 

microprocessor shall constantly scan the system for hall calls. When hall calls are 

registered, the control system shall immediately calculate the estimated time for arrival 

using such information as, number of floors to travel from the current position, the time it 

takes to travel one floor at top speed, calls assigned to a car, and car reversal time to 

respond to a call in the opposite direction of travel. When a car’s status changes or 
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additional hall calls are registered, the estimated time of arrival shall be recalculated and 

calls reassigned if necessary. 

2. Traffic Pattern: The microprocessor shall provide flexibility to meet well defined patterns of 

traffic, including up peak, down peak, and heavy interfloor demands, and adjust for 

indeterminate variations in these patterns which occur in buildings. 

3. Artificial Intelligence: Artificial Intelligence shall be an integral part of the group control 

system software. The enhanced artificial intelligence shall optimize the interfloor traffic 

performance. Inputs for the artificial intelligence shall include accurate passenger load 

from an electronic loadweigher, probable car calls generated from each hall call, type of 

building and observed traffic patterns. 

C Load weighing device: provide a load weighing device on each car which, when the particular 

car is filled to an adjustable percentage of the capacity load, shall cause the car to bypass 

landing calls but not car calls. The passed landing calls shall remain registered for the next 

following car. 

1. The device shall be unaffected by the action of compensating chain or rope. The device 

shall detect a 50-pound (23 Kg.) load change under all conditions. 

2. The load sensor shall use a load cell to accurately measure the weight in the car. The 

information shall be transferred via a serial link to the elevator controller. 
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D Anti-nuisance call control: The microprocessor control system shall evaluate the number of 

people on the car and compare that value to the number of car calls registered. If the number of 

car calls exceeds the number of people by a field programmable value, the car calls shall be 

canceled after the first call has been answered. 

E Position selector: the position selector shall be part of the microprocessor system. the car 

position in the hoistway shall be digitized through a primary position encoder. The 

microprocessor control system shall store the floor position and slow down points in memory. 

F Motion Control: the drive control system shall be dual-loop feedback system based primarily on 

car position.   

1. The velocity profile shall be calculated by the microprocessor control system producing 

extremely smooth and accurate stops.  

2. The velocity encoder shall permit continuous comparison of machine speed to velocity 

profile and to actual car speed. This accurate position/velocity feedback shall permit a fast 

and accurate control of acceleration and retardation. 

G Motor pre-torque: current shall be applied to the elevator drive before the brake is released and 

the speed pattern is dictated to eliminate roll back and sling shot effects of unbalanced loads in 

the car.  The electronic loadweigher shall determine the load on the car determining a pre-

torque reference to send to the drive. 

1. emergency power operation: in the event of power loss, this elevator(s) should be 

equipped with a battery powered automatic rescue operation device. This operation is 

designed to only move the car up or down to the nearest landing depending on the load in 

the car. it is not designed to lower the car to a specified landing such as battery lowering 

used for hydraulic applications.  

2. An isolation transformer is required if the building voltage is not 480vac. A single rescue 

unit is not capable of rescuing a group of cars --- this is a per car option.  

3. Maximum travel on rescue operation is 100 feet (3048 cm). Average time of operation for 

rescue is 3 minutes. This feature is only available for jobs with 60hp and below. This 

battery automatic rescue operation is not allowed with the green drive. 

H Automatic light and fan shut down: the control system shall evaluate the system activity and 

automatically turn off the cab lighting and ventilation fan during periods of inactivity. the settings 

shall be field programmable. 

I Special Operation: not applicable 

J digital services: 

1) Cloud-based IoT Monitoring System (standard): Contractor shall provide a 

cloud-based IoT (internet of things) monitoring system capable of tracking door 

movements and timing, trips, power cycles, car calls, out-of-service events and 

modes. This observation will continue 24/7 and it shall be capable of providing 

service technicians a minimum of three recommended solutions for defined 

failure events and automatically dispatch service technicians in the event of 

failure(s) while sending notifications to end users of changes in their 

equipment’s state via both email and mobile device. Access to IoT and related 

equipment data and status will be made available in both a web portal and 

mobile application secured by password and username with at least two-factor 

authentication. Finally, this system must be self-contained and not require 

internet provision by others. 

2) Along with the monitoring system, options are available. 
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3) ADA Phone – Code Compliant Cellular Connectivity: Contractor shall provide a 

phone service through a self-contained cellular based VoIP system. This system 

shall meet code, include a backup battery capable of powering the emergency 

communication equipment for 4+ hours in the event of a power outage. The 

solution shall have remote monitoring capability to ensure continuous 

connectivity with a means of remote troubleshooting. Remote monitoring 

capability shall include, at a minimum, the ability to monitor connectivity and 

power supply. Remote monitoring shall be capable of providing local alerts to 

response personnel when on-site intervention is required. 

K Digitally Native: 

1) System shall have all the components needed for digital expansion from day 

one. No additional technician dispatching. On-site installation or modernization 

is required to enable new digital services giving you confidence that your 

elevator will remain up-to-date for years to come.  

2.09 HALL STATIONS 

A Hall stations, general: buttons shall illuminate to indicate call has been registered at that floor 

for the indicated direction. 

1) Provide one pushbutton riser with faceplates having a brushed stainless steel 

finish, surface-mounted in the entrance jamb. 

2) Phase 1 firefighter’s service key switch, with instructions, shall be incorporated 

into the entrance frame at the designated level. 

B Floor identification pads: provide door jamb pads at each floor. jamb pads shall comply with 

Americans with Disabilities Act (ADA) requirements. 

C Combo hall lantern and position indicator: an electronic position indicator shall be provided and 

mounted for optimal viewing. As the car travels, its position in the hoistway shall be indicated by 

the illumination of the alphanumeric character corresponding to the landing which the elevator 

is stopped or passing. hall lantern is combined in the display with the directional arrow to 

indicate the travel direction in the same faceplate. faceplates shall match the hall stations. 

D special equipment: limited access operation: not applicable 

2.10 CONTROLLER LOCATION 

A Location: door jamb mount is integrated with controller in the door jamb. Control power and cab 

light are provided by the elevator contractor and included with the integrated assembly. main 

power disconnect is provided by others. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A Before starting elevator installation, inspect hoistway, hoistway openings, pits and/or control 

room, as constructed, verify all critical dimensions, and examine supporting structures and all 

other conditions under which elevator work is to be installed.  Do not proceed with elevator 

installation until unsatisfactory conditions have been corrected in a manner acceptable to the 

installer. 

B Installation constitutes acceptance of existing conditions and responsibility for satisfactory 

performance. 

3.02 INSTALLATION 

A Install elevator systems components and coordinate installation of hoistway wall construction. 

a. Work shall be performed by competent elevator installation personnel in accordance 

with ASME A17.1, manufacturer's installation instructions and approved shop 

drawings. 
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b. Comply with the National Electrical Code for electrical work required during 

installation. 

B Perform work with competent, skilled workmen under the direct control and supervision of the 

elevator manufacturer's experienced foreman. 

C Supply in ample time for installation by other trades, inserts, anchors, bearing plates, brackets, 

supports, and bracing including all setting templates and diagrams for placement. 

D Welded construction: Provide welded connections for installation of elevator work where bolted 

connections are not required for subsequent removal or for normal operation, adjustment, 

inspection, maintenance, and replacement of worn parts.  Comply with AWS by the 

manufacturer. 

3.03 FIELD QUALITY CONTROL 

A Acceptance testing: Upon completion of the elevator installation and before permitting use of 

elevator, perform acceptance tests as required and recommended by code and governing 

regulations or agencies. perform other tests, if any, as required by governing regulations or 

agencies. 

B Advise Owner, Contractor, Architect, and Governing Authorities in advance of dates and times 

tests are to be performed on the elevator. 

3.04 ADJUSTING 

A Make necessary adjustments of operating devices and equipment to ensure elevator operates 

smoothly and accurately. 

3.05 CLEANING 

A Before final acceptance, remove protection from finished surfaces and clean and polish 

surfaces in accordance with manufacturer's recommendations for type of material and finish 

provided. Stainless steel shall be cleaned with soap and water and dried with a non-abrasive 

surface; it shall not be cleaned with bleach-based cleansers. 

B At completion of elevator work, remove tools, equipment, and surplus materials from 

site.  Clean equipment rooms and hoistway. Remove trash and debris. 

1. Use environmentally preferable and low VOC emitting cleaners for each application type. 

Cleaners that contain solvents, pine and/or citrus oils are not permitted. 

3.06 PROTECTION 

A At time of substantial completion of elevator work, or portion thereof, provide suitable protective 

coverings, barriers, devices, signs, or other such methods or procedures to protect elevator 

work from damage or deterioration. maintain protective measures throughout remainder of 

construction period. 

3.07 DEMONSTRATION 

A Instruct owner's personnel in proper use, operations, and daily maintenance of 

elevators.  Review emergency provisions, including emergency access and procedures to be 

followed at time of failure in operation and other building emergencies.  Train owner's personnel 

in normal procedures to be followed in checking for sources of operational failures or 

malfunctions. 

B Make a final check of each elevator operation, with owner's personnel present, immediately 

before date of substantial completion.  Determine that control systems and operating devices 

are functioning properly. 

3.08 ELEVATOR SCHEDULE 

ELEVATOR QTY. 5 

A Elevator Model: TK Model EOX (Basis of Design) 

B Elevator Type: Gearless Electric Traction Machine Room-Less, Passenger 
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C Rated Capacity: 3500 lbs. 

D Rated Speed: 150 feet/min. 

E Travel:  

1. North Deck Elevators quantity (2): 

a   Elevator EL1N - 46'-0'' 

b   Elevator EL2N - 46'-0'' 

2. South Deck Elevators quantity (3): 

a. Elevator EL1S - 169'-0'' 

b. Elevator EL2S - 169'-0'' 

c. Elevator EL3S - 169'-0'' 

F Landings:  

1. North Deck Elevators - 5 each 

2. South Deck Elevators - 7 each 

G Openings: 

1. Front: 2(5) + 3(7) = 31 

2. Rear: 0 

H Clear Car Inside: 6'-8'' wide x 5'-4 1/2'' deep 

I Inside clear height: 7'-4" standard 

J Door clear height: 7'-0" standard 

K Hoistway Entrance Size:  3'-6'' wide x 7'-0" high 

L Door Type: One-speed Center opening 

M Power Characteristics: 480 volts, 3 Phase, 60 Hz. 

N Pit Depth: 5'-0'' 

O Special Operations: None 

P Digital Services: ADA Phone - Code Compliant Cellular Connectivity 

Q Digitally Native 

END OF SECTION  142123 
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