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AMENDMENT OF SOLICITATION 

Fabens Airport Hangar Expansion Project 
 
 
 

The above titled solicitation is amended.  All amendments must be acknowledged on the “PROPOSAL”; 
failure to do so may be cause for rejection of bid. 
 
The date specified for receipt of offers is NOT extended: 
 

Bid Date: January 9, 2024 @ 3:00 PM (MST) 

Addendum No. 1 
December 19, 2023 
 

Contents: 

1. PROPOSAL VOLUME I OF II (BID PACKET): Invitation to Bid Procurement Schedule table 
“Answers Issued” date has been extended from 12/18/2023 to 12/19/2023 replacing page 
with 4-A1. 

2. PROPOSAL VOLUME I OF II (BID PACKET): UNIT PRICE SCHEDULE: BASE BID I, revised Item 
Number 47 quantity from 2 to 1 LS replacing page 3 of 18 with 3-A1 of 18. 

3. PROPOSAL VOLUME I OF II (BID PACKET): UNIT PRICE SCHEDULE: BASE BID 3, added Item 
Number 84 RMA Add Alt 1 Tenant Improvements-Secondary Office Space quantity of 2 LS 
replacing page 11 of 18 with 11-A1 of 18. 

4. PROPOSAL VOLUME I OF II (BID PACKET): ADD ALTERNATE 1, added Item Number 80 RMA 
Add Alt 1 Tenant Improvements-Secondary Office Space quantity of 1 LS replacing page 15 
of 18 with 15-A1 of 18. 

5. PROPOSAL VOLUME I OF II (BID PACKET): ADD ALTERNATE 2, added Item Number 79 RMA 
Add Alt 1 Tenant Improvements-Secondary Office Space quantity of 1 LS replacing page 19 
of 18 with 19-A1 of 18. 

6. PROPOSAL VOLUME II OF II (SPECIFICATIONS): Section 101450 – EXTERIOR SIGNAGE has 
been removed, replacing pages 555 through 559 with pages 555-A1 through 559-A1. 

7. PROPOSAL VOLUME II OF II (SPECIFICATIONS): Section 102813 – TOILET ACCESSORIES, Part 
2-Products Section 2.2 Washroom Accessories, B. Toilet Accessories, sub section 1. has been 
modified to read, “Item 01; Diaper Changing Station: Not Required” and sub sections a. & b. 
have been removed replacing page 565 with page 565-A1. 

8. PROPOSAL VOLUME II OF II (SPECIFICATIONS): Section 133419 – METAL BUILDING SYSTEMS, 
2.8 THERMAL INSULATION, section A. the word blanket has been replaced with spray 
replacing page 676 with page 676-A1. 

9. PROPOSAL VOLUME II OF II (SPECIFICATIONS): Section 133419 – METAL BUILDING SYSTEMS, 
3.8 THERMAL INSULATION, section B. the word Blanket has been replaced with Spray 
replacing page 684 with page 684-A1. 
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10. PROPOSAL VOLUME II OF II (SPECIFICATIONS): Section 102600 – WALL AND DOOR 
PROTECTION has been added as pages 1099A-A1 through 1110A-A1. 

11. PROPOSAL VOLUME II OF II (SPECIFICATIONS): Section 122413 – ROLLER WINDOW SHADES 
has been added as pages 1111B-A1 through 1126B-A1. 

12. PROPOSAL VOLUME II OF II (SPECIFICATIONS): FENCE POST ANCHOR DETAIL has been added 
as page 1127C-A1. 

13. PROPOSAL VOLUME II OF II (SPECIFICATIONS): Section 031000 CONCRETE FORMING 
ACCESSORIES has been added as pages 1128D-A1 through 1133D-A1. 

14. PROPOSAL VOLUME II OF II (SPECIFICATIONS): Section 032000 CONCRETE REINFORCING has 
been added as pages 1134D-A1 through 1136D-A1. 

15. PROPOSAL VOLUME II OF II (SPECIFICATIONS): Section 033000 CAST-IN-PLACE CONCRETE 
has been added as pages 1137D-A1 through 1156D-A1. 

16. TYPE A OVERALL FIRST LEVEL FLOOR PLAN plan sheet removed the wording ALT#2: PROVIDE 
LAY-IN CEILING PAINTED GYP. BD. WALLS RESILIENT FLOORING AND INFRASTRUCTURE TO 
CONVERT HANGER STORAGE ROOM 111 INTO AN IT CLOSET. REFERENCE ALTERNATE 
CEILING PLAN ON SHEET A-2.3. and indicated NOT REQUIRED under ALTERNATE NOTES 
replacing SHEET NO. A-1.1A with A-1.1A-A1. 

17. TYPE B OVERALL FIRST LEVEL FLOOR PLAN plan sheet removed the wording ALT#2: PROVIDE 
LAY-IN CEILING PAINTED GYP. BD. WALLS RESILIENT FLOORING AND INFRASTRUCTURE TO 
CONVERT HANGER STORAGE ROOM 111 INTO AN IT CLOSET. REFERENCE ALTERNATE 
CEILING PLAN ON SHEET A-2.3. and indicated NOT REQUIRED under ALTERNATE NOTES 
replacing SHEET NO. A-1.1B with A-1.1B-A1.  

18. TYPE A OVERALL MEZZANINE LEVEL FLOOR PLAN plan sheet removed the wording ALT#2: 
PROVIDE LAY-IN CEILING PAINTED GYP. BD. WALLS RESILIENT FLOORING AND 
INFRASTRUCTURE TO CONVERT HANGER STORAGE ROOM 111 INTO AN IT CLOSET. 
REFERENCE ALTERNATE CEILING PLAN ON SHEET A-2.3. and indicated NOT REQUIRED under 
ALTERNATE NOTES replacing SHEET NO. A-1.2A with A-1.2A-A1.  

19. ARCHITECTURAL SYMBOLS plan sheet replaced the words “BATT, BLANKET OR ACCUSTICAL” 
with “SPRAY” replacing SHEET NO. G-007 with G-007-A1. 

         
 
 
 
 
ISSUED BY: 
Camino Real Regional Mobility Authority 
General Engineering Consultant 
______________________________________ 
 

 

 

 

 

 

 

 

 

  



 
 

 
 

FABENS AIRPOT HANGAR EXPANSION 

  

All bids must be submitted in a sealed envelope 
 

BEFORE 3:00 P.M.  Mountain Time 
on the Bid Opening date 

 

1/ 9 /2024 
 

To 
801 Texas Avenue El Paso, TX 79901, 

Thorman Conference Room 
 

CAMINO REAL REGIONAL MOBILITY AUTHORITY 
Procurement Schedule (subject to change): 

 

Event Date (All times MST) Location (El Paso, TX) 

Proposal Vol I of II (Bid Packet) 
TxDOT Pre-Qualified Bidders Only 11/13/2023 

Laura.Nevarez@atkinsrealis.com  
Subject: “Hangar Expansion – Proposal 

Request” 

Plans and Proposal Vol II of II (Specifications) 
For Subcontractors, Suppliers, and all Others 11/13/2023 

Website 
www.CRRMA.org/Procurements 

Questions Clarifications Due 12/5/2023 
5:00 PM 

Edgar.Fino@atkinsrealis.com  
Subject: “Hangar Expansion”- Project 

Questions” 

Answers Issued 12/18/2023 
Website 

www.CRRMA.org/Procurements 

Bids Due & Bid Opening (Bid Packet) 1/9/2024 
3:00 PM 

Thorman Conference Room 
El Paso City 3 Building 

801 Texas Ave., El Paso, Texas 79901 

Official Bid Results February, 2024 
Website 

www.CRRMA.org/Procurements 

12/19/2023

4-A1



UNIT PRICE SCHEDULE: BASE BID I CONTROL: 

PROJECT: FABENS AIRPORT 
HANGAR EXPANSION 
HIGHWAY: N/A 

COUNTY: EL PASO 

BASE BID I  
TYPE: CONSTRUCTION OF HANGAR EXPANSION (FABENS AIRPORT) 

 
 
 
 
 
 
 

 

BASE BID UNIT PRICE SCHEDULE 
          TXDOT CSJ: N/A 

            STP N/A 
 

NO. 
 

ITEM-CODE 
 

BRIEF DESCRIPTION OF ITEM 
 

UNIT 
 

QTY. 
 

UNIT PRICE 
 
TOTAL AMOUNT 

 
DEPT 
USE 
ONLY ITEM- 

NO. 
S.P. 
NO. 

25 666 6182 REFL PAV MRK TY II (W) 24" (SLD) LF 76 $  $   

26 666 6192 REFL PAV MRK TY II (W) (WORD) EA 4 $  $   

27 666 6197 REFL PAV MRK TY II (W) (SYMBOL) EA 2 $  $   

28 1001 RMA4 REMOVE UGCOMM/UGE LF 1880 $  $   

29 1005 6001 LOOSE AGGR FOR GROUNDCOVER 
(TYI)6-8"DIA SY 64 $  $  

 

30 3076 6001 D-GR HMA(SQ) TY-B PG64-22 TON 950 $  $  
 

31 3076 6041 D-GR HMA TY-D SAC-A PG70-22 TON 170 $  $  
 

32 5008 6001 WHEEL STOPS EA 12 $  $   

33 7017 RMA5 
SANITARY SEWER 
(4IN)(PVC)(SCH40)(DWV) PIPE & 
FITTINGS 

LF 165 
$  $   

34 7017 RMA6 SANITARY SEWER 
(8IN)(PVC)(SDR35)PIPE & FITTINGS LF 800 $  $   

35 7017 RMA7 SERVICE CONNECTION (SANITARY 
SEWER) EA 9 $  $   

36 7017 RMA8 SAN SWR MANHOLES (48" DIA)(DROP)(0-
6") EA 4 $  $   

37 7017 RMA9 SAN SWR TWO-WAY CLEANOUT EA 2 $  $   

38 7017 RMA17 INSTALL NEW SEPTIC TANK (3000 GAL.) EA 1 $  $   

39 7017 RMA18 REMOVE AND DISPOSE OF EXISTING 
SEPTIC TANK EA 1 $  $   

40 7032 RMA10 WTR(PIPE WTR MAIN)(PVC C900DR18)(6") LF 175 $  $   

41 7032 RMA11 WTR(PIPE WTR MAIN)(PVC C900DR18)(8") LF 900 $  $   

42 7032 RMA12 WTR(FIRE HYDRANT W/6" VALVE & BOX) EA 2 $  $   

43 7049 6185 CASING STEEL (16 IN)(BORE) LF 40 $  $   

44 7300 6023 WATR SERV 2" NEW METR & CONCT TO 
STUBOUT (SEE NOTE 2B) EA 2 $  $   

45 7300 RMA13 2" SERVICE CONNECTION TO MAIN (SEE 
NOTE 2A) EA 12 $  $   

46 RMA1 6001 
Special Construction 270 pre-engineered 
steel building, frame & roof assembly, 
material & erection (including  Hangar door) 

LS 1 
$  $   

47 RMA1 6002 Tenant Improvements LS 2 $  $   

48 RMA1 6003 Tenant Improvements(CLASSROOM) LS 1 $  $   

COMPANY NAME: _______________________________________________________________________________________ 

BIDDER’S SIGNATURE: ___________________________________ PRINT NAME: _______________________________ 

Bid – Fabens Airport Hangar Expansion 

1

3-A1 of 18



UNIT PRICE SCHEDULE: BASE BID 3 CONTROL: 

PROJECT: FABENS AIRPORT 
HANGAR EXPANSION 
HIGHWAY: N/A 

COUNTY: EL PASO 

BASE BID 3 
TYPE: CONSTRUCTION OF HANGAR EXPANSION (FABENS AIRPORT) 

 

 
 

BASE BID UNIT PRICE SCHEDULE 
 TXDOT CSJ: N/A 

   STP N/A 

NO. ITEM-CODE BRIEF DESCRIPTION OF ITEM UNIT QTY. UNIT PRICE TOTAL AMOUNT DEPT 
USE 
ONLY ITEM- 

NO. 
S.P. 
NO. 

73 RMA10 6006 ERV EA 2 $ $ 

74 RMA11 6001 LED INTERIOR LIGHTING; 265619 FL - LED 
EXTERIOR LIGHTING; SF 20000 $ $ 

75 RMA11 6002 WIRING DEVICES SF 20000 $ $ 

76 RMA11 6003 PANELBOARDS; 262816 FL - ENCLOSED 
SWITCHES AND CIRCUIT BREAKERS EA 2 $ $ 

77 RMA11 6004 HANGERS AND SUPPORTS FOR 
ELECTRICAL SYSTEMS SF 20000 $ $ 

78 RMA11 6005 GROUNDING AND BONDING FOR 
ELECTRICAL SYSTEMS SF 20000 $ $ 

79 RMA11 6006 RACEWAY AND BOXES FOR ELECTRICAL 
SYSTEM SF 20000 $ $ 

80 RMA11 6007 LIGHTING CONTROL DEVICES SF 20000 $ $ 

81 RMA11 6008 LOW-VOLTAGE ELECTRICAL POWER 
CONDUCTORS AND CABLES SF 20000 $ $ 

82 RMA11 6009 UNDERGROUND DUCTS AND RACEWAYS 
FOR ELECTRICAL SYSTEMS LF 800 $ $ 

83 RMA11 6010 TELECOMMUNICATION AND FIRE ALARM 
ALLOWANCE EA 2 $ $ 

     

COMPANY NAME: _______________________________________________________________________________________ 

BIDDER’S SIGNATURE: ___________________________________ PRINT NAME: _______________________________ 

Bid – Fabens Airport Hangar Expansion 

84 RMA 1 Add 
Alt 1

Tenant Improvements-Secondary Office 
Space LS 2 $ $

11-A1 of 18



UNIT PRICE SCHEDULE: ADD ALTERNATE 1 CONTROL: 

PROJECT: FABENS AIRPORT 
HANGAR EXPANSION 
HIGHWAY: N/A 

COUNTY: EL PASO 

ADD ALTERNATE 1: 
TYPE: CONSTRUCTION OF HANGAR EXPANSION (FABENS AIRPORT) 

 

 
 

BASE BID UNIT PRICE SCHEDULE 
 TXDOT CSJ: N/A 

   STP N/A 

NO. ITEM-CODE BRIEF DESCRIPTION OF ITEM UNIT QTY. UNIT PRICE TOTAL AMOUNT DEPT 
USE 
ONLY ITEM- 

NO. 
S.P. 
NO. 

73 RMA11 6005 GROUNDING AND BONDING FOR 
ELECTRICAL SYSTEMS SF 10000 $ $ 

74 RMA11 6006 RACEWAY AND BOXES FOR ELECTRICAL 
SYSTEM SF 10000 $ $ 

75 RMA11 6007 LIGHTING CONTROL DEVICES SF 10000 $ $ 

76 RMA11 6008 LOW-VOLTAGE ELECTRICAL POWER 
CONDUCTORS AND CABLES SF 10000 $ $ 

77 RMA11 6009 UNDERGROUND DUCTS AND RACEWAYS 
FOR ELECTRICAL SYSTEMS LF 400 $ $ 

78 RMA11 6010 TELECOMMUNICATION AND FIRE ALARM 
ALLOWANCE EA 1 $ $ 

     

COMPANY NAME: _______________________________________________________________________________________ 

BIDDER’S SIGNATURE: ___________________________________ PRINT NAME: _______________________________ 

Bid – Fabens Airport Hangar Expansion 

79 RMA 1 Add 
Alt 1

Tenant Improvements-Secondary Office 
Space LS 1 $$

15-A1 of 18



UNIT PRICE SCHEDULE: ADD ALTERNATE 2 CONTROL: 

PROJECT: FABENS AIRPORT 
HANGAR EXPANSION 
HIGHWAY: N/A 

COUNTY: EL PASO 

ADD ALTERNATE 2: 
TYPE: CONSTRUCTION OF HANGAR EXPANSION (FABENS AIRPORT) 

 
 
 
 
 
 
 

 

 
BASE BID UNIT PRICE SCHEDULE 
          TXDOT CSJ: N/A 

            STP N/A 
 

NO. 
 

ITEM-CODE 
 

BRIEF DESCRIPTION OF ITEM 
 

UNIT 
 

QTY. 
 

UNIT PRICE 
 
TOTAL AMOUNT 

 
DEPT 
USE 
ONLY ITEM- 

NO. 
S.P. 
NO. 

73 RMA11 6004 HANGERS AND SUPPORTS FOR 
ELECTRICAL SYSTEMS SF 10000 $  $   

74 RMA11 6005 GROUNDING AND BONDING FOR 
ELECTRICAL SYSTEMS SF 10000 $  $   

75 RMA11 6006 RACEWAY AND BOXES FOR ELECTRICAL 
SYSTEM SF 10000 $  $   

76 RMA11 6007 LIGHTING CONTROL DEVICES SF 10000 $  $   

77 RMA11 6008 LOW-VOLTAGE ELECTRICAL POWER 
CONDUCTORS AND CABLES SF 10000 $  $  

 

78 RMA11 6009 UNDERGROUND DUCTS AND RACEWAYS 
FOR ELECTRICAL SYSTEMS LF 400 $  $  

 

79 RMA11 6010 TELECOMMUNICATION AND FIRE ALARM 
ALLOWANCE EA 1 $  $  

 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

COMPANY NAME: _______________________________________________________________________________________ 

BIDDER’S SIGNATURE: ___________________________________ PRINT NAME: _______________________________ 

Bid – Fabens Airport Hangar Expansion 

80 RMA 1 Add 
Alt 1

Tenant Improvements-Secondary Office 
Space LS 1 $ $

19-A1 of 18



Fabens Hangar
Airport Expansion
Huitt-Zollars No. R310391.03 October 07, 2022

EXTERIOR SIGNAGE 101450

SECTION 10 1450 - EXTERIOR SIGNAGE

PART 1 - GENERAL

1.1 SUMMARY:

A. This Section includes, but is not necessarily limited to, exterior signage and dimensional
letters and numbers.

1.2 ACTION SUBMITTALS:

A. Product data: Submit for each type of sign specified, including details of construction
relative to materials, dimensions of individual components, profiles, and finishes.

B. Shop drawings:  Shop drawings showing fabrication and erection of signs.  Include plans,
elevations, and large-scale sections of typical members and other components.  Show
anchors, grounds, layout, reinforcement, accessories, and installation details.
1. For signs supported by or anchored to permanent construction, provide setting

drawings, templates, and directions for installation of anchor bolts and other
anchors to be installed as a unit of Work in other Sections.

2. Templates:  Furnish full-size spacing templates for individually mounted
dimensional letters and numbers.

3. Indicate provisions for thermal expansion and contraction of materials.
4. Include templates required for locations of anchors installed by others.

C. Samples: Provide following samples of each sign component for initial selection of color,
pattern and surface texture as required and for verification of compliance with
requirements indicated.
1. Dimensional Letters: Provide full-size representative samples of each

dimensional letter type required, showing letter style, color, and material finish
and method of attachment.

D. Delegate-design submittal for dimensional letters and exterior signage:  Submit
calculations for loadings and stresses of all framing, panels and anchors, for exterior
signs over 4'-0" high, under Professional Engineer's seal who is experienced in design of
this Work and licensed in the State of Texas.

1.3 INFORMATIONAL SUBMITTALS:

A. Qualification Data: Submit qualification data for firms and persons specified in Quality
Assurance Article to demonstrate their capabilities and experience. Include lists of
completed projects with project names and addresses, names of architects and owners,
and other information specified.

1.4 QUALITY ASSURANCE:

A. Applicable standards:
1. Aluminum Association (AA), standards as referenced herein.
2. American Iron and Steel Institute (AISI).
3. Americans with Disabilities Act (ADA).
4. Texas Department of Licensing and Regulations, the Elimination of Architectural

Barriers Act (TAS).

B. Manufacturer Qualifications:  Provide Work required under this Section from
manufacturer regularly engaged in Work of this magnitude and scope for minimum of five
years.

555-A1

REMOVED



Fabens Hangar
Airport Expansion
Huitt-Zollars No. R310391.03 October 07, 2022

EXTERIOR SIGNAGE 101450

C. Sole Source Responsibility: For each separate type of sign required, obtain sign from a
single source with resources to produce products of consistent quality in appearance and
physical properties without delaying the work.

1.5 PERFORMANCE REQUIREMENTS:

A. Wind loading:  Design exterior signs to withstand positive and negative wind loads as
calculated in accordance with International Building Code, 2015 Edition.
1. Wind load:

a. Velocity (ULT): 144 MPH, Three second gust
b. Exposure: C
c. Risk Category: IV

2. Safety Factor: 1.15 times design wind load.
3. Design, construct and install structural and non-structural support framing in

conformance with applicable building code and with AISI Standards.
4. Design to provide for movement of components without damage, undue stress on

fasteners, or other detrimental effects when subject to seasonal or cyclic
day/night temperature ranges.

5. Design system to accommodate construction tolerances, deflection of building
structural members, and clearances of intended openings.

B. Thermal movement:  Design, fabricate and install component parts to provide for
expansion and contraction over a temperature range for material of 150E F., without
buckling, sealant joint failure, glass breakage, undue stress on members or anchors, and
other detrimental effects.

C. Flatness of panels:  Panels shall have no visual distortion when viewed in installed
position.  All panel faces shall be of such flatness that when measured, maximum slope
of surface at any point, measured from nominal plane of surface, shall not exceed 1.0%. 
All panels not meeting these requirements are subject to rejection by Architect.

1.6 PROJECT CONDITIONS:

A. Field Measurements: Take field measurements prior to fabrication of the work and
preparation of shop drawings, to ensure proper fitting of the work. Show recorded
measurements on final shop drawings. Notify the Owner and the Architect, in writing, of
any dimensions found which are not within specified dimensions and tolerances in the
Contract Documents, prior to proceeding with the fabrication. Coordinate fabrication
schedule with construction progress to avoid delaying the work.

1.7 DELIVERY, STORAGE AND HANDLING:

A. Deliver signs for interior installation only after building is enclosed and designated areas
are ready to receive work.

B. Cover or otherwise protect finished surfaces from damage or stains for remainder of
work.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS:

A. Acceptable manufacturers:  Include, but are not necessarily limited to following, subject to
compliance with specified requirements:
1. ASI Sign Systems.

556-A1
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EXTERIOR SIGNAGE 101450

2. A.R.K. Ramos Signage Systems.
3. Gemini, Inc.
4. Innerface Sign Systems, Inc.
5. Southwell Co.

2.2 MATERIALS:

A. Aluminum Sheet and Plate:  Provide aluminum sheet of alloy and temper recommended
by the sign manufacturer for the type of use and finish indicated, and with not less than
the strength and durability properties specified in ASTM B209-07.
1. Finish: As indicated on drawings.

B. Aluminum Extrusions:  Provide aluminum extrusions of alloy and temper recommended
by the sign manufacturer for the type of use and finish indicated, and with not less than
the strength and durability properties specified in ASTM B221-08 for 6063-T5 and
6063-T6.
1. Post Shapes: In size and shape indicated on drawings and as required to meet

structural calculations.

C. Stainless steel:  

D. Fasteners:  Use concealed fasteners fabricated from metals that are not corrosive to the
sign material and mounting surface.

E. Anchors and Inserts:  Use nonferrous metal or hot-dipped galvanized anchors and inserts
for exterior installations and elsewhere as required for corrosion resistance.  Use toothed
steel or lead expansion bolt devices for drilled-in-place anchors.  Furnish inserts, as
required, to be set into concrete or natural thin-veneer stone masonry work.

F. Concrete: As detailed in drawings and specified in Section 03 3000 - Cast-In-Place
Concrete.

G. Bituminous coating for separation of dissimilar materials:  Cold-applied asphalt emulsion
complying with ASTM D1187-97(2011); minimum 15 mils dft.

H. Posts: Galvanized steel pipe fabricated from ASTM A53, Type S, Grade B, continuously
welded, ground and filed smooth, buffed out with all pipe scale removed or steel tube
complying with ASTM A513.

2.3 DIMENSIONAL STAINLESS STEEL LETTERS:

A. Characteristics: Standard letters; style, configuration, type, size and depth as indicated on
drawings and to be visible from the street.  Hold letters off face of stainless steel mounting
tube distance indicated on drawings, minimum 1/4", using non-corrosive, permanent
spacers.  Anchor stainless steel mounting tube back to steel studs.  All fasteners shall be
concealed in the finished work.  Finish and size as indicated on Drawings.
1. Finish: #4 Satin Finish.

B. Cast Letters:  Form individual letters and numbers by casting.  Produce characters with
smooth, flat faces, sharp corners, and precisely formed lines and profiles, free from pits,
scale, sand holes, or other defects.  Cast lugs into the back of characters and tap to
receive threaded mounting studs.  Comply with requirements indicated for finish, style,
and size.
1. Metal: Stainless steel.

557-A1
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EXTERIOR SIGNAGE 101450

C. Cutout Letters and Numbers:  Cut letters and numbers from solid plate material of
thickness indicated.  Produce precisely cut characters with square cut, smooth edges.
Comply with requirements indicated for finish, style, and size.
1. Metal:  AISI Type 302/304 stainless steel.

2.4 POST MOUNTED HANDICAPPED PARKING SIGN:

A. Acceptable manufacturers:
1. Emed Co., Inc.
2. Seton Name Plate Co.

B. Characteristics:
1. Substrate: Hot dip galvanized bonderized 18 gauge steel.
2. Finish:  Baked enamel finish with white embossed borders; legends and symbols

contrasting with bright blue background.
3. Mounting:  Rounded corners with two mounting holes.
4. Accessibility (“Handicapped Parking”) signs with lettering and graphics shall

comply with local codes.
5. Provide galvanized steel sign mounting hardware as instructed by manufacturer.

Provide concrete footings of 3,000 psi compressive strength at 28 days, unless
noted or directed otherwise.

PART 3 - EXECUTION

3.1 EXAMINATION AND PREPARATION:

A. Examine substrates, areas, and conditions under which architectural graphic items are to
be installed.  Do not proceed with Work until unsatisfactory conditions detrimental to
timely and proper completion of Work have been corrected.

B. Verify that items, including anchor inserts, and electrical power are sized and located to
accommodate signs.
1. Inserts and Anchorages:  Furnish inserts and anchoring devices which must be

set in concrete or built into masonry for installation of this Work.  Provide setting
Drawings, templates, instructions and directions for installation of anchorage
devices.  Coordinate delivery with other work to avoid delay.

C. Coordinate setting Drawings, diagrams, templates, instructions and directions for
installation of items having integral anchors which are to be embedded in concrete or
masonry construction.  Coordinate delivery of such items to applicable trades for
installation.

D. Shop Assembly:  Preassemble items in shop to greatest extent possible to minimize field
splicing and assembly.  Disassemble units only as necessary for shipping and handling
limitations.  Clearly mark units for assembly and coordinated installation in the field.

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

3.2 INSTALLATION:

A. General:  Locate sign units and accessories where indicated, using mounting methods of
the type described and in compliance with the manufacturer's instructions.
1. Install signs level, plumb, and at the height indicated, with sign surfaces free from

distortion or other defects in appearance.

558-A1
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EXTERIOR SIGNAGE 101450

B. Dimensional Letters:  Mount letters and numbers using standard pin fastening methods
recommended by the manufacturer for letter form, type of mounting, substrate
construction, and condition of exposure indicated.  Provide heavy paper template to
establish letter spacing and to locate holes for fasteners. Mount letters on aluminum pins
that project 1/4" distance from the aluminum mounting tube.  Anchor aluminum mounting
tube back to steel studs.  All fasteners shall be concealed in the finished work.
1. Seal perimeter of stainless steel mounting tubes with sealant specified in Section

07 9200 - Joint Sealants.
2. Projected Mounting: Mount characters at projection distance from wall surface

indicated.

C. Mounting heights above finish grade:  Comply with ADA requirements.
1. Handicapped parking sign:  4'-0" to top of sign.
2. Ground-set installation: Install pipe post in 20" diameter by 2'-6" deep concrete

footing.  Set posts plumb and true in 3000 psi concrete; embed posts 2'-0",
minimum.  Crown concrete surface to shed water.

D. Coat fabrications and anchors to be built into concrete construction using bituminous
coating, 15 mils dry film thickness.

3.3 CLEANING AND PROTECTION:

A. Protective Coverings:
1. Restore protective coverings which have been damaged during shipment or

installation of Work.  Remove protection when requested for inspection of finishes
and replace.

2. Retain protective coverings intact and remove simultaneously from similarly
finished items to preclude nonuniform oxidation and discoloration.  Remove
protective coverings only when there is no possibility of damage from other work
yet to be performed at same location.

B. After installation, clean soiled sign surfaces according to the manufacturer's instructions.

C. Protect units from damage until acceptance by the Owner.

END OF SECTION

559-A1
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Huitt-Zollars No. R310391.03 October 07, 2022

TOILET ACCESSORIES 102813

SECTION 10 2813 - TOILET ACCESSORIES

PART 1 - GENERAL

1.1 ACTION SUBMITTALS:

A. Product Data:
1. Complete schedule and brochures containing catalog cuts and technical data for

each individual item.
2. Mark out all nonapplicable data.

B. Samples:
1. Furnish samples of each item, when requested by Architect.
2. Approved samples will be returned and may be incorporated into Project.
3. Identify installed samples.

1.2 INFORMATIONAL SUBMITTALS:

A. Product Schedule:
1. Identify locations using room designations indicated on Drawings.
2. Identify products using designations indicated on Drawings.

1.3 DELIVERY, STORAGE, AND HANDLING:

A. Do not deliver accessories to Project site until rooms are ready to receive them.

B. Pack accessories individually in manner to protect accessory and its finish.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS:

A. Acceptable Manufacturers:  All accessories product of single manufacturer.  Subject to
compliance with all requirements of this specification, provide named products and
systems or comparable products and systems by one of following manufacturers:
1. American Specialties, Inc.
2. Basis of design:  Bobrick Washroom Equipment, Inc. items are listed herein to

establish quality and design standards for toilet accessories.
3. Bradley Washfountain Co.
4. McKinney/Parker.

2.2 WASHROOM ACCESSORIES:

A. Finish: No. 4 satin stainless steel, unless indicated otherwise.

B. Toilet accessories:
1. Item 01; Diaper Changing Station: Bobrick KB110-SSRE. NOT REQUIRED.

a. Mount per ADA requirements so that accessory is not a protruding object.
b. Engineered to support a minimum of 250 lb static weight when opened.

2. Item 02; Recessed Sanitary Napkin/Tampon Vendor B-4706 25 cent.
3. Item 03; Combination Towel (Folded) Dispenser/Waste Receptacle:  Bobrick B-

35643.
4. Item 08; Fixed Framed Mirrors: Bobrick B-290-2448, 1/4" thick No. 1 quality float

glass electrolytically copper backed in 3/4" by 3/4" stainless steel frame.  Number
and locations indicated on drawings.
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panel to supports using concealed fasteners in side laps. Include accessories required 
for weathertight installation. 

B. Metal Soffit Panels: Match profile and material of existing metal panels.
1. Finish: Match existing.

C. Concealed-Fastener, Flush-Profile, Metal Soffit Panels: Formed with vertical panel
edges and flush surface; with flush joint between panels; with 1-inch- wide flange for
attaching interior finish; designed to be installed by lapping and interconnecting side
edges of adjacent panels and mechanically attaching through panel to supports using
concealed fasteners in side laps.
1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet,

0.024-inch nominal uncoated steel thickness.  Prepainted by the coil-coating
process to comply with ASTM A 755/A 755M.
a. Exterior Finish:  Fluoropolymer.
b. Color: Match existing.

2. Panel Coverage: Match existing.
3. Panel Height: Match existing.

2.8 THERMAL INSULATION 

A. Faced Metal Building Insulation: ASTM C 991, Type II, glass-fiber-blanket insulation;
0.5-lb/cu. ft. (8-kg/cu. m) density; 2-inch- (51-mm-) wide, continuous, vapor-tight edge
tabs; with a flame-spread index of 25 or less.

B. Retainer Strips: For securing insulation between supports, 0.025-inch (0.64-mm)
nominal-thickness, formed, metallic-coated steel or PVC retainer clips colored to match
insulation facing.

C. Vapor-Retarder Facing: ASTM C 1136, with permeance not greater than 0.02 perm
when tested according to ASTM E 96/E 96M, Desiccant Method.
1. Composition: White metallized-polypropylene film facing, fiberglass scrim

reinforcement, and kraft-paper backing.

D. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder
manufacturer for sealing joints and penetrations in vapor retarder.

2.9 ACCESSORIES 

A. General: Provide accessories as standard with metal building system manufacturer
and as specified. Fabricate and finish accessories at the factory to greatest extent
possible, by manufacturer's standard procedures and processes. Comply with
indicated profiles and with dimensional and structural requirements.
1. Form exposed sheet metal accessories that are without excessive oil-canning,

buckling, and tool marks and that are true to line and levels indicated, with
exposed edges folded back to form hems.

B. Roof Panel Accessories: Provide components required for a complete metal roof panel
assembly including copings, fasciae, corner units, ridge closures, clips, sealants,
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2. Shim or otherwise plumb substrates receiving metal wall panels.
3. When two rows of metal panels are required, lap panels 4 inches minimum.
4. When building height requires two rows of metal panels at gable ends, align lap

of gable panels over metal wall panels at eave height.
5. Rigidly fasten base end of metal wall panels and allow eave end free movement

for thermal expansion and contraction. Predrill panels.
6. Flash and seal metal wall panels with weather closures at eaves and rakes, and

at perimeter of all openings. Fasten with self-tapping screws.
7. Install screw fasteners in predrilled holes.
8. Install flashing and trim as metal wall panel work proceeds.
9. Apply elastomeric sealant continuously between metal base channel (sill angle)

and concrete, and elsewhere as indicated on Drawings; if not indicated, as
necessary for waterproofing.

10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling
or self-tapping screws.

11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior
walls.

B. Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall
panels to supports with fasteners as recommended by manufacturer.

C. Installation Tolerances: Shim and align metal wall panels within installed tolerance of
1/4 inch in 20 feet, noncumulative; level, plumb, and on location lines; and within 1/8-
inch offset of adjoining faces and of alignment of matching profiles.

3.7 METAL SOFFIT PANEL INSTALLATION 

A. Provide metal soffit panels the full width of soffits. Install panels perpendicular to
support framing.

B. Flash and seal metal soffit panels with weather closures where panels meet walls and
at perimeter of all openings.

3.8 THERMAL INSULATION INSTALLATION 

A. General: Install insulation concurrently with metal panel installation, in thickness
indicated to cover entire surface, according to manufacturer's written instructions.
1. Set vapor-retarder-faced units with vapor retarder toward warm side of

construction unless otherwise indicated. Do not obstruct ventilation spaces
except for firestopping.

2. Tape joints and ruptures in vapor retarder, and seal each continuous area of
insulation to the surrounding construction to ensure airtight installation.

3. Install blankets straight and true in one-piece lengths. Install vapor retarder over
insulation, with both sets of facing tabs sealed, to provide a complete vapor
retarder.

B. Blanket Roof Insulation: Comply with the following installation method:
1. Two-Layers-between-Purlin-with-Spacer-Block Installation: Extend insulation and

vapor retarder between purlins. Carry vapor-retarder-facing tabs up and over
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SECTION 102600 - WALL AND DOOR PROTECTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wall guards. 
2. Impact-resistant handrails. 
3. Bed locators. 
4. Corner guards. 
5. End-wall guards. 
6. Abuse-resistant wall coverings. 
7. Door-edge protection. 
8. Door-frame protection. 
9. Door-hardware protection. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for steel angle corner guards, pipe guards 
and wheel guards. 

2. Section 057300 "Decorative Metal Railings" for metal handrails without plastic 
bumpers. 

3. Section 064023 "Interior Architectural Woodwork for solid-wood handrails, 
bumper rails, chair rails, or corner moldings without plastic bumpers. 

4. Section 087100 "Door Hardware" Section 087111 "Door Hardware (Descriptive 
Specification)" for metal and plastic protective trim units, according to 
BHMA A156.6, used for armor, kick, mop, and push plates. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, impact strength, dimensions of 
individual components and profiles, and finishes. 

2. Include fire ratings of units recessed in fire-rated walls and listings for door-
protection items attached to fire-rated doors. 

B. Shop Drawings: For each type of wall and door protection showing locations and 
extent. 

1. Include plans, elevations, sections, and attachment details. Show handrail design 
and support spacing required to withstand structural loads. 
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C. Samples for Initial Selection: For each type of impact-resistant wall-protection unit 
indicated, in each color and texture specified. 

1. Include Samples of accent strips and accessories to verify color selection. 

D. Samples for Verification: For each type of exposed finish on the following products, 
prepared on Samples of size indicated below: 

1. Wall Guards: 12 inches long. Include examples of joinery, corners, end caps, top 
caps, and field splices. 

2. Handrails: 12 inches long. Include examples of joinery, corners, and field splices. 
3. Corner and End-Wall Guards: 12 inches long. Include example top caps. 
4. Abuse-Resistant Wall Covering: 6 by 6 inches square. 
5. Door-Surface Protection: 6 by 6 inches square. 
6. Door Edge and Frame Protectors: 12 inches long. 
7. Door-Knob and -Lever Protectors: Full-size unit of each type. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of handrail. 

B. Material Certificates: For each type of exposed plastic material. 

C. Sample Warranty: For special warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of wall and door protection product to include in 
maintenance manuals. 

1. Include recommended methods and frequency of maintenance for maintaining 
best condition of plastic covers under anticipated traffic and use conditions. 
Include precautions against using cleaning materials and methods that may be 
detrimental to finishes and performance. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents. 

1. Wall-Guard and Handrail Covers: Full-size plastic covers of maximum length 
equal to 2 percent of each type, color, and texture of cover installed, but no fewer 
than two, 96-inch long units. 

2. Bed-Locator Covers: Full-size plastic covers equal to 2 percent of each type, 
color, and texture of cover installed, but no fewer than two Insert number units. 
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3. Corner-Guard Covers: Full-size plastic covers of maximum length equal to 2 
Insert number percent of each type, color, and texture of cover installed, but no 
fewer than two, 48-inch long units. 

4. Mounting and Accessory Components: Amounts proportional to the quantities of 
extra materials. Package mounting and accessory components with each extra 
material. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store wall and door protection in original undamaged packages and containers inside 
well-ventilated area protected from weather, moisture, soiling, extreme temperatures, 
and humidity. 

1. Maintain room temperature within storage area at not less than 70 deg F during 
the period plastic materials are stored. 

2. Keep plastic materials out of direct sunlight. 
3. Store plastic wall- and door-protection components for a minimum of 72 hours, or 

until plastic material attains a minimum room temperature of 70 deg F. 

a. Store corner-guard covers in a vertical position. 
b. Store wall-guard, bed-locator, and, handrail covers in a horizontal position. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of wall- and 
door-protection units that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including detachment of components from each other or 
from the substrates, delamination, and permanent deformation beyond 
normal use. 

b. Deterioration of metals, metal finishes, plastics, and other materials beyond 
normal use. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
1. Construction Specialties 
2. Grainger 

B. Source Limitations: Obtain wall- and door-protection products of each type from single 
source from single manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Surface Burning Characteristics: Comply with ASTM E84 or UL 723; testing by a 
qualified testing agency. Identify products with appropriate markings of applicable 
testing agency. 

1. Flame-Spread Index: 25 or less. 
2. Smoke-Developed Index: 450 or less. 

B. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural 
& Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for 
Buildings and Facilities, and ICC A117.1 

2.3 WALL GUARDS 

A. Crash Rail: Heavy-duty, PVC-free assembly consisting of continuous snap-on plastic 
cover installed over concealed retainer; designed to withstand impacts. 

 
1. Cover: Extruded rigid plastic, minimum 0.100-inch wall thickness. 

a. Profile: Flat 

1) Dimensions: Nominal 6 inches high by 1 inch deep 
2) Surface: Uniform 

a) Accent Inlay Strip: Nominal 2 inches high by length of rail. 

b. Color and Texture: As selected by Architect from manufacturer's full range 

2. Continuous Retainer: Minimum 0.080-inch- thick, one-piece, extruded aluminum. 
3. Retainer Clips: Manufacturer's standard impact-absorbing clips designed for 

heavy-duty performance. 
4. Bumper: Continuous, resilient bumper cushion(s). 
5. End Caps and Corners: Prefabricated, injection-molded plastic; atching colo 

cover; field adjustable for close alignment with snap-on cover. 
6. Accessories: Concealed splices and mounting hardware. 
7. Mounting: Surface mounted directly to wall. 

B. Bumper Rail: Standard-duty, PVC-free assembly consisting of continuous snap-on 
plastic cover installed over concealed retainer; designed to withstand impacts. 

 
1. Cover: Extruded rigid plastic, minimum 0.078-inch wall thickness. 

a. Profile: Half-round profile, nominal 1 inch high by 1 inch deep. 
b. Color and Texture: As selected by Architect from manufacturer's full range. 

2. Continuous Retainer: Minimum 0.080-inch- thick, one-piece, extruded aluminum. 
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3. Retainer Clips: Manufacturer's standard impact-absorbing clips. 
4. Bumper: Continuous, resilient bumper cushion(s). 
5. End Caps and Corners: Prefabricated, injection-molded plastic; matching color 

cover; field adjustable for close alignment with snap-on cover. 
6. Accessories: Concealed splices and mounting hardware. 
7. Mounting: Surface mounted directly to. 

C. Rub Rail: Standard-duty, PVC-free assembly consisting of continuous snap-on cover 
installed over concealed, continuous retainer. 

 
1. Cover: Extruded plastic, minimum 0.078-inch wall thickness. 

a. Profile: Half-round profile, nominal 1-1/8 inches high by 1-1/8 inches deep. 
b. Color and Texture: As selected by Architect from manufacturer's full range. 

2. Retainer: Minimum 0.0625-inch- thick, one-piece, extruded aluminum. 
3. End Caps and Corners: Prefabricated, injection-molded plastic; color matching 

cover; field adjustable for close alignment with snap-on cover. 
4. Accessories: Concealed splices and mounting hardware. 
5. Mounting: Surface mounted directly to wall. 

D. Opaque-Plastic Chair Rail: Standard-duty, PVC-free assembly consisting of continuous 
snap-on cover installed over continuous retainer. 
1. Cover: Extruded rigid plastic, minimum 0.070-inch wall thickness. 

a. Profile: Rounded bullnose profile, nominal 2 inches high by 1 inch deep.  
b. Color and Texture: As selected by Architect from manufacturer's full range. 

2. Retainer: Minimum 0.060-inch- thick, one-piece, extruded aluminum. 
3. Bumper: Continuous, resilient bumper cushion(s). 
4. End Caps and Corners: Prefabricated, injection-molded plastic; color matching 

cover; field adjustable for close alignment with snap-on cover. 
5. Accessories: Concealed splices and mounting hardware. 
6. Mounting: Surface mounted directly to wall. 

E. Transparent-Plastic Chair Rail: Consisting of clear polycarbonate plastic sheet. 

 
1. Height:  4 inches nominal. 
2. Mounting: Surface mounted using flat-head countersunk screws through factory-

drilled mounting holes. 

F. Rub Strip: Continuous, PVC-free strip, consisting of minimum 0.060-inch-  thick, 
semirigid, plastic sheet wall-covering material. 

 
1. Height: 8 inches nominal. 
2. Color and Texture: As selected by Architect from manufacturer's full range. 
3. Mounting: Surface mounted with adhesive. 
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2.4 CORNER GUARDS 

A. Surface-Mounted, Plastic-Cover Corner Guards: Manufacturer's standard, PVC-free 
assembly consisting of snap-on, resilient plastic cover installed over retainer; including 
mounting hardware; fabricated with 90- or 135-degree turn to match wall condition. 

 
1. Cover: Extruded rigid plastic, minimum 0.078-inch wall thickness. 

a. Profile: Nominal 2-inch- long leg and 1/4-inch corner radius. 
b. Height: 4 feet. 
c. Color and Texture: As selected by Architect from manufacturer's full range. 

 
2. Retainer Clips: Manufacturer's standard impact-absorbing clips. 
3. Top and Bottom Caps: Prefabricated, injection-molded plastic; color matching 

cover; field adjustable for close alignment with snap-on cover. 

B. Flush-Mounted, Plastic-Cover Corner Guards: Manufacturer's standard, PVC-free 
assembly consisting of snap-on, resilient plastic cover that is flush with adjacent wall 
surface, installed over retainer; including mounting hardware; fabricated with 90- or 
135-degree turn to match wall condition; full wall height. 

 
1. Cover: Extruded rigid plastic, minimum 0.078-inch wall thickness. 

a. Profile: Nominal 2-inch- long leg and 1/4-inch corner radius. 
b. Height: 4 feet. 
c. Color and Texture: As selected by Architect from manufacturer's full range. 

 

2. Retainer Clips: Manufacturer's standard impact-absorbing clips. 
3. Aluminum Cove Base: Nominal 4 inches. 

C. Fire-Rated, Flush-Mounted, Plastic-Cover Corner Guards: Manufacturer's 
standard, PVC-free assembly consisting of snap-on, resilient plastic cover that is flush 
with adjacent wall surface, installed over continuous retainer and intumescent fire 
barrier; including mounting hardware; fabricated with 90- or 135-degree turn to match 
wall condition; full wall height. 

 
1. Fire Rating: Same rating as wall in which corner guard is installed; UL listed and 

labeled according to ASTM E1966 or UL 2079. 

a. L-Rating at Smoke Barriers: Not exceeding 5.0 cfm/ft. of joint at 0.30 inch 
wg at both ambient and elevated temperatures according to UL 2079. 

2. Cover: Extruded rigid plastic, minimum 0.078-inch wall thickness. 

a. Leg: Nominal 2 inches. 
b. Corner Radius: 1/4 inch. 
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c. Color and Texture: As selected by Architect from manufacturer's full range. 

3. Retainer: Minimum 0.070-inch- thick, one-piece, extruded aluminum. 
 

D. Surface-Mounted, Opaque-Plastic Corner Guards: Fabricated as one piece from PVC-
free plastic; with formed edges; fabricated with 90- or 135-degree turn to match wall 
condition. 
 
1. Wing Size:  Nominal 3/4 by 3/4 inch. 
2. Mounting:  Adhesive. 
3. Color and Texture: As selected by Architect from manufacturer's full range. 

E. Surface-Mounted, Transparent-Plastic Corner Guards: Fabricated as one piece from 
clear polycarbonate plastic sheet; with formed edges; fabricated with 90- or 135-degree 
turn to match wall condition.  
 
1. Wing Size: Nominal 3/4 by 3/4 inch. 
2. Thickness: Minimum 0.050 inch. 
3. Mounting: Corner clips. 

F. Surface-Mounted, Metal Corner Guards: Fabricated as one piece from formed or 
extruded metal with formed edges; with 90- or 135-degree turn to match wall condition. 
 
1. Material: Stainless-steel sheet, Type 304. 

a. Thickness: Minimum 0.0500 inch  
b. Finish: Directional satin, No. 4.  

2. Material: Extruded aluminum, minimum 0.0625 inch thick, with clear anodic 
finish. 

3. Material: Brass sheet, minimum 0.0500 inch thick, with fine satin finish. 
4. Wing Size: Nominal 1-1/2 by 1-1/2 inches. 
5. Corner Radius: 1/8 inch. 
6. Mounting: Flat-head, countersunk screws through factory-drilled mounting holes 

or Adhesive. 

2.5 END-WALL GUARDS 

A. Flush-Mounted, Plastic-Cover, End-Wall Guard: Manufacturer's standard, PVC-free 
assembly consisting of snap-on, resilient plastic cover that is flush with adjacent wall 
surface and that covers entire end of wall, installed over continuous retainer continuous 
retainer at each corner, with end of wall covered by semirigid, abuse-resistant wall 
covering; including mounting hardware. 

 
1. Cover: Extruded rigid plastic, minimum 0.078-inch wall thickness. 

a. Profile: Nominal 2-inch- long leg and 1/4-inch corner radius. 
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b. Height: 4 feet. 
c. Color and Texture: As selected by Architect from manufacturer's full range. 

2. Retainer: Minimum 0.060-inch- thick, one-piece, extruded aluminum. 
3. Aluminum Cove Base: Nominal 4 inches high. 

B. Fire-Rated, Flush-Mounted, Plastic-Cover, End-Wall Guard: Manufacturer's 
standard, PVC-free assembly consisting of snap-on, resilient plastic cover that is flush 
with adjacent wall surface and that covers entire end of wall, installed over continuous 
retainer and intumescent fire barrier; including mounting hardware; full wall height. 

 
1. Fire Rating: Same rating as wall in which end guard is installed; UL listed and 

labeled according to UL 2079. 
2. Cover: Extruded rigid plastic, minimum 0.078-inch wall thickness. 

a. Leg: Nominal 2 inches. 
b. Corner Radius: 1/4 inch. 
c. Color and Texture: As selected by Architect from manufacturer's full range. 

3. Retainer: Minimum 0.070-inch- thick, one-piece, extruded aluminum. 
4. Aluminum Cove Base: Nominal 4 inches high. 

C. Surface-Mounted, Metal, End-Wall Guards: Fabricated from one-piece, formed or 
extruded metal that covers entire end of wall; with formed edges. 

 
1. Material: Stainless-steel sheet, Type 304. 

a. Thickness: Minimum 0.0500. 
b. Finish: Directional satin, No. 4. 
 

2. Wing Size: Nominal 1-1/2 by 1-1/2 inches. 
3. Corner Radius: 1/8 inch. 
4. Mounting: Flat-head, countersunk screws through factory-drilled mounting holes 

or Adhesive. 

2.6 PLASTIC DOOR-PROTECTION PLATES 

A. General: Manufacturer's standard plastic products of thicknesses and sizes indicated. 

 
1. Fire-Rated Doors: Where the tops of door-protection plates indicated for field 

installation on fire-rated doors are more than 16 inches above the door bottoms, 
provide door-protection plates complying with NFPA 80 that are listed and 
labeled by a qualified testing and inspection agency acceptable to authorities 
having jurisdiction. 
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B. Full-Height Door-Surface Protection: Minimum 0.040-inch wall thickness; with 90-
degree bend for edge return to protect door edge. 

1. Color and Texture: As selected by Architect from manufacturer's full range. 
2. Mounting: Adhesive or Countersunk screws through factory-drilled mounting 

holes. 

C. Armor Plates: Minimum 0.040-inch wall thickness; beveled four sides. 

1. Size: 32 inches high by door width, with allowance for frame stops. 
2. Color and Texture: As selected by Architect from manufacturer's full range. 
3. Mounting: Adhesive or Countersunk screws through factory-drilled mounting 

holes. 

D. Kick Plates: Minimum 0.040-inch wall thickness; beveled four sides. 

1. Size: 8 inches high by door width, with allowance for frame stops. 
2. Color and Texture: As selected by Architect from manufacturer's full range. 
3. Mounting: Adhesive or Countersunk screws through factory-drilled mounting 

holes. 

E. Mop Plates: Minimum 0.040-inch wall thickness; beveled four sides. 

1. Size: 4 inches high by 1 inch less than door width. 
2. Color and Texture: As selected by Architect from manufacturer's full range.  
3. Mounting: Adhesive or Countersunk screws through factory-drilled mounting 

holes. 

F. Stretcher Plates: Minimum 0.040-inch wall thickness; beveled four sides. 

1. Size: 6 inches high by door width, with allowance for frame stops. 
2. Color and Texture: As selected by Architect from manufacturer's full range. 
3. Mounting: Adhesive or Countersunk screws through factory-drilled mounting 

holes. 

G. Push Plates: Minimum 0.040-inch wall thickness; beveled four sides. 

1. Size: 12 inches high by 4 inches wide. 
2. Color and Texture: As selected by Architect from manufacturer's full range. 
3. Mounting: Adhesive or Countersunk screws through factory-drilled mounting 

holes. 

2.7 DOOR-EDGE PROTECTION 

A. Door Edging: Fabricated from extruded rigid plastic, minimum 0.040-inch wall 
thickness; formed to fit over door edge without mortising. 

 
1. Shape: L. 
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2. Color and Texture: As selected by Architect from manufacturer's full range. 
3. Mounting: Adhesive or Countersunk screws through factory-drilled mounting 

holes. 

2.8 DOOR-FRAME PROTECTION 

A. Door-Frame Protector: One piece fabricated from extruded rigid plastic, minimum 
0.040-inch wall thickness; formed to fit entire door-frame profile. 

 
1. Height: 36 inches. 
2. Color and Texture: As selected by Architect from manufacturer's full range. 
3. Mounting: Adhesive or Countersunk screws through factory-drilled mounting 

holes. 

B. Door-Frame Protector Assembly: Assembly consisting of snap-on plastic cover 
installed over continuous retainer; formed to fit half of door frame on opposite side of 
door swing. 

 
1. Cover: Extruded rigid plastic, minimum 0.080-inch wall thickness; in dimensions 

and profiles indicated. 

a. Height: 36 inches. 
b. Corner Radius: 1/4 inch. 
c. Color and Texture: As selected by Architect from manufacturer's full range.  

2. Retainer: Minimum 0.080-inch- thick, one-piece, extruded aluminum. 

2.9 MATERIALS 

A. Plastic Materials: Chemical- and stain-resistant, high-impact-resistant plastic with 
integral color throughout; extruded and sheet material as required, thickness as 
indicated. 

B. Polycarbonate Plastic Sheet: ASTM D6098, S-PC01, Class 1 or Class 2, abrasion 
resistant; with a minimum impact-resistance rating of 15 ft.-lbf/in. of notch when tested 
according to ASTM D256, Test Method A. 

C. Solid Wood: Clear hardwood lumber of species indicated, free of appearance defects, 
and selected for compatible grain and color. 

D. Fasteners: Aluminum, nonmagnetic stainless-steel, or other noncorrosive metal 
screws, bolts, and other fasteners compatible with items being fastened. Use security-
type fasteners where exposed to view. 

E. Adhesive: As recommended by protection product manufacturer. 
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2.10 FABRICATION 

A. Fabricate wall and door protection according to requirements indicated for design, 
performance, dimensions, and member sizes, including thicknesses of components. 

B. Curved Panels: Preform curved semirigid, abuse-resistant sheet wall covering in 
factory for radius and sheet thickness as follows: 

1. Sheet Thickness of 0.040 Inch: 24-inch radius. 
2. Sheet Thickness of 0.060 Inch: 36-inch radius. 

C. Factory Assembly: Assemble components in factory to greatest extent possible to 
minimize field assembly. Disassemble only as necessary for shipping and handling. 

D. Quality: Fabricate components with uniformly tight seams and joints and with exposed 
edges rolled. Provide surfaces free of wrinkles, chips, dents, uneven coloration, and 
other imperfections. Fabricate members and fittings to produce flush, smooth, and rigid 
hairline joints. 

E. Wood Handrails: Miter corners and ends of wood handrails for returns. 

2.11 FINISHES 

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

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and wall areas, with Installer present, for compliance with 
requirements for installation tolerances, fire rating, and other conditions affecting 
performance of the Work. 

B. Examine walls to which wall and door protection will be attached for blocking, grounds, 
and other solid backing that have been installed in the locations required for secure 
attachment of support fasteners. 

1. For wall and door protection attached with adhesive, verify compatibility with and 
suitability of substrates, including compatibility with existing finishes or primers. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Complete finishing operations, including painting, before installing wall and door 
protection. 

B. Before installation, clean substrate to remove dust, debris, and loose particles. 

3.3 INSTALLATION 

A. Installation Quality: Install wall and door protection according to manufacturer's written 
instructions, level, plumb, and true to line without distortions. Do not use materials with 
chips, cracks, voids, stains, or other defects that might be visible in the finished Work. 

B. Mounting Heights: Install wall and door protection in locations and at mounting heights 
indicated on Drawings. If not indicated on Drawings, install at heights indicated below: 

1. Crash Rails: 36-inch above finished floor. 
2. Bumper Rails: 36-inch above finished floor. 
3. Rub Rails: 36-inch above finished floor. 
4. Chair Rails: 36-inch above finished floor. 
5. Handrails: 36-inch above finished floor. 

C. Accessories: Provide splices, mounting hardware, anchors, trim, joint moldings, and 
other accessories required for a complete installation. 

1. Provide anchoring devices and suitable locations to withstand imposed loads. 
2. Where splices occur in horizontal runs of more than 20 feet, splice aluminum 

retainers and plastic covers at different locations along the run, but no closer 
than 12 inches apart. 

3. Adjust end and top caps as required to ensure tight seams. 

D. Abuse-Resistant Wall Covering: Install top and edge moldings, corners, and divider 
bars as required for a complete installation. 

E. Door-Frame Protectors: Install on both door jams. 

F. Fire Doors: Install protection according to the listing of each item. 

3.4 CLEANING 

A. Immediately after completion of installation, clean plastic covers and accessories using 
a standard ammonia-based household cleaning agent. 

B. Remove excess adhesive using methods and materials recommended in writing by 
manufacturer. 

END OF SECTION 102600 
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SECTION 122413 - ROLLER WINDOW SHADES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Manually operated, single-roller shades. 
2. Manually operated, double-roller shades. 
3. Manually operated, skylight roller shades. 
4. Motor-operated, single-roller shades. 
5. Motor-operated, double-roller shades. 
6. Motor-operated, skylight roller shades. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood blocking and grounds for mounting 
roller shades and accessories. 

2. Section 079200 "Joint Sealants" for sealing the perimeters of installation 
accessories for light-blocking shades with a sealant. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, features, finishes, and operating instructions for roller 
shades. 

B. Shop Drawings: Show fabrication and installation details for roller shades, including 
shadeband materials, their orientation to rollers, and their seam and batten locations. 

1. Motor-Operated Shades: Include details of installation and diagrams for power, 
signal, and control wiring. 

C. Samples: For each exposed product and for each color and texture specified, 10 
inches long. 

D. Samples for Initial Selection: For each type and color of shadeband material. 

1. Include Samples of accessories involving color selection. 

E. Samples for Verification: For each type of roller shade. 

1. Shadeband Material: Not less than 10 inches square. Mark interior face of 
material if applicable. 
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2. Roller Shade: Full-size operating unit, not less than 16 inches wide by 36 inches 
long for each type of roller shade indicated. 

3. Installation Accessories: Full-size unit, not less than 10 inches long. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Certificates: For each type of shadeband material. 

C. Product Test Reports: For each type of shadeband material, for tests performed by a 
qualified testing agency. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For roller shades to include in maintenance 
manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Roller Shades: Full-size units equal to 5 percent of quantity installed for each 
size, color, and shadeband material indicated, but no fewer than two units. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Fabricator of products. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to 
demonstrate aesthetic effects, and to set quality standards for fabrication and 
installation. 

1. Approval of mockups does not constitute approval of deviations from the 
Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing. 

2. Subject to compliance with requirements, approved mockups may become part 
of the completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roller shades in factory packages, marked with manufacturer, product name, 
and location of installation using same designations indicated on Drawings. 
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1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not install roller shades until construction and finish work 
in spaces, including painting, is complete and dry and ambient temperature and 
humidity conditions are maintained at the levels indicated for Project when occupied for 
its intended use. 

B. Field Measurements: Where roller shades are indicated to fit to other construction, 
verify dimensions of other construction by field measurements before fabrication and 
indicate measurements on Shop Drawings. Allow clearances for operating hardware of 
operable glazed units through entire operating range. Notify Architect of installation 
conditions that vary from Drawings. Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain roller shades from single source from single manufacturer. 

2.2 MANUALLY OPERATED, SINGLE-ROLLER SHADES 

A. Chain-and-Clutch Operating Mechanisms: With continuous-loop bead chain and clutch 
that stops shade movement when bead chain is released; permanently adjusted and 
lubricated. 

1. Bead Chains: Stainless steel. 

a. Loop Length: Full length of roller. 
b. Limit Stops: Provide upper and lower ball stops. 
c. Chain-Retainer Type: Clip, jamb mount, Chain tensioner, jamb mounted or 

Chain tensioner, sill mounted. 

2. Spring Lift-Assist Mechanisms: Manufacturer's standard for balancing roller 
shade weight and for lifting heavy roller shades. 

a. Provide for shadebands that weigh more than 10 lbs. or for shades as 
recommended by manufacturer, whichever criterion is more stringent. 

 

B. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall 
thicknesses required to accommodate operating mechanisms and weights and widths 
of shadebands indicated without deflection. Provide with permanently lubricated drive-
end assemblies and idle-end assemblies designed to facilitate removal of shadebands 
for service. 
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1. Roller Drive-End Location: Right side of interior face of shade or Left side of 
interior face of shade case by case. 

2. Direction of Shadeband Roll: Regular, from back (exterior face) of roller. 
3. Shadeband-to-Roller Attachment: Manufacturer's standard method. 

C. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with 
roller assembly, operating mechanism, installation accessories, and mounting location 
and conditions indicated. 

D. Shadebands: 

1. Shadeband Material: Light-filtering fabric or Light-blocking fabric  as selected by 
architect and owner from manufacturer’s full rage. 

2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum. 

a. Type: Exposed with endcaps. 
b. Color and Finish: As selected by Architect from manufacturer's full range. 

E. Installation Accessories: 

1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and 
operating mechanism and attaches to roller endcaps without exposed fasteners. 

a. Shape: L-shaped. 
b. Height: Manufacturer's standard height required to conceal roller and 

shadeband assembly when shade is fully open, but not less than 3 inches. 

2. Exposed Headbox: Rectangular, extruded-aluminum enclosure including front 
fascia, top and back covers, endcaps, and removable bottom closure. 

a. Height: Manufacturer's standard height required to enclose roller and 
shadeband assembly when shade is fully open, but not less than 3 inches. 

3. Endcap Covers: To cover exposed endcaps. 
4. Recessed Shade Pocket: Rectangular, extruded-aluminum enclosure designed 

for recessed ceiling installation; with front, top, and back formed as one piece, 
end plates, and removable bottom closure panel. 

a. Height: Manufacturer's standard height required to enclose roller and 
shadeband assembly when shade is fully open, but not less than 4 inches. 

b. Provide pocket with lip at lower edge to support acoustical ceiling panel. 

5. Closure Panel and Wall Clip: Removable aluminum panel designed for 
installation at bottom of site-constructed ceiling recess or pocket and for snap-in 
attachment to wall clip without fasteners. 

a. Closure-Panel Width: 2 inches. 
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6. Side Channels: With light seals and designed to eliminate light gaps at sides of 
shades as shades are drawn down. Provide side channels with shadeband 
guides or other means of aligning shadebands with channels at tops. 

7. Bottom (Sill) Channel or Angle: With light seals and designed to eliminate light 
gaps at bottoms of shades when shades are closed. 

8. Installation Accessories Color and Finish: As selected from manufacturer's full 
range. 

2.3 MANUALLY OPERATED, DOUBLE-ROLLER SHADES 

A. Chain-and-Clutch Operating Mechanisms: With continuous-loop bead chain and clutch 
that stops shade movement when bead chain is released; permanently adjusted and 
lubricated. 

1. Bead Chains: Stainless steel. 

a. Loop Length: Full length of roller shade. 
b. Limit Stops: Provide upper and lower ball stops. 
c. Chain-Retainer Type: Clip, jamb mount, Chain tensioner, jamb mounted or 

Chain tensioner, sill mounted. 

2. Spring Lift-Assist Mechanisms: Manufacturer's standard for balancing roller 
shade weight and for lifting heavy roller shades. 

a. Provide for shadebands that weigh more than 10 lbs or for shades as 
recommended by manufacturer, whichever criterion is more stringent. 

B. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall 
thicknesses required to accommodate operating mechanisms and weights and widths 
of shadebands indicated without deflection. Provide with permanently lubricated drive-
end assemblies and idle-end assemblies designed to facilitate removal of shadebands 
for service. 

1. Double-Roller Mounting Configuration: Offset, outside roller over and inside roller 
under. 

2. Inside Roller: 

a. Drive-End Location: case by case right side of interior face of shade or Left 
side of interior face of shade. 

b. Direction of Shadeband Roll: Regular, from back (exterior face) of roller. 

3. Outside Roller: 

a. Drive-End Location: Case by case right side of interior face of shade or left 
side of interior face of shade as indicated on Drawings. 

b. Direction of Shadeband Roll: Regular, from back (exterior face) of roller. 

4. Shadeband-to-Roller Attachment: Manufacturer's standard method. 

1115B-A1



Fabens Hangar  
Airport Expansion  
Huitt-Zollars No. R310391.03 
 

ROLLER WINDOW SHADES 122413 - 6 

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and International 

Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

 

C. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with 
roller mounting configuration, roller assemblies, operating mechanisms, installation 
accessories, and installation locations and conditions indicated. 

D. Roller-Coupling Assemblies: Coordinated with operating mechanism and designed to 
join up to three inline rollers into a multiband shade that is operated by one roller drive-
end assembly. 

E. Inside Shadebands: 

1. Shadeband Material: Light-filtering fabric. 
2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum. 

a. Type: Exposed with endcaps. 
b. Color and Finish: As selected by Architect from manufacturer's full range. 

F. Outside Shadebands: 

1. Shadeband Material: Light-blocking fabric. 
2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum. 

a. Type: Exposed with endcaps. 
b. Color and Finish: As selected by Architect from manufacturer's full range. 

G. Installation Accessories: 

1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and 
operating mechanism and attaches to roller endcaps without exposed fasteners. 

a. Shape: L-shaped. 
b. Height: Manufacturer's standard height required to conceal roller and 

shadeband assembly when shade is fully open, but not less than 3 inches. 

2. Exposed Headbox: Rectangular, extruded-aluminum enclosure including front 
fascia, top and back covers, endcaps, and removable bottom closure. 

a. Height: Manufacturer's standard height required to enclose roller and 
shadeband assembly when shade is fully open, but not less than 3 inches. 

3. Endcap Covers: To cover exposed endcaps. 
4. Recessed Shade Pocket: Rectangular, extruded-aluminum enclosure designed 

for recessed ceiling installation; with front, top, and back formed as one piece, 
end plates, and removable bottom closure panel. 

a. Height: Manufacturer's standard height required to enclose roller and 
shadeband assembly when shade is fully open, but not less than 4 inches. 

b. Provide pocket with lip at lower edge to support acoustical ceiling panel. 
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5. Closure Panel and Wall Clip: Removable aluminum panel designed for 
installation at bottom of site-constructed ceiling recess or pocket and for snap-in 
attachment to wall clip without fasteners. 

a. Closure-Panel Width: 2 inches. 

6. Side Channels: With light seals and designed to eliminate light gaps at sides of 
shades as shades are drawn down. Provide side channels with shadeband 
guides or other means of aligning shadebands with channels at tops. 

7. Bottom (Sill) Channel or Angle: With light seals and designed to eliminate light 
gaps at bottoms of shades when shades are closed. 

8. Installation Accessories Color and Finish: As selected from manufacturer's full 
range. 

2.4 MANUALLY OPERATED, SKYLIGHT ROLLER SHADES 

A. Manual Operating Mechanisms: Manufacturer's complete system and accessories 
suitable for conditions indicated, recommended by manufacturer for use with shade 
indicated, and as required for reliable operation without malfunction. 

1. Chain-and-Clutch Operating Mechanisms: Single-roller system with continuous-
loop bead chain and clutch in drive roller that stops shade movement when bead 
chain is released; permanently adjusted and lubricated. 

a. Loop Length: Full length of roller shade. 
b. Limit Stops: Provide upper and lower ball stops. 
c. Chain-Retainer Type: Clip, jamb mount, Chain tensioner, jamb mounted or 

Chain tensioner, sill mounted. 

B. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall 
thicknesses required to accommodate operating mechanisms and weights and widths 
of shadebands indicated without deflection. Provide with permanently lubricated drive-
end assemblies and idle-end assemblies designed to facilitate removal of shadebands 
for service. 

1. Roller Drive-End Location: case by case right side of interior face of shade or left 
side of interior face of shade. 

2. Direction of Shadeband Roll: Regular, from back (exterior face) of roller.  
3. Shadeband-to-Roller Attachment: Manufacturer's standard. 

C. Shadeband Retention System: Manufacturer's standard system for guiding shadeband 
through range of travel and holding shadeband taut with edges of shadeband 
supported by side channels or angles. 

D. Mounting Hardware: Corrosion resistant and compatible with operating mechanism, 
installation accessories, and mounting location and conditions indicated. 
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E. Shadebands: 

1. Shadeband Material: Light-filtering fabric or Light-blocking fabric; as selected by 
architect and owner from manufacturer's full range. 

2. Shadeband Bottom (Hem) Bar: Manufacturer's standard for operating 
mechanism indicated. 

a. Color and Finish of Exposed Bottom Bar: As selected by Architect from 
manufacturer's full range. 

F. Installation Accessories: 

1. Exposed Headboxes and Bottom Boxes: Rectangular, extruded-aluminum 
enclosure including front fasciae, top and back covers, endcaps, and removable 
closures. 

a. Height: Manufacturer's standard height required to enclose roller and 
shadeband assembly when shade is fully open, but not less than 3 inches. 

2. Channels or Angles: Manufacturer's standard design for operating mechanism 
indicated and shadeband take-up and support. 

3. Installation Accessories Color and Finish: As selected from manufacturer's full 
range. 

2.5 MOTOR-OPERATED, SINGLE-ROLLER SHADES 

A. Motorized Operating System: Provide factory-assembled, shade-operator system of 
size and capacity and with features, characteristics, and accessories suitable for 
conditions indicated, complete with electric motor and factory-prewired motor controls, 
power disconnect switch, enclosures protecting controls and operating parts, and 
accessories required for reliable operation without malfunction. Include wiring from 
motor controls to motors. Coordinate operator wiring requirements and electrical 
characteristics with building electrical system. 

1. Electrical Components: Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

2. Electric Motor: Manufacturer's standard tubular, enclosed in roller. 

a. Electrical Characteristics: 110-V ac, 220-V ac, 24-V dc, 12-V dc, or Solar-
powered dc. 

b. Maximum Total Shade Width: As required to operate roller shades 
indicated as required. 

c. Maximum Shade Drop: As required to operate roller shades indicated. 
d. Maximum Weight Capacity: As required to operate roller shades indicated. 

3. Remote Control: Electric controls with NEMA ICS 6, Type 1 enclosure for surface 
mounting. Provide the following for remote-control activation of shades: 
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Keyed Control Station: Keyed, contact, three-position, switch-operated 
control station with open, close, and off functions. Provide two keys per 
station. 

a. Individual Switch Control Station: Maintained or Momentary-contact, wall-
switch-operated control station with open, close, and center off functions. 

1) Switch Positions: Three. 
2) Switch Style:  Rocker. 

b. Group Control Station: Maintained or Momentary-contact, three-position, 
rocker-style, wall-switch-operated control station with open, close, and 
center off functions for single-switch group control. 

c. Individual/Group Control Station: Maintained Momentary-contact, three-
position, rocker-style, wall-switch-operated control station with open, close, 
and center off functions for individual and group control. 

d. Sun Sensor Control: Adjustable system consisting of digital displays 
detecting sun intensity and responding by automatically adjusting shades. 

e. Infrared Control: System consisting of concealed receiver complete with 
external eye and connecting modular cable and two portable, multiple-
channel transmitters with separate buttons to open and close individual or 
groups of shades, to open and close shades simultaneously, and to stop 
shade movement. 

1) Capacity: Up to 12 individual or groups of shades. 

f. Timer Control: Clock timer, 24-hour programmable for regular events. 
g. Microprocessor Control: Electronic programmable means for setting, 

changing, and adjusting control features; isolated from voltage spikes and 
surges. 

h. Color: As selected by Architect from manufacturer's full range. 

4. Crank-Operator Override: Crank and gearbox operate shades in event of power 
outage or motor failure. 

5. Limit Switches: Adjustable switches interlocked with motor controls and set to 
stop shades automatically at fully raised and fully lowered positions. 

6. Operating Features: 

a. Group switching with integrated switch control; single faceplate for multiple 
switch cutouts. 

b. Capable of interface with multiroom control system. 
c. Capable of accepting input from building automation control system. 
d. Override switch. 

B. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall 
thicknesses required to accommodate operating mechanisms and weights and widths 
of shadebands indicated without deflection. Provide with permanently lubricated drive-
end assemblies and idle-end assemblies designed to facilitate removal of shadebands 
for service. 
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1. Roller Drive-End Location: case by case right side of interior face of shade or left 
side of interior face of shade. 

2. Direction of Shadeband Roll: Regular, from back (exterior face) of roller. 
3. Shadeband-to-Roller Attachment: Manufacturer's standard method. 

C. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with 
roller assembly, operating mechanism, installation accessories, and mounting location 
and conditions indicated. 

D. Roller-Coupling Assemblies: Coordinated with operating mechanism and designed to 
join up to three inline rollers that are operated by one roller drive-end assembly. 

E. Shadebands: 

1. Shadeband Material: Light-filtering fabric or Light-blocking fabric. 
2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum. 

a. Type: Exposed with endcaps. 
b. Color and Finish: As selected by Architect from manufacturer's full range. 

F. Installation Accessories: 

1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and 
operating mechanism and attaches to roller endcaps without exposed fasteners. 

a. Shape: L-shaped. 
b. Height: Manufacturer's standard height required to conceal roller and 

shadeband assembly when shade is fully open, but not less than  3 inches. 

2. Exposed Headbox: Rectangular, extruded-aluminum enclosure including front 
fascia, top and back covers, endcaps, and removable bottom closure. 

a. Height: Manufacturer's standard in height required to enclose roller and 
shadeband assembly when shade is fully open, but not less than 3 inches. 

3. Endcap Covers: To cover exposed endcaps. 
4. Recessed Shade Pocket: Rectangular, extruded-aluminum enclosure designed 

for recessed ceiling installation; with front, top, and back formed as one piece, 
end plates, and removable bottom closure panel. 

a. Height: Manufacturer's standard height required to enclose roller and 
shadeband assembly when shade is fully open, but not less 4 inches. 

b. Provide pocket with lip at lower edge to support acoustical ceiling panel. 

5. Closure Panel and Wall Clip: Removable aluminum panel designed for 
installation at bottom of site-constructed ceiling recess or pocket and for snap-in 
attachment to wall clip without fasteners. 

a. Closure-Panel Width: 2 inches. 
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6. Side Channels: With light seals and designed to eliminate light gaps at sides of 
shades as shades are drawn down. Provide side channels with shadeband 
guides or other means of aligning shadebands with channels at tops. 

7. Bottom (Sill) Channel or Angle: With light seals and designed to eliminate light 
gaps at bottoms of shades when shades are closed. 

8. Installation Accessories Color and Finish: As selected from manufacturer's full 
range. 

2.6 MOTOR-OPERATED, DOUBLE-ROLLER SHADES 

A. Motorized Operating Systems: Provide factory-assembled, shade-operator systems of 
size and capacity and with features, characteristics, and accessories suitable for 
conditions indicated, complete with electric motor and factory-prewired motor controls, 
power disconnect switch, enclosures protecting controls and operating parts, and 
accessories required for reliable operation without malfunction. Include wiring from 
motor controls to motors. Coordinate operator wiring requirements and electrical 
characteristics with building electrical system. 

1. Electrical Components: Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

2. Electric Motor: Manufacturer's standard tubular, enclosed in rollers. 

a. Electrical Characteristics: 110-V ac, 220-V ac, 24-V dc, 12-V dc or Solar-
powered dc. 

b. Maximum Total Shade Width: As required to operate roller shades 
indicated.  

c. Maximum Shade Drop: As required to operate roller shades indicated.  
d. Maximum Weight Capacity: As required to operate roller shades indicated. 

3. Remote Control: Electric controls with NEMA ICS 6, Type 1 enclosure for surface 
mounting. Provide the following for remote-control activation of shades: 

a. Keyed Control Station: Keyed, maintained or momentary-contact, three-
position, switch-operated control station with open, close, and off functions. 
Provide two keys per station. 

b. Individual Switch Control Station: Maintained or Momentary-contact, wall-
switch-operated control station with open, close, and center off functions. 

1) Switch Positions: Three. 
2) Switch Style: Rocker. 

c. Group Control Station: Maintained or Momentary-contact, three-position, 
rocker-style, wall-switch-operated control station with open, close, and 
center off functions for single-switch group control. 

d. Individual/Group Control Station: Maintained or Momentary-contact, three-
position, rocker-style, wall-switch-operated control station with open, close, 
and center off functions for individual and group control. 

e. Sun Sensor Control: Adjustable system consisting of digital displays 
detecting sun intensity and responding by automatically adjusting shades. 
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f. Infrared Control: System consisting of concealed receiver complete with 
external eye and connecting modular cable and two portable, multiple-
channel transmitters with separate buttons to open and close individual or 
groups of shades, to open and close shades simultaneously, and to stop 
shade movement. 

1) Capacity: Up to 12 individual or groups of shades. 

g. Timer Control: Clock timer, 24-hour programmable for regular events. 
h. Microprocessor Control: Electronic programmable means for setting, 

changing, and adjusting control features; isolated from voltage spikes and 
surges. 

i. Color: As selected by Architect from manufacturer's full range. 

4. Crank-Operator Override: Crank and gearbox operate shades in event of power 
outage or motor failure. 

5. Limit Switches: Adjustable switches, interlocked with motor controls and set to 
stop shade movement automatically at fully raised and fully lowered positions. 

6. Operating Features: 

a. Group switching with integrated switch control; single faceplate for multiple 
switch cutouts. 

b. Capable of interface with multiroom control system. 
c. Capable of accepting input from building automation control system. 
d. Override switch. 

B. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall 
thicknesses required to accommodate operating mechanisms and weights and widths 
of shadebands indicated without deflection. Provide with permanently lubricated drive-
end assemblies and idle-end assemblies designed to facilitate removal of shades for 
service. 

1. Double-Roller Mounting Configuration: Offset, outside shade over and inside 
shade under. 

2. Inside Roller: 

a. Drive-End Location: case by case right side of interior face of shade or left 
side of interior face of shade. 

b. Direction of Shadeband Roll: Regular, from back (exterior face) of roller. 

3. Outside Roller: 

a. Drive-End Location: case by case right side of interior face of shade or left 
side of interior face of shade. 

b. Direction of Shadeband Roll: Regular, from back (exterior face) of roller. 

4. Shadeband-to-Roller Attachment: Manufacturer's standard method. 
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C. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with 
roller mounting configuration, roller assemblies, operating mechanisms, installation 
accessories, and installation locations and conditions indicated. 

D. Roller-Coupling Assemblies: Coordinated with operating mechanism and designed to 
join up to three inline rollers into a multiband shade that is operated by one roller drive-
end assembly. 

E. Inside Shadebands: 

1. Shadeband Material: Light-filtering fabric. 
2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum. 

a. Type: Exposed with endcaps. 
b. Color and Finish: As selected by Architect from manufacturer's full range.  

F. Outside Shadebands: 

1. Shadeband Material: Light-blocking fabric. 
2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum. 

a. Type: Exposed with endcaps. 
b. Color and Finish: As selected by Architect from manufacturer's full range. 

G. Installation Accessories: 

1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and 
operating mechanism and attaches to roller endcaps without exposed fasteners. 

a. Shape: L-shaped Curved. 
b. Height: Manufacturer's standard height required to conceal roller and 

shadeband assembly when shade is fully open, but not less than 3 inches. 

2. Exposed Headbox: Rectangular, extruded-aluminum enclosure including front 
fascia, top and back covers, endcaps, and removable bottom closure. 

a. Height: Manufacturer's standard height required to enclose roller and 
shadeband assembly when shade is fully open, but not less than 3 inches 
as indicated on. 

3. Endcap Covers: To cover exposed endcaps. 
4. Recessed Shade Pocket: Rectangular, extruded-aluminum enclosure designed 

for recessed ceiling installation; with front, top, and back formed as one piece, 
end plates, and removable bottom closure panel. 

a. Height: Manufacturer's standard height required to enclose roller and 
shadeband assembly when shade is fully open, but not less than 4 inches. 

b. Provide pocket with lip at lower edge to support acoustical ceiling panel. 
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5. Closure Panel and Wall Clip: Removable aluminum panel designed for 
installation at bottom of site-constructed ceiling recesses or pockets and for 
snap-in attachment to wall clip without fasteners. 

a. Closure-Panel Width: 2 inches. 

6. Side Channels: With light seals and designed to eliminate light gaps at sides of 
shades as shades are drawn down. Provide side channels with shadeband 
guides or other means of aligning shadebands with channels at tops. 

7. Bottom (Sill) Channel or Angle: With light seals and designed to eliminate light 
gaps at bottoms of shades when shades are closed. 

8. Installation Accessories Color and Finish: As selected from manufacturer's full 
range. 

2.7 SHADEBAND MATERIALS 

A. Shadeband Material Flame-Resistance Rating: Comply with NFPA 701. Testing by a 
qualified testing agency. Identify products with appropriate markings of applicable 
testing agency. 

B. Light-Filtering Fabric: Woven fabric, stain and fade resistant. 

1. Source: Roller shade manufacturer. 
2. Type: Woven polyester and PVC-coated polyester. 
3. Weave: Mesh or Basketweave. 
4. Roll Width: 36 inches or custom per window width. 
5. Orientation on Shadeband: Up the bolt or Railroaded. 
6. Openness Factor: 10,11, or 22 percent. 
7. Color: As selected by Architect from manufacturer's full range. 

C. Light-Blocking Fabric: Opaque fabric, stain and fade resistant. 

1. Source: Roller shade manufacturer. 
2. Type: Fiberglass with acrylic backing. 
3. Roll Width: 36 inches or by case by case window width. 
4. Orientation on Shadeband: Up the bolt or Railroaded. 
5. Features: Washable. 
6. Color: As selected by Architect from manufacturer's full range. 

2.8 ROLLER SHADE FABRICATION 

A. Product Safety Standard: Fabricate roller shades to comply with WCMA A 100.1, 
including requirements for flexible, chain-loop devices; lead content of components; 
and warning labels. 

B. Unit Sizes: Fabricate units in sizes to fill window and other openings as follows, 
measured at 74 deg F: 
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1. Between (Inside) Jamb Installation: Width equal to jamb-to-jamb dimension of 
opening in which shade is installed less 1/4 inch per side or 1/2-inch total, plus or 
minus 1/8 inch. Length equal to head-to-sill or -floor dimension of opening in 
which shade is installed less 1/4 inch, plus or minus 1/8 inch. 

2. Outside of Jamb Installation: Width and length as indicated, with terminations 
between shades of end-to-end installations at centerlines of mullion or other 
defined vertical separations between openings. 

C. Shadeband Fabrication: Fabricate shadebands without battens or seams to extent 
possible, except as follows: 

1. Vertical Shades: Where width-to-length ratio of shadeband is equal to or greater 
than 1:4 provide battens and seams at uniform spacings along shadeband length 
to ensure shadeband tracking and alignment through its full range of movement 
without distortion of the material. 

2. Skylight Shades: Provide battens and seams at uniform spacings along 
shadeband as required to ensure shadeband tracking and alignment through its 
full range of movement without distortion or sag of material. 

3. Railroaded Materials: Railroad material where material roll width is less than the 
required width of shadeband and where indicated. Provide battens and seams as 
required by railroaded material to produce shadebands with full roll-width 
panel(s) plus, if required, one partial roll-width panel located at top of shadeband. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances, locations of 
connections to building electrical system, and other conditions affecting performance of 
the Work. 

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

3.2 ROLLER SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to 
manufacturer's written instructions. 

1. Opaque Shadebands: Located so shadeband is not closer than 2 inches to 
interior face of glass. Allow clearances for window operation hardware. 

B. Electrical Connections: Connect motor-operated roller shades to building electrical 
system. 

C. Roller Shade Locations: At exterior windows and interior windows.  
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3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from 
binding or malfunction throughout entire operational range. 

3.4 CLEANING AND PROTECTION 

A. Clean roller shade surfaces, after installation, according to manufacturer's written 
instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to 
manufacturer and Installer, that ensure that roller shades are without damage or 
deterioration at time of Substantial Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by 
Architect, before time of Substantial Completion. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain motor-operated roller shades. 

END OF SECTION 122413 
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SECTION 031000 

CONCRETE FORMING AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Form-facing material for cast-in-place concrete. 
2. Shoring, bracing, and anchoring. 

B. Related Requirements: 
1. Section 321313 "Concrete Paving" for formwork related to concrete pavement and walks. 
2. Section 321316 "Decorative Concrete Paving" for formwork related to decorative concrete 

pavement and walks. 

1.2 DEFINITIONS 
A. Form-Facing Material: Temporary structure or mold for the support of concrete while the concrete is setting 

and gaining sufficient strength to be self-supporting. 
B. Formwork: The total system of support of freshly placed concrete, including the mold or sheathing that 

contacts the concrete, as well as supporting members, hardware, and necessary bracing. 

1.3 PREINSTALLATION MEETINGS 
A. Preinstallation Conference: Conduct conference at Project site. 

1. Review the following: 
a. Special inspection and testing and inspecting agency procedures for field quality control. 
b. Construction, movement, contraction, and isolation joints 
c. Forms and form-removal limitations. 
d. Shoring and reshoring procedures. 
e. Anchor rod and anchorage device installation tolerances. 

1.4 ACTION SUBMITTALS 
A. Product Data: For each of the following: 

1. Exposed surface form-facing material. 
2. Concealed surface form-facing material. 
3. Forms for cylindrical columns. 
4. Void forms. 
5. Form ties. 
6. Waterstops. 
7. Form-release agent. 

B. Shop Drawings: Prepared by, and signed and sealed by, a qualified professional engineer responsible for 
their preparation, detailing fabrication, assembly, and support of forms. 
1. For exposed vertical concrete walls, indicate dimensions and form tie locations. 
2. Indicate dimension and locations of construction and movement joints required to construct the 

structure in accordance with ACI 301. 
a. Location of construction joints is subject to approval of the Architect. 

3. Indicate location of waterstops. 
4. Indicate proposed schedule and sequence of stripping of forms, shoring removal, and reshoring 

installation and removal. 

1.5 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For testing and inspection agency. 
B. Field quality-control reports. 
C. Minutes of preinstallation conference. 
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1.6 QUALITY ASSURANCE 
A. Testing and Inspection Agency Qualifications: An independent agency, acceptable to authorities having 

jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated. 
B. Mockups: Formed surfaces to demonstrate typical joints, surface finish, texture, tolerances, and standard 

of workmanship. 
1. Build panel approximately 100 sq. ft. in the location indicated or, if not indicated, as directed by 

Architect. 
2. Subject to compliance with requirements, approved mockups may become part of the completed 

Work. 

1.7 DELIVERY, STORAGE, AND HANDLING 
A. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 

contaminants. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 
A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and reshores 

in accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads 
that might be applied, until structure can support such loads, so that resulting concrete conforms to the 
required shapes, lines, and dimensions. 
1. Design wood panel forms in accordance with APA's "Concrete Forming Design/Construction 

Guide." 
2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center spacing of 

supports. 
a. For architectural concrete specified in Section 033300 "Architectural Concrete," limit 

deflection of form-facing material, studs, and walers to 0.0025 times their respective clear 
spans (L/400). 

B. Design, engineer, erect, shore, brace, and maintain insulating concrete forms in accordance with ACI 301, 
to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until 
structure can support such loads, so that resulting concrete conforms to the required shapes, lines, and 
dimensions. 
1. Design cross ties to transfer the effects of the following loads to the cast-in-place concrete core: 

a. Wind Loads: As indicated on Drawings. 
1) Horizontal Deflection Limit: Not more than 1/360 of the wall height. 

2.2 FORM-FACING MATERIALS 
A. As-Cast Surface Form-Facing Material: 

1. Provide continuous, true, and smooth concrete surfaces. 
2. Furnish in largest practicable sizes to minimize number of joints. 
3. Acceptable Materials: As required to comply with Surface Finish designations specified in 

Section 033000 "Cast-In-Place Concrete, and as follows: 
a. Plywood, metal, or other approved panel materials. 
b. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and 

as follows: 
1) APA HDO (high-density overlay). 
2) APA MDO (medium-density overlay); mill-release agent treated and edge sealed. 
3) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed. 
4) APA Plyform Class I, B-B or better; mill oiled and edge sealed. 

B. Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another approved material. 
1. Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic, paper, or 
fiber tubes that produce surfaces without spiral or vertical seams not exceeding specified formwork surface 
class. 
1. Provide forms with sufficient wall thickness to resist plastic concrete loads without detrimental 

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

2.3 WATERSTOPS 
A. Flexible Rubber Waterstops: U.S. Army Corps of Engineers CRD-C 513, for embedding in concrete to 

prevent passage of fluids through joints, with factory fabricated corners, intersections, and directional 
changes. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Williams Products, Inc. 
2. Profile:  Ribbed without center bulb. 
3. Dimensions: 4 inches by 3/16 inch thick; nontapered. 

B. Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber waterstops, for embedding in 
concrete to prevent passage of fluids through joints; resistant to oils, solvents, and chemicals, with factory 
fabricate corners, intersections, and directional changes. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. JP Specialties, Inc. 
b. Sika Corporation. 

2. Profile:  Ribbed without center bulb. 
3. Dimensions: 4 inches by 3/16 inch thick; nontapered. 

C. Flexible PVC Waterstops: U.S. Army Corps of Engineers CRD-C 572, for embedding in concrete to 
prevent passage of fluids through joints, with factory fabricate corners, intersections, and directional 
changes. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. BoMetals, Inc. 
b. Sika Corporation. 
c. Vinylex Waterstop & Accessories. 

2. Profile:  Ribbed without center bulb. 
3. Dimensions: 4 inches by 3/16 inch thick; nontapered. 

D. 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. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. Carlisle Coatings & Waterproofing Inc. 
b. CETCO, a Minerals Technologies company. 
c. Concrete Sealants Inc. 
d. Henry Company. 
e. JP Specialties, Inc. 
f. Sika Corporation. 

E. Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal strip, bentonite-free 
hydrophilic polymer-modified chloroprene rubber, for adhesive bonding to concrete, 3/8 by 3/4 inch. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. Adeka Corporation. 
b. CETCO, a Minerals Technologies company. 
c. GCP Applied Technologies Inc. 
d. Kryton International Inc. 
e. Sika Corporation. 

2.4 RELATED MATERIALS 
A. 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. 
B. 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. 
C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 
D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 
E. Form-Release Agent: Commercially formulated form-release agent that does not bond with, stain, or 

adversely affect concrete surfaces and does not impair subsequent treatments of concrete surfaces. 
1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 
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2. Form release agent for form liners shall be acceptable to form liner manufacturer. 
F. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal form ties 

designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on 
removal. 
1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of exposed concrete 

surface. 
2. Furnish ties that, when removed, 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. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF FORMWORK 
A. Comply with ACI 301. 
B. Construct formwork, so concrete members and structures are of size, shape, alignment, elevation, and 

position indicated, within tolerance limits of ACI 117 and to comply with the Surface Finish designations 
specified in Section 033000 "Cast-In-Place Concrete" for as-cast finishes. 

C. Limit concrete surface irregularities as follows: 
1. Surface Finish-1.0: ACI 117 Class D, 1 inch. 
2. Surface Finish-2.0: ACI 117 Class B, 1/4 inch. 
3. Surface Finish-3.0: ACI 117 Class A, 1/8 inch. 

D. Construct forms tight enough to prevent loss of concrete mortar. 
1. Minimize joints. 
2. Exposed Concrete: Symmetrically align joints in forms. 

E. Construct removable forms for easy removal without hammering or prying against concrete surfaces. 
1. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. 
2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 
3. Install keyways, reglets, recesses, and other accessories, for easy removal. 

F. Do not use rust-stained, steel, form-facing material. 
G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and 

slopes in finished concrete surfaces. 
1. Provide and secure units to support screed strips 
2. Use strike-off templates or compacting-type screeds. 

H. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is 
inaccessible. 
1. Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete 

mortar. 
2. Locate temporary openings in forms at inconspicuous locations. 

I. Chamfer exterior corners and edges of permanently exposed concrete. 
J. At construction joints, overlap forms onto previously placed concrete not less than 12 inches. 
K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in 

the Work. 
1. Determine sizes and locations from trades providing such items. 
2. Obtain written approval of Architect prior to forming openings not indicated on Drawings. 

L. Construction and Movement 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. 
4. 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. 

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

6. Space vertical joints in walls as indicated on Drawings. 
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a. Locate joints beside piers integral with walls, near corners, and in concealed locations 
where possible. 

M. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection. 
1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to allow flushing 

water to drain. 
2. Close temporary ports and openings with tight-fitting panels, flush with inside face of form, and 

neatly fitted, so joints will not be apparent in exposed concrete surfaces. 
N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other 

debris just before placing concrete. 
O. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain 

proper alignment. 
P. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, 

before placing reinforcement. 

3.2 INSTALLATION OF EMBEDDED ITEMS 
A. Place and secure anchorage devices and other embedded items required for adjoining work that is 

attached to or supported by cast-in-place concrete. 
1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be 

embedded. 
2. Install anchor rods, accurately located, to elevations required and complying with tolerances in 

Section 7.5 of AISC 303. 
3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of 

concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other 
conditions. 

4. Install dovetail anchor slots in concrete structures, as indicated on Drawings. 
5. Clean embedded items immediately prior to concrete placement. 

3.3 INSTALLATION OF WATERSTOPS 
A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a continuous 

diaphragm. 
1. Install in longest lengths practicable. 
2. Locate waterstops in center of joint unless otherwise indicated on Drawings. 
3. Allow clearance between waterstop and reinforcing steel of not less than 2 times the largest 

concrete aggregate size specified in Section 033000 "Cast-In-Place Concrete." 
4. Secure waterstops in correct position at 12 inches on center. 
5. Field fabricate joints in accordance with manufacturer's instructions using heat welding. 

a. Miter corners, intersections, and directional changes in waterstops. 
b. Align center bulbs. 

6. Clean waterstops immediately prior to placement of concrete. 
7. Support and protect exposed waterstops during progress of the Work. 

B. Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated on Drawings, 
according to manufacturer's written instructions, by adhesive bonding, mechanically fastening, and firmly 
pressing into place. 
1. Install in longest lengths practicable. 
2. Locate waterstops in center of joint unless otherwise indicated on Drawings. 
3. Protect exposed waterstops during progress of the Work. 

3.4 INSTALLATION OF INSULATING CONCRETE FORMS 
A. Comply with ACI 301 and manufacturer's instructions. 
B. Construct formwork, so concrete members and structures are of size, shape, alignment, elevation, and 

position indicated, within tolerance limits of ACI 117. 
C. Install forms in running bond pattern. 

1. Align joints. 
2. Align furring strips. 

D. Construct forms tight to prevent loss of concrete mortar. 
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E. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in 
the Work. 
1. Determine sizes and locations from trades providing such items. 
2. Obtain written approval of Architect prior to forming openings not indicated on Drawings. 

F. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection. 
1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to allow flushing 

water to drain. 
2. Close temporary ports and openings with tight fitting panels, flush with inside face of form, and 

neatly fitted, so joints will not be apparent in exposed concrete surfaces. 
G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other 

debris just before placing concrete. 
H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain 

proper alignment. 
I. Shore insulating concrete forms to ensure stability and to resist stressing imposed by construction loads. 

3.5 REMOVING AND REUSING FORMS 
A. Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of 

concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing 
concrete. Concrete has to be hard enough to not be damaged by form-removal operations, and curing and 
protection operations need to be maintained. 
1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support weight of 

concrete in place until concrete has achieved at least 70 percent of its 28-day design compressive 
strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without loosening or 
disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. 
1. Split, frayed, delaminated, or otherwise damaged form-facing material are unacceptable for 

exposed surfaces. 
2. Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. 
1. Align and secure joints to avoid offsets. 
2. Do not use patched forms for exposed concrete surfaces unless approved by Architect. 

3.6 SHORING AND RESHORING INSTALLATION 
A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and reshoring. 

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete. 
B. In multistory construction, extend shoring or reshoring over a sufficient number of stories to distribute loads 

in such a manner that no floor or member will be excessively loaded or will induce tensile stress in 
concrete members without sufficient steel reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and provide 
adequate reshoring to support construction without excessive stress or deflection. 

3.7 FIELD QUALITY CONTROL 
A. Special Inspections: Owner will engage a special inspector and qualified testing and inspecting agency to 

perform field tests and inspections and prepare test reports. 
B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and inspections and to 

submit reports. 
C. Inspections: 

1. Inspect formwork for shape, location, and dimensions of the concrete member being formed. 
2. Inspect insulating concrete forms for shape, location, and dimensions of the concrete member 

being formed. 

END OF SECTION 
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SECTION 032000 

CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Steel reinforcement bars. 
2. Welded-wire reinforcement. 

B. Related Requirements: 
1. Section 321313 "Concrete Paving" for reinforcing related to concrete pavement and walks. 
2. Section 321316 "Decorative Concrete Paving" for reinforcing related to decorative concrete 

pavement and walks. 

1.2 PREINSTALLATION MEETINGS 
A. Preinstallation Conference: Conduct conference at Project site. 

1. Review the following: 
a. Special inspection and testing and inspecting agency procedures for field quality control. 
b. Construction contraction and isolation joints. 
c. Steel-reinforcement installation. 

1.3 ACTION SUBMITTALS 
A. Product Data: For the following: 

1. Each type of steel reinforcement. 
2. Bar supports. 
3. Mechanical splice couplers. 

B. Shop Drawings: Comply with ACI SP-066: 
1. Include placing drawings that detail fabrication, bending, and placement. 
2. Include 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 welding splices, tie spacing, hoop spacing, and supports for concrete reinforcement. 

C. Construction Joint Layout: Indicate proposed construction joints required to build the structure. 
1. Location of construction joints is subject to approval of the Architect. 

1.4 INFORMATIONAL SUBMITTALS 
A. Qualification Statements: For testing and inspection agency. 

1. Experience providing delegated-design engineering services of the type indicated. 
2. Documentation that delegated-design engineer is licensed in the jurisdiction in which Project is 

located. 
B. Welding certificates. 

1. Reinforcement To Be Welded: Welding procedure specification in accordance with AWS 
D1.4/D1.4M 

C. Material Test Reports: For the following, from a qualified testing agency: 
1. Steel Reinforcement: 

a. For reinforcement to be welded, mill test analysis for chemical composition and carbon 
equivalent of the steel in accordance with ASTM A706/A706M. 

2. Mechanical splice couplers. 
D. Field quality-control reports. 
E. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 
A. Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, 

qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated. 
B. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.4/D 1.4M. 
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C. Mockups: Reinforcing for cast-concrete formed surfaces, to demonstrate tolerances and standard of 
workmanship. 
1. Build panel approximately 100 sq. ft. for formed surface in the location indicated on Drawings or, if 

not indicated, as directed by Architect. 
2. Subject to compliance with requirements, approved mockups may become part of the completed 

Work if undisturbed at time of Substantial Completion. 

1.6 DELIVERY, STORAGE, AND HANDLING 
A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage. 

1. Store reinforcement to avoid contact with earth. 

PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 
A. Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed. 
B. Low-Alloy Steel Reinforcing Bars: ASTM A706/A706M, deformed. 
C. Headed-Steel Reinforcing Bars: ASTM A970/A970M. 
D. Steel Bar Mats: ASTM A184/A184M, fabricated from ASTM A615/A615M, Grade 60, deformed bars, 

assembled with clips. 
E. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from as-drawn steel wire 

into flat sheets. 
F. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, flat sheet. 

2.2 REINFORCEMENT ACCESSORIES 
A. Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, cut true to length with ends square and 

free of burrs. 
B. Epoxy-Coated Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, ASTM A775/A775M 

epoxy coated. 
C. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded-wire reinforcement in place. 
1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with CRSI's 

"Manual of Standard Practice," of greater compressive strength than concrete and as follows: 
a. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use 

CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or CRSI Class 2 stainless 
steel bar supports. 

b. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or other dielectric-
polymer-coated wire bar supports. 

c. For dual-coated reinforcement, use CRSI Class 1A epoxy-coated or other dielectric-
polymer-coated wire bar supports. 

d. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar 
supports. 

e. For stainless steel reinforcement, use CRSI Class 1 plastic-protected steel wire, all-plastic 
bar supports, or CRSI Class 2 stainless steel bar supports. 

D. Mechanical Splice Couplers: ACI 318 Type 1, same material of reinforcing bar being spliced; tension-
compression type. 

E. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch in diameter. 
1. Finish: Plain. 

2.3 FABRICATING REINFORCEMENT 
A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

PART 3 - EXECUTION 

3.1 PREPARATION 
A. Protection of In-Place Conditions: 

1. Do not cut or puncture vapor retarder. 
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2. Repair damage and reseal vapor retarder before placing concrete. 
B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that reduce bond to 

concrete. 

3.2 INSTALLATION OF STEEL REINFORCEMENT 
A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement. 
B. Accurately position, support, and secure reinforcement against displacement. 

1. Locate and support reinforcement with bar supports to maintain minimum concrete cover. 
2. Do not tack weld crossing reinforcing bars. 

C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not less than 
1-1/3 times size of large aggregate, whichever is greater. 

D. Provide concrete coverage in accordance with ACI 318. 
E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 
F. Splices: Lap splices as indicated on Drawings. 

1. Bars indicated to be continuous, and all vertical bars shall be lapped not less than 36 bar diameters 
at splices, or 24 inches, whichever is greater. 

2. Stagger splices in accordance with ACI 318. 
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. 

G. Install welded-wire reinforcement in longest practicable lengths. 
1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard Practice." 

a. For reinforcement less than W4.0 or D4.0, continuous support spacing shall not exceed 12 
inches. 

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

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

3.3 JOINTS 
A. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated 

or as approved by Architect. 
1. Place joints perpendicular to main reinforcement. 
2. Continue reinforcement across construction joints unless otherwise indicated. 
3. Do not continue reinforcement through sides of strip placements of floors and slabs. 

B. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or asphalt 
coat one-half of dowel length, to prevent concrete bonding to one side of joint. 

3.4 INSTALLATION TOLERANCES 
A. Comply with ACI 117. 

3.5 FIELD QUALITY CONTROL 
A. Special Inspections: Owner will engage a special inspector and qualified testing and inspecting agency to 

perform field tests and inspections and prepare test reports. 
B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and inspections and to 

submit reports. 
C. Inspections: 

1. Steel-reinforcement placement. 
2. Steel-reinforcement mechanical splice couplers. 
3. Steel-reinforcement welding. 

D. Manufacturer's Inspections: Engage manufacturer of structural thermal break insulated connection system 
to inspect completed installations prior to placement of concrete, and to provide written report that 
installation complies with manufacturer's written instructions. 

END OF SECTION  
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SECTION 033000 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Cast-in-place concrete, including concrete materials, mixture design, placement procedures, and 
finishes. 

B. Related Requirements: 
1. Section 031000 "Concrete Forming and Accessories" for form-facing materials, form liners, 

insulating concrete forms, and waterstops. 
2. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire reinforcement. 

1.2 DEFINITIONS 
A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: 

blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to 
compliance with requirements. 

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials. 

1.3 PREINSTALLATION MEETINGS 
A. Preinstallation Conference: Conduct conference at Project site. 

1. Require representatives of each entity directly concerned with cast-in-place concrete to attend, 
including the following: 
a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete Subcontractor. 
e. Special concrete finish Subcontractor. 

2. Review the following: 
a. Special inspection and testing and inspecting agency procedures for field quality control. 
b. Construction joints, control joints, isolation joints, and joint-filler strips. 
c. Semirigid joint fillers. 
d. Vapor-retarder installation. 
e. Anchor rod and anchorage device installation tolerances. 
f. Cold and hot weather concreting procedures. 
g. Concrete finishes and finishing. 
h. Curing procedures. 
i. Forms and form-removal limitations. 
j. Shoring and reshoring procedures. 
k. Methods for achieving specified floor and slab flatness and levelness. 
l. Floor and slab flatness and levelness measurements. 
m. Concrete repair procedures. 
n. Concrete protection. 
o. Initial curing and field curing of field test cylinders (ASTM C31/C31M.) 
p. Protection of field cured field test cylinders. 

1.4 ACTION SUBMITTALS 
A. Product Data: For each of the following. 

1. Portland cement. 
2. Fly ash. 
3. Slag cement. 
4. Blended hydraulic cement. 
5. Silica fume. 
6. Performance-based hydraulic cement 
7. Aggregates. 
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8. Admixtures: 
a. Include limitations of use, including restrictions on cementitious materials, supplementary 

cementitious materials, air entrainment, aggregates, temperature at time of concrete 
placement, relative humidity at time of concrete placement, curing conditions, and use of 
other admixtures. 

9. Vapor retarders. 
10. Floor and slab treatments. 
11. Liquid floor treatments. 
12. Curing materials. 

a. Include documentation from color pigment manufacturer, indicating that proposed methods 
of curing are recommended by color pigment manufacturer. 

13. Joint fillers. 
14. Repair materials. 

B. Design Mixtures: For each concrete mixture, include the following: 
1. Mixture identification. 
2. Minimum 28-day compressive strength. 
3. Durability exposure class. 
4. Maximum w/cm. 
5. Calculated equilibrium unit weight, for lightweight concrete. 
6. Slump limit. 
7. Air content. 
8. Nominal maximum aggregate size. 
9. Indicate amounts of mixing water to be withheld for later addition at Project site if permitted. 
10. Include manufacturer's certification that permeability-reducing admixture is compatible with mix 

design. 
11. Include certification that dosage rate for permeability-reducing admixture matches dosage rate 

used in performance compliance test. 
12. Intended placement method. 
13. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, 

test results, or other circumstances warrant adjustments. 
C. Shop Drawings: 

1. Construction Joint Layout: Indicate proposed construction joints required to construct the structure. 
a. Location of construction joints is subject to approval of the Architect. 

D. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete Mixtures" Article, 
including the following: 
1. Concrete Class designation. 
2. Location within Project. 
3. Exposure Class designation. 
4. Formed Surface Finish designation and final finish. 
5. Final finish for floors. 
6. Curing process. 
7. Floor treatment if any. 

1.5 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For the following: 

1. Installer: Include copies of applicable ACI certificates. 
2. Ready-mixed concrete manufacturer. 
3. Testing agency: Include copies of applicable ACI certificates. 

B. Material Certificates: For each of the following, signed by manufacturers: 
1. Cementitious materials. 
2. Admixtures. 
3. Curing compounds. 
4. Floor and slab treatments. 
5. Bonding agents. 
6. Adhesives. 
7. Vapor retarders. 
8. Semirigid joint filler. 
9. Joint-filler strips. 
10. Repair materials. 
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C. Material Test Reports: For the following, from a qualified testing agency: 
1. Portland cement. 
2. Fly ash. 
3. Slag cement. 
4. Blended hydraulic cement. 
5. Silica fume. 
6. Performance-based hydraulic cement. 
7. Aggregates. 
8. Admixtures: 

a. Permeability-Reducing Admixture: Include independent test reports, indicating compliance 
with specified requirements, including dosage rate used in test. 

D. Floor surface flatness and levelness measurements report, indicating compliance with specified 
tolerances. 

E. Research Reports: 
1. For concrete admixtures in accordance with ICC's Acceptance Criteria AC198. 
2. For sheet vapor retarder/termite barrier, showing compliance with ICC AC380. 

F. Preconstruction Test Reports: For each mix design. 
G. Field quality-control reports. 
H. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 
A. Installer Qualifications: A qualified installer who employs Project personnel qualified as an ACI-certified 

Flatwork Technician and Finisher and a supervisor who is a certified ACI Flatwork Concrete 
Finisher/Technician or an ACI Concrete Flatwork Technician. 
1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer. 

B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C94/C94M requirements for production facilities and 
equipment. 
1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities." 
C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with ASTM C1077 and 

ASTM E329 for testing indicated and employing an ACI-certified Concrete Quality Control Technical 
Manager. 
1. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency laboratory 
supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, Grade II. 

D. Field Quality Control Testing Agency Qualifications: An independent agency, acceptable to authorities 
having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated. 
1. Personnel conducting field tests shall be qualified as an ACI Concrete Field Testing Technician, 

Grade 1, in accordance with ACI CPP 610.1 or an equivalent certification program. 

1.7 PRECONSTRUCTION TESTING 
A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing on 

each concrete mixture. 
1. Include the following information in each test report: 

a. Admixture dosage rates. 
b. Slump. 
c. Air content. 
d. Seven-day compressive strength. 
e. 28-day compressive strength. 
f. Permeability. 

1.8 DELIVERY, STORAGE, AND HANDLING 
A. Comply with ASTM C94/C94M and ACI 301. 

1.9 FIELD CONDITIONS 
A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows. 
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1. Protect concrete work from physical damage or reduced strength that could be caused by frost, 
freezing actions, or low temperatures. 

2. When average high and low temperature is expected to fall below 40 deg F for three successive 
days, maintain delivered concrete mixture temperature within the temperature range required by 
ACI 301. 

3. Do not use frozen materials or materials containing ice or snow. 
4. Do not place concrete in contact with surfaces less than 35 deg F, other than reinforcing steel. 
5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 

accelerators unless otherwise specified and approved in mixture designs. 
B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows: 

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F. 
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade 

uniformly moist without standing water, soft spots, or dry areas. 

1.10 WARRANTY 
A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor retarder/termite barrier 

material and accessories for sheet vapor retarder/ termite barrier and accessories that do not comply with 
requirements or that fail to resist penetration by termites within specified warranty period. 
1. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 
A. ACI Publications: Comply with ACI 301unless modified by requirements in the Contract Documents. 

2.2 CONCRETE MATERIALS 
A. Source Limitations: 

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire Project. 
2. Obtain each type or class of cementitious material of the same brand from the same manufacturer's 

plant. 
3. Obtain aggregate from single source. 
4. Obtain each type of admixture from single source from single manufacturer. 

B. Cementitious Materials: 
1. Portland Cement: ASTM C150/C150M, Type I/II, gray. 
2. Fly Ash: ASTM C618, Class C or F. 
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120. 
4. Silica Fume: ASTM C1240 amorphous silica. 

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M coarse aggregate or better, graded. Provide 
aggregates from a single source. 
1. Alkali-Silica Reaction: Comply with one of the following: 

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when tested in 
accordance with ASTM C1293. 

b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not more than 
0.10 percent at an age of 16 days when tested in accordance with ASTM C1567. 

c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. for moderately reactive aggregate or 
3 lb./cu. yd. for highly reactive aggregate, when tested in accordance with ASTM C1293 and 
categorized in accordance with ASTM C1778, based on alkali content being calculated in 
accordance with ACI 301. 

2. Maximum Coarse-Aggregate Size:  1 inch nominal. 
3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Air-Entraining Admixture: ASTM C260/C260M. 
E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that do not 

contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use 
calcium chloride or admixtures containing calcium chloride. 
1. Water-Reducing Admixture: ASTM C494/C494M, Type A. 
2. Retarding Admixture: ASTM C494/C494M, Type B. 
3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D. 
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4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F. 
5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 
7. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or 

mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride 
reactions with steel reinforcement in concrete and complying with ASTM C494/C494M, Type C. 
a. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1) BASF Corporation. 
2) Euclid Chemical Company (The); an RPM company. 
3) GCP Applied Technologies Inc. 
4) Sika Corporation. 

8. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-
accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective 
barrier and minimizing chloride reactions with steel reinforcement in concrete. 
a. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1) BASF Corporation. 
2) Cortec Corporation. 
3) GCP Applied Technologies Inc. 
4) Sika Corporation. 

9. Permeability-Reducing Admixture: ASTM C494/C494M, Type S, hydrophilic, permeability-reducing 
crystalline admixture, capable of reducing water absorption of concrete exposed to hydrostatic 
pressure (PRAH). 
a. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1) AQUAFIN, Inc. 
2) Kryton International Inc. 
3) Xypex Chemical Corporation. 

b. Permeability: No leakage when tested in accordance with U.S. Army Corps of Engineers 
CRC C48 at a hydraulic pressure of 200 psi for 14 days. 

F. Water and Water Used to Make Ice: ASTM C94/C94M, potable 

2.3 VAPOR RETARDERS 
A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 15 mils thick. Include manufacturer's 

recommended adhesive or pressure-sensitive tape. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. Barrier-Bac; Inteplast Group. 
b. Fortifiber Building Systems Group. 
c. ISI Building Products. 
d. Poly-America, L.P. 
e. Raven Industries, Inc. 
f. Reef Industries, Inc. 
g. Stego Industries, LLC. 
h. Tex-Trude. 
i. W.R. Meadows, Inc. 

B. Sheet Vapor Retarder/Termite Barrier: ASTM E1745, Class A, except with maximum water-vapor 
permeance of 0.03 perms; complying with ICC AC380. Include manufacturer's recommended adhesive or 
pressure-sensitive tape. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Polyguard Products, Inc. 
2. Low-Temperature Flexibility: Pass at minus 15 deg F; ASTM D146/D146M. 
3. Puncture Resistance: 224 lbf minimum; ASTM E154/E154M. 
4. Water Absorption: 0.1 percent weight-gain maximum after 48-hour immersion at 70 deg F; 

ASTM D570. 
5. Hydrostatic-Head Resistance: 231 feet minimum; ASTM D5385. 

2.4 CURING MATERIALS 
A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh 

concrete. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
a. BASF Corporation. 
b. Bon Tool Co. 
c. Brickform; a division of Solomon Colors. 
d. ChemMasters, Inc. 
e. Dayton Superior. 
f. Euclid Chemical Company (The); an RPM company. 
g. Kaufman Products, Inc. 
h. Lambert Corporation. 
i. Laticrete International, Inc. 
j. Metalcrete Industries. 
k. Nox-Crete Products Group. 
l. Sika Corporation. 
m. SpecChem, LLC. 
n. TK Products. 
o. Vexcon Chemicals Inc. 
p. W.R. Meadows, Inc. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 
9 oz./sq. yd. when dry. 

C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet. 
1. Color: 

a. Ambient Temperature Below 50 deg F: Black. 
b. Ambient Temperature between 50 deg F and 85 deg F: Any color. 
c. Ambient Temperature Above 85 deg F: White. 

D. Curing Paper: Eight-feet- wide paper, consisting of two layers of fibered kraft paper laminated with double 
coating of asphalt. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Fortifiber Building Systems Group. 
E. Water: Potable or complying with ASTM C1602/C1602M. 
F. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound: ASTM C309, Type 1, Class B. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
a. Anti-Hydro International, Inc. 
b. ChemMasters, Inc. 
c. Dayton Superior. 
d. Euclid Chemical Company (The); an RPM company. 
e. Kaufman Products, Inc. 
f. Lambert Corporation. 
g. Laticrete International, Inc. 
h. Nox-Crete Products Group. 
i. SpecChem, LLC. 
j. TK Products. 
k. Vexcon Chemicals Inc. 
l. W.R. Meadows, Inc. 

G. Clear, Waterborne, Membrane-Forming, Nondissipating Curing Compound: ASTM C309, Type 1, 
Class B, certified by curing compound manufacturer to not interfere with bonding of floor covering. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. Anti-Hydro International, Inc. 
b. BASF Corporation. 
c. ChemMasters, Inc. 
d. Dayton Superior. 
e. Euclid Chemical Company (The); an RPM company. 
f. Kaufman Products, Inc. 
g. Lambert Corporation. 
h. Laticrete International, Inc. 
i. Metalcrete Industries. 
j. Nox-Crete Products Group. 
k. SpecChem, LLC. 
l. TK Products. 
m. Vexcon Chemicals Inc. 
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n. W.R. Meadows, Inc. 
H. Clear, Waterborne, Membrane-Forming, Curing Compound: ASTM C309, Type 1, Class B, 18 to 25 

percent solids, nondissipating, certified by curing compound manufacturer to not interfere with bonding of 
floor covering. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. BASF Corporation. 
b. ChemMasters, Inc. 
c. Dayton Superior. 
d. Euclid Chemical Company (The); an RPM company. 
e. Kaufman Products, Inc. 
f. Lambert Corporation. 
g. Laticrete International, Inc. 
h. Metalcrete Industries. 
i. Nox-Crete Products Group. 
j. SpecChem, LLC. 
k. Vexcon Chemicals Inc. 
l. V-Seal Concrete Sealers & Specialty Coatings. 
m. W.R. Meadows, Inc. 

I. Clear, Solvent-Borne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, 
Class A. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. BASF Corporation. 
b. ChemMasters, Inc. 
c. Concrete Sealers USA. 
d. Dayton Superior. 
e. Euclid Chemical Company (The); an RPM company. 
f. Kaufman Products, Inc. 
g. Lambert Corporation. 
h. Laticrete International, Inc. 
i. Metalcrete Industries. 
j. Nox-Crete Products Group. 
k. Right Pointe. 
l. SpecChem, LLC. 
m. TK Products. 
n. Vexcon Chemicals Inc. 
o. W.R. Meadows, Inc. 

J. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, Class A. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. ChemMasters, Inc. 
b. Concrete Sealers USA. 
c. Dayton Superior. 
d. Euclid Chemical Company (The); an RPM company. 
e. Kaufman Products, Inc. 
f. Lambert Corporation. 
g. Laticrete International, Inc. 
h. Metalcrete Industries. 
i. Nox-Crete Products Group. 
j. Right Pointe. 
k. SpecChem, LLC. 
l. TK Products. 
m. Vexcon Chemicals Inc. 
n. W.R. Meadows, Inc. 

2.5 RELATED MATERIALS 
A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber or 

ASTM D1752, cork or self-expanding cork. 
B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A shore 

durometer hardness of 80 in accordance with ASTM D2240. 
C. Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or styrene butadiene. 
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D. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing and bonding 
to damp surfaces, of class suitable for application temperature and of grade and class to suit 
requirements, and as follows: 
1.  Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened 

concrete. 
E. Floor Slab Protective Covering: Eight-feet- wide cellulose fabric. 

1. Manufacturers: Subject to compliance with requirements, provide products by the following: 
a. McTech Group, Inc. 

2.6 REPAIR MATERIALS 
A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in 

thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations. 
1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic cement, as 

defined in ASTM C219. 
2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and 

application. 
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand, as recommended by 

underlayment manufacturer. 
4. Compressive Strength: Not less than 4100 psi at 28 days when tested in accordance with 

ASTM C109/C109M. 
B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in 

thicknesses from 1/4 inch and that can be filled in over a scarified surface to match adjacent floor 
elevations. 
1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic cement, as 

defined in ASTM C219. 
2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application. 
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by 

topping manufacturer. 
4. Compressive Strength: Not less than 5000 psi at 28 days when tested in accordance with 

ASTM C109/C109M. 

2.7 CONCRETE MIXTURES, GENERAL 
A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory 

trial mixture or field test data, or both, in accordance with ACI 301. 
1. Use a qualified testing agency for preparing and reporting proposed mixture designs, based on 

laboratory trial mixtures. 
B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement 

in concrete as follows: 
1. Fly Ash or Other Pozzolans: 25 percent by mass. 
2. Slag Cement: 50 percent by mass. 
3. Silica Fume: 10 percent by mass. 
4. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by mass, with fly 

ash or pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by 
mass. 

5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly ash or pozzolans 
not exceeding 25 percent by mass and silica fume not exceeding 10 percent by mass. 

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions. 
1. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as required, 

for placement and workability. 
2. Use water-reducing and -retarding admixture when required by high temperatures, low humidity, or 

other adverse placement conditions. 
3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs 

concrete for parking structure slabs, and concrete with a w/cm below 0.50. 
4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 
5. Use permeability-reducing admixture in concrete mixtures where indicated. 

2.8 CONCRETE MIXTURES 
A. Class A: Normal-weight concrete used for footings, grade beams, and tie beams. 

1. Exposure Class: ACI 318 F0 S0 W0 C0. 

1144D-A1



Fabens Airport  
Hangars Expansion 
Huitt-Zollars No.  R310391.03  May/2021 
 

CAST-IN-PLACE CONCRETE 033000 - 9 
 

2. Minimum Compressive Strength:  4000 psi at 28 days. 
3. Maximum w/cm:  0.45. 
4. Slump Limit:  5 inches, plus or minus 1 inch 8 inches, plus or minus 1 inch for concrete with verified 

slump of 3 inches plus or minus 1 inchbefore adding high-range water-reducing admixture or 
plasticizing admixture at Project site. 

5. Slump Flow Limit: 22 inches, plus or minus 1.5 inches. 
6. Air Content: 

a. Exposure Class F1:  4.5 percent, plus or minus 1.5 percent at point of delivery for concrete 
containing 1-inch nominal maximum aggregate size. 

b. Exposure Classes F2 and F3:  6 percent, plus or minus 1.5 percent at point of delivery for 
concrete containing 1-inch nominal maximum aggregate size. 

7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement. 
B. Class B: Normal-weight concrete used for foundation walls. 

1. Exposure Class: ACI 318 F0 S0 W0 C0. 
2. Minimum Compressive Strength:  4000 psi at 28 days. 
3. Maximum w/cm:  0.45. 
4. Slump Limit:  5 inches, plus or minus 1 inch 8 inches, plus or minus 1 inch for concrete with verified 

slump of 3 inches plus or minus 1 inchbefore adding high-range water-reducing admixture or 
plasticizing admixture at Project site. 

5. Slump Flow Limit: 22 inches, plus or minus 1.5 inches. 
6. Air Content: 

a. Exposure Class F1:  4.5 percent, plus or minus 1.5 percent at point of delivery for concrete 
containing 1-inch nominal maximum aggregate size. 

b. Exposure Classes F2 and F3:  6 percent, plus or minus 1.5 percent at point of delivery for 
concrete containing 1-inch nominal maximum aggregate size. 

7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement. 
C. Class C: Normal-weight concrete used for interior slabs-on-ground. 

1. Exposure Class: ACI 318 F0 S0 W0 C0. 
2. Minimum Compressive Strength:  4000 psi at 28 days. 
3. Maximum w/cm:  0.45. 
4. Minimum Cementitious Materials Content: 470 lb/cu. yd.. 
5. Slump Limit:  5 inches, plus or minus 1 inch 8 inches, plus or minus 1 inch for concrete with verified 

slump of 3 inches plus or minus 1 inchbefore adding high-range water-reducing admixture or 
plasticizing admixture at Project site. 

6. Slump Flow Limit: 22 inches, plus or minus 1.5 inches. 
7. Air Content: 

a. Do not use an air-entraining admixture or allow total air content to exceed 3 percent for 
concrete used in trowel-finished floors. 

8. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement. 
D. Class I: Normal-weight concrete used for interior metal pan stairs and landings: 

1. Exposure Class: ACI 318 F0 S0 W0 C0. 
2. Minimum Compressive Strength: 3000 psi at 28 days. 
3. Maximum w/cm:  0.45. 
4. Minimum Cementitious Materials Content: 470 lb/cu. yd.. 
5. Maximum Size Aggregate: 1/2 inch. 
6. Slump Limit: 3 inches, plus 1 inch or minus 2 inches. 
7. Air Content: 0 percent, plus or minus 0.5 percent at point of delivery. 
8. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement. 
9. Retarding Admixture: Not allowed. 
10. Accelerating Admixture: Not allowed. 

E. Class J: Normal-weight concrete used for exterior retaining walls. 
1. Exposure Class: ACI 318 F0 S0 W0 C0. 
2. Minimum Compressive Strength:  4000 psi at 28 days. 
3. Maximum w/cm:  0.45. 
4. Slump Limit:  5 inches, plus or minus 1 inch 8 inches, plus or minus 1 inch for concrete with verified 

slump of 3 inches plus or minus 1 inchbefore adding high-range water-reducing admixture or 
plasticizing admixture at Project site. 

5. Slump Flow Limit: 22 inches, plus or minus 1.5 inches. 
6. Air Content: 
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a. Exposure Class F1:  4.5 percent, plus or minus 1.5 percent at point of delivery for concrete 
containing 1-inch nominal maximum aggregate size. 

b. Exposure Classes F2 and F3:  6 percent, plus or minus 1.5 percent at point of delivery for 
concrete containing 1-inch nominal maximum aggregate size. 

7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement. 

2.9 CONCRETE MIXING 
A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with ASTM C94/C94M, 

and furnish batch ticket information. 
B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in accordance with 

ASTM C94/C94M. Mix concrete materials in appropriate drum-type batch machine mixer. 
1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 

five minutes after ingredients are in mixer, before any part of batch is released. 
2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 

cu. yd.. 
3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 

identification name and number, date, mixture type, mixture time, quantity, and amount of water 
added. Record approximate location of final deposit in structure. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
A. Verification of Conditions: 

1. Before placing concrete, verify that installation of concrete forms, accessories, and reinforcement, 
and embedded items is complete and that required inspections have been performed. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 
A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable to testing 

agency, including the following: 
1. Daily access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Secure space for storage, initial curing, and field curing of test samples, including source of water 

and continuous electrical power at Project site during site curing period for test samples. 
4. Security and protection for test samples and for testing and inspection equipment at Project site. 

3.3 INSTALLATION OF EMBEDDED ITEMS 
A. Place and secure anchorage devices and other embedded items required for adjoining Work that is 

attached to or supported by cast-in-place concrete. 
1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be 

embedded. 
2. Install anchor rods, accurately located, to elevations required and complying with tolerances in 

Section 7.5 of ANSI/AISC 303. 
3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of 

concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other 
conditions. 

3.4 INSTALLATION OF VAPOR RETARDER 
A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with ASTM E1643 

and manufacturer's written instructions. 
1. Install vapor retarder with longest dimension parallel with direction of concrete pour. 
2. Face laps away from exposed direction of concrete pour. 
3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor retarder to 

concrete. 
4. Lap joints 6 inches and seal with manufacturer's recommended tape. 
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing entire 

perimeter to floor slabs, grade beams, foundation walls, or pile caps. 
6. Seal penetrations in accordance with vapor retarder manufacturer's instructions. 
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7. Protect vapor retarder during placement of reinforcement and concrete. 
a. Repair damaged areas by patching with vapor retarder material, overlapping damages area 

by 6 inches on all sides, and sealing to vapor retarder. 
B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder in accordance with 

manufacturer's written instructions. 

3.5 JOINTS 
A. Construct joints true to line, with faces perpendicular to surface plane of concrete. 
B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence. 

1. Install so strength and appearance of concrete are not impaired, at locations indicated on Drawings 
or as approved by Architect. 

2. Place joints perpendicular to main reinforcement. 
a. Continue reinforcement across construction joints unless otherwise indicated. 
b. Do not continue reinforcement through sides of strip placements of floors and slabs. 

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 
4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset joints in girders a 

minimum distance of twice the beam width from a beam-girder intersection. 
5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and 

at the top of footings or floor slabs. 
6. Space vertical joints in walls as indicated on Drawings. Unless otherwise indicated on Drawings, 

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

7. Use a bonding agent at locations where fresh concrete is placed against hardened or partially 
hardened concrete surfaces. 

8. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into areas as 
indicated. Construct control joints for a depth equal to at least one-fourth of concrete thickness as follows: 
1. Grooved Joints: Form control joints after initial floating by grooving and finishing each edge of joint 

to a radius of 1/8 inch. Repeat grooving of control joints after applying surface finishes. Eliminate 
groover tool marks on concrete surfaces. 

2. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive or 
diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting action does not tear, 
abrade, or otherwise damage surface and before concrete develops random cracks. 

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab junctions with 
vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as 
indicated. 
1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface 

unless otherwise indicated on Drawings. 
2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished 

concrete surface, where joint sealants, specified in Section 079200 "Joint Sealants," are indicated. 
3. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, 

lace or clip sections together. 
E. Doweled Joints: 

1. Install dowel bars and support assemblies at joints where indicated on Drawings. 
2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one side of 

joint. 
F. Dowel Plates: Install dowel plates at joints where indicated on Drawings. 

3.6 CONCRETE PLACEMENT 
A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and vapor 

retarder is complete and that required inspections are completed. 
1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient 

installation, and repair defective areas. 
2. Provide continuous inspection of vapor retarder during concrete placement and make necessary 

repairs to damaged areas as Work progresses. 
B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete 

placement. 
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C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by 
Architect in writing, but not to exceed the amount indicated on the concrete delivery ticket. 
1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture. 

D. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of 
ACI 301, but not to exceed the amount indicated on the concrete delivery ticket. 
1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture. 

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is 
placed on concrete that has hardened enough to cause seams or planes of weakness. 
1. If a section cannot be placed continuously, provide construction joints as indicated. 
2. Deposit concrete to avoid segregation. 
3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a 

manner to avoid inclined construction joints. 
4. Consolidate placed concrete with mechanical vibrating equipment in accordance with ACI 301. 

a. Do not use vibrators to transport concrete inside forms. 
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate 

placed layer and at least 6 inches into preceding layer. 
c. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity. 
d. At each insertion, limit duration of vibration to time necessary to consolidate concrete, and 

complete embedment of reinforcement and other embedded items without causing mixture 
constituents to segregate. 

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 
1. Do not place concrete floors and slabs in a checkerboard sequence. 
2. Consolidate concrete during placement operations, so concrete is thoroughly worked around 

reinforcement and other embedded items and into corners. 
3. Maintain reinforcement in position on chairs during concrete placement. 
4. Screed slab surfaces with a straightedge and strike off to correct elevations. 
5. Level concrete, cut high areas, and fill low areas. 
6. Slope surfaces uniformly to drains where required. 
7. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, 

before excess bleedwater appears on the surface. 
8. Do not further disturb slab surfaces before starting finishing operations. 

3.7 FINISHING FORMED SURFACES 
A. As-Cast Surface Finishes: 

1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing material. 
a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep. 
b. Remove projections larger than 1 inch. 
c. Tie holes do not require patching. 
d. Surface Tolerance: ACI 117 Class D. 
e. Apply to concrete surfaces not exposed to public view. 

2. ACI 301Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing material, arranged 
in an orderly and symmetrical manner with a minimum of seams. 
a. Patch voids larger than 3/4 inch wide or 1/2 inch deep. 
b. Remove projections larger than 1/4 inch. 
c. Patch tie holes. 
d. Surface Tolerance: ACI 117 Class B. 
e. Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or 

to be covered with a coating or covering material applied directly to concrete. 
3. ACI 301 Surface Finish SF-3.0: 

a. Patch voids larger than 3/4 inch wide or 1/2 inch deep. 
b. Remove projections larger than 1/8 inch. 
c. Patch tie holes. 
d. Surface Tolerance: ACI 117 Class A. 
e. Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or 

to be covered with a coating or covering material applied directly to concrete. 
B. Rubbed Finish: Apply the following to as cast surface finishes where indicated on Drawings: 

1. Smooth-Rubbed Finish: 
a. Perform no later than one day after form removal. 
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b. Moisten concrete surfaces and rub with carborundum brick or another abrasive until 
producing a uniform color and texture. 

c. If sufficient cement paste cannot be drawn from the concrete by the rubbing process, use a 
grout made from the same cementitious materials used in the in-place concrete. 

d. Maintain required patterns or variances as shown on Drawings or to match design reference 
sample. 

2. Grout-Cleaned Rubbed Finish: 
a. Clean concrete surfaces after contiguous surfaces are completed and accessible. 
b. Do not clean concrete surfaces as Work progresses. 
c. Mix 1 part portland cement to 1-1/2 parts fine sand, complying with ASTM C144 or 

ASTM C404, by volume, with sufficient water to produce a mixture with the consistency of 
thick paint. Add white portland cement in amounts determined by trial patches, so color of 
dry grout matches adjacent surfaces. 

d. Wet concrete surfaces. 
e. Scrub grout into voids and remove excess grout. When grout whitens, rub surface with 

clean burlap, and keep surface damp by fog spray for at least 36 hours. 
f. Maintain required patterns or variances as shown on Drawings or to match design reference 

sample. 
3. Cork-Floated Finish: 

a. Mix 1 part portland cement to 1 part fine sand, complying with ASTM C144 or ASTM C404, 
by volume, with sufficient water to produce a mixture with the consistency of thick paint. 

b. Mix 1 part portland cement and 1 part fine sand with sufficient water to produce a mixture of 
stiff grout. Add white portland cement in amounts determined by trial patches, so color of dry 
grout matches adjacent surfaces. 

c. Wet concrete surfaces. 
d. Compress grout into voids by grinding surface. 
e. In a swirling motion, finish surface with a cork float. 
f. Maintain required patterns or variances as shown on Drawings or to match design reference 

sample. 
4. Scrubbed Finish: After concrete has achieved a compressive strength of from 1000 to 1500 psi, 

apply scrubbed finish. 
a. Wet concrete surfaces thoroughly and scrub with stiff fiber or wire brushes, using water 

freely, until top mortar surface is removed and aggregate is uniformly exposed. 
b. Rinse scrubbed surfaces with clean water. 
c. Maintain continuity of finish on each surface or area of Work. 
d. Remove only enough concrete mortar from surfaces to match design reference sample. 

C. Related Unformed Surfaces: 
1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, 

strike off smooth and finish with a color and texture matching adjacent formed surfaces. 
2. Continue final surface treatment of formed surfaces uniformly across adjacent unformed surfaces 

unless otherwise indicated. 

3.8 FINISHING FLOORS AND SLABS 
A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for 

concrete surfaces. Do not wet concrete surfaces. 
B. Scratch Finish: 

1. While still plastic, texture concrete surface that has been screeded and bull-floated or darbied. 
2. Use stiff brushes, brooms, or rakes to produce a profile depth of 1/4 inch in one direction. 
3. Apply scratch finish to surfaces to receive concrete floor toppings to receive mortar setting beds for 

bonded cementitious floor finishes. 
C. Float Finish: 

1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to permit 
operation of specific float apparatus, consolidate concrete surface with power-driven floats or by 
hand floating if area is small or inaccessible to power-driven floats. 

2. Repeat float passes and restraightening until surface is left with a uniform, smooth, granular texture 
and complies with ACI 117 tolerances for conventional concrete. 

3. Apply float finish to surfaces to receive trowel finish and to be covered with fluid-applied or sheet 
waterproofing, built-up or membrane roofing, or sand-bed terrazzo. 

D. Trowel Finish: 
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1. After applying float finish, apply first troweling and consolidate concrete by hand or power-driven 
trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in 
texture and appearance. 

3. Grind smooth any surface defects that would telegraph through applied coatings or floor coverings. 
4. Do not add water to concrete surface. 
5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 percent. 
6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, carpet, 

ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating 
system. 

7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for a randomly 
trafficked floor surface: 
a. Slabs on Ground: 

1) Specified overall values of flatness, FF 25; and of levelness, FL 20; with minimum 
local values of flatness, FF 17; and of levelness, FL 15. 

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated on Drawings where ceramic 
or quarry tile is to be installed by either thickset or thinset method. While concrete is still plastic, slightly 
scarify surface with a fine broom perpendicular to main traffic route. 
1. Coordinate required final finish with Architect before application. 
2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations indicated on 
Drawings. 
1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle 

broom perpendicular to main traffic route. 
2. Coordinate required final finish with Architect before application. 

3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 
A. Filling In: 

1. Fill in holes and openings left in concrete structures after Work of other trades is in place unless 
otherwise indicated. 

2. Mix, place, and cure concrete, as specified, to blend with in-place construction. 
3. Provide other miscellaneous concrete filling indicated or required to complete the Work. 

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

C. Equipment Bases and Foundations: 
1. Coordinate sizes and locations of concrete bases with actual equipment provided. 
2. Construct concrete bases 6 inches high unless otherwise indicated on Drawings, and extend base 

not less than 6 inches in each direction beyond the maximum dimensions of supported equipment 
unless otherwise indicated on Drawings, or unless required for seismic anchor support. 

3. Minimum Compressive Strength:  4000 psi at 28 days. 
4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install 

dowel rods on 18-inch centers around the full perimeter of concrete base. 
5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and 

anchor into structural concrete substrate. 
6. Prior to pouring concrete, place and secure anchorage devices. 

a. Use setting drawings, templates, diagrams, instructions, and directions furnished with items 
to be embedded. 

b. Cast anchor-bolt insert into bases. 
c. Install anchor bolts to elevations required for proper attachment to supported equipment. 

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items. 
1. Cast-in inserts and accessories, as shown on Drawings. 
2. Screed, tamp, and trowel finish concrete surfaces. 

3.10 CONCRETE CURING 
A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. 

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing. 
2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing. 
3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h before and during finishing operations. 
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B. Curing Formed Surfaces: Comply with ACI 308.1 as follows: 
1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar 

surfaces. 
2. Cure concrete containing color pigments in accordance with color pigment manufacturer's 

instructions. 
3. If forms remain during curing period, moist cure after loosening forms. 
4. If removing forms before end of curing period, continue curing for remainder of curing period, as 

follows: 
a. Continuous Fogging: Maintain standing water on concrete surface until final setting of 

concrete. 
b. Continuous Sprinkling: Maintain concrete surface continuously wet. 
c. Absorptive Cover: Pre-dampen absorptive material before application; apply additional 

water to absorptive material to maintain concrete surface continuously wet. 
d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with sheeting 

material, taping, or lapping seams. 
e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation by power 

spray or roller in accordance with manufacturer's written instructions. 
1) Recoat areas subject to heavy rainfall within three hours after initial application. 
2) Maintain continuity of coating and repair damage during curing period. 

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows: 
1. Begin curing immediately after finishing concrete. 
2. Interior Concrete Floors: 

a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has option of the 
following: 
1) Absorptive Cover: As soon as concrete has sufficient set to permit application 

without marring concrete surface, install prewetted absorptive cover over entire area 
of floor. 
a) Lap edges and ends of absorptive cover not less than 12-inches. 
b) Maintain absorptive cover water saturated, and in place, for duration of curing 

period, but not less than seven days. 
2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining 

cover for curing concrete, placed in widest practicable width, with sides and ends 
lapped at least 12 inches, and sealed by waterproof tape or adhesive. 
a) Immediately repair any holes or tears during curing period, using cover 

material and waterproof tape. 
b) Cure for not less than seven days. 

3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously 
wet for not less than seven days, utilizing one, or a combination of, the following: 
a) Water. 
b) Continuous water-fog spray. 

b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of the 
following: 
1) Absorptive Cover: As soon as concrete has sufficient set to permit application 

without marring concrete surface, install prewetted absorptive cover over entire area 
of floor. 
a) Lap edges and ends of absorptive cover not less than 12 inches. 
b) Maintain absorptive cover water saturated, and in place, for duration of curing 

period, but not less than seven days. 
2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining 

cover for curing concrete, placed in widest practicable width, with sides and ends 
lapped at least 12 inches, and sealed by waterproof tape or adhesive. 
a) Immediately repair any holes or tears during curing period, using cover 

material and waterproof tape. 
b) Cure for not less than seven days. 

3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously 
wet for not less than seven days, utilizing one, or a combination of, the following: 
a) Water. 
b) Continuous water-fog spray. 

c. Floors to Receive Polished Finish: Contractor has option of the following: 
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1) Absorptive Cover: As soon as concrete has sufficient set to permit application 
without marring concrete surface, install prewetted absorptive cover over entire area 
of floor. 
a) Lap edges and ends of absorptive cover not less than 12 inches. 
b) Maintain absorptive cover water saturated, and in place, for duration of curing 

period, but not less than seven days. 
2) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously 

wet for not less than seven days, utilizing one, or a combination of, the following: 
a) Water. 
b) Continuous water-fog spray. 

d. Floors to Receive Chemical Stain: 
1) As soon as concrete has sufficient set to permit application without marring concrete 

surface, install curing paper over entire area of floor. 
2) Install curing paper square to building lines, without wrinkles, and in a single length 

without end joints. 
3) Butt sides of curing paper tight; do not overlap sides of curing paper. 
4) Leave curing paper in place for duration of curing period, but not less than 28 days. 

e. Floors to Receive Urethane Flooring: 
1) As soon as concrete has sufficient set to permit application without marring concrete 

surface, install prewetted absorptive cover over entire area of floor. 
2) Rewet absorptive cover, and cover immediately with polyethylene moisture-retaining 

cover with edges lapped 6 inches and sealed in place. 
3) Secure polyethylene moisture-retaining cover in place to prohibit air from circulating 

under polyethylene moisture-retaining cover. 
4) Leave absorptive cover and polyethylene moisture-retaining cover in place for 

duration of curing period, but not less than 28 days. 
f. Floors to Receive Curing Compound: 

1) Apply uniformly in continuous operation by power spray or roller in accordance with 
manufacturer's written instructions. 

2) Recoat areas subjected to heavy rainfall within three hours after initial application. 
3) Maintain continuity of coating, and repair damage during curing period. 
4) Removal: After curing period has elapsed, remove curing compound without 

damaging concrete surfaces by method recommended by curing compound 
manufacturer unless manufacturer certifies curing compound does not interfere with 
bonding of floor covering used on Project. 

g. Floors to Receive Curing and Sealing Compound: 
1) Apply uniformly to floors and slabs indicated in a continuous operation by power 

spray or roller in accordance with manufacturer's written instructions. 
2) Recoat areas subjected to heavy rainfall within three hours after initial application. 
3) Repeat process 24 hours later, and apply a second coat. Maintain continuity of 

coating, and repair damage during curing period. 

3.11 TOLERANCES 
A. Conform to ACI 117. 

3.12 APPLICATION OF LIQUID FLOOR TREATMENTS 
A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment in 

accordance with manufacturer's written instructions. 
1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete 

surface repairs. 
2. Do not apply to concrete that is less than seven days' old. 
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat 

brooming or scrubbing. 
4. Rinse with water; remove excess material until surface is dry. 
5. Apply a second coat in a similar manner if surface is rough or porous. 

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to hardened 
concrete by power spray or roller in accordance with manufacturer's written instructions. 

3.13 JOINT FILLING 
A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions. 
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1. Defer joint filling until concrete has aged at least one month(s). 
2. Do not fill joints until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints 
clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints. 
D. Overfill joint, and trim joint filler flush with top of joint after hardening. 

3.14 CONCRETE SURFACE REPAIRS 
A. Defective Concrete: 

1. Repair and patch defective areas when approved by Architect. 
2. Remove and replace concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine 
aggregate passing a No. 16 sieve, using only enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air 
bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other 
discolorations that cannot be removed by cleaning. 
1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in 

any dimension to solid concrete. 
a. Limit cut depth to 3/4 inch. 
b. Make edges of cuts perpendicular to concrete surface. 
c. Clean, dampen with water, and brush-coat holes and voids with bonding agent. 
d. Fill and compact with patching mortar before bonding agent has dried. 
e. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and standard 
portland cement, so that, when dry, patching mortar matches surrounding color. 
a. Patch a test area at inconspicuous locations to verify mixture and color match before 

proceeding with patching. 
b. Compact mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that will affect concrete's durability and structural 
performance as determined by Architect. 

D. Repairing Unformed Surfaces: 
1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances specified 

for each surface. 
a. Correct low and high areas. 
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped template. 

2. Repair finished surfaces containing surface defects, including spalls, popouts, honeycombs, rock 
pockets, crazing, and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or 
completely through unreinforced sections regardless of width, and other objectionable conditions. 

3. After concrete has cured at least 14 days, correct high areas by grinding. 
4. Correct localized low areas during, or immediately after, completing surface-finishing operations by 

cutting out low areas and replacing with patching mortar. 
a. Finish repaired areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to receive floor coverings with a repair underlayment. 
a. Prepare, mix, and apply repair underlayment and primer in accordance with manufacturer's 

written instructions to produce a smooth, uniform, plane, and level surface. 
b. Feather edges to match adjacent floor elevations. 

6. Correct other low areas scheduled to remain exposed with repair topping. 
a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent 

floor elevations. 
b. Prepare, mix, and apply repair topping and primer in accordance with manufacturer's written 

instructions to produce a smooth, uniform, plane, and level surface. 
7. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by 

cutting out and replacing with fresh concrete. 
a. Remove defective areas with clean, square cuts, and expose steel reinforcement with at 

least a 3/4-inch clearance all around. 
b. Dampen concrete surfaces in contact with patching concrete and apply bonding agent. 
c. Mix patching concrete of same materials and mixture as original concrete, except without 

coarse aggregate. 
d. Place, compact, and finish to blend with adjacent finished concrete. 
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e. Cure in same manner as adjacent concrete. 
8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. 

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, and loose 
particles. 

b. Dampen cleaned concrete surfaces and apply bonding agent. 
c. Place patching mortar before bonding agent has dried. 
d. Compact patching mortar and finish to match adjacent concrete. 
e. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching 
mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's approval. 

3.15 FIELD QUALITY CONTROL 
A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections and 

prepare testing and inspection reports. 
B. Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests and 

inspections and to submit reports. 
1. Testing agency shall be responsible for providing curing container for composite samples on Site 

and verifying that field-cured composite samples are cured in accordance with ASTM C31/C31M. 
2. Testing agency shall immediately report to Architect, Contractor, and concrete manufacturer any 

failure of Work to comply with Contract Documents. 
3. Testing agency shall report results of tests and inspections, in writing, to Owner, Architect, 

Contractor, and concrete manufacturer within 48 hours of inspections and tests. 
a. Test reports shall include reporting requirements of ASTM C31/C31M, ASTM C39/C39M, 

and ACI 301, including the following as applicable to each test and inspection: 
1) Project name. 
2) Name of testing agency. 
3) Names and certification numbers of field and laboratory technicians performing 

inspections and testing. 
4) Name of concrete manufacturer. 
5) Date and time of inspection, sampling, and field testing. 
6) Date and time of concrete placement. 
7) Location in Work of concrete represented by samples. 
8) Date and time sample was obtained. 
9) Truck and batch ticket numbers. 
10) Design compressive strength at 28 days. 
11) Concrete mixture designation, proportions, and materials. 
12) Field test results. 
13) Information on storage and curing of samples before testing, including curing method 

and maximum and minimum temperatures during initial curing period. 
14) Type of fracture and compressive break strengths at seven days and 28 days. 

C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, 
indicating quantity, mix identification, admixtures, design strength, aggregate size, design air content, 
design slump at time of batching, and amount of water that can be added at Project site. 

D. Inspections: 
1. Headed bolts and studs. 
2. Verification of use of required design mixture. 
3. Concrete placement, including conveying and depositing. 
4. Curing procedures and maintenance of curing temperature. 
5. Verification of concrete strength before removal of shores and forms from beams and slabs. 
6. Batch Plant Inspections: On a random basis, as determined by Architect. 

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with 
ASTM C 172/C 172M shall be performed in accordance with the following requirements: 
1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture 

exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or fraction 
thereof. 
a. When frequency of testing provides fewer than five compressive-strength tests for each 

concrete mixture, testing shall be conducted from at least five randomly selected batches or 
from each batch if fewer than five are used. 
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2. Slump: ASTM C143/C143M: 
a. One test at point of placement for each composite sample, but not less than one test for 

each day's pour of each concrete mixture. 
b. Perform additional tests when concrete consistency appears to change. 

3. Slump Flow: ASTM C1611/C1611M: 
a. One test at point of placement for each composite sample, but not less than one test for 

each day's pour of each concrete mixture. 
b. Perform additional tests when concrete consistency appears to change. 

4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;. 
a. One test for each composite sample, but not less than one test for each day's pour of each 

concrete mixture. 
5. Concrete Temperature: ASTM C1064/C1064M: 

a. One test hourly when air temperature is 40 deg F and below or 80 deg F and above, and 
one test for each composite sample. 

6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete. 
a. One test for each composite sample, but not less than one test for each day's pour of each 

concrete mixture. 
7. Compression Test Specimens: ASTM C31/C31M: 

a. Cast and laboratory cure two sets of two 6-inch by 12-inch cylinder specimens for each 
composite sample. 

b. Cast, initial cure, and field cure two sets of two standard cylinder specimens for each 
composite sample. 

8. Compressive-Strength Tests: ASTM C39/C39M. 
a. Test one set of two laboratory-cured specimens at seven days and one set of two 

specimens at 28 days. 
b. Test one set of two field-cured specimens at seven days and one set of two specimens at 

28 days. 
c. A compressive-strength test shall be the average compressive strength from a set of two 

specimens obtained from same composite sample and tested at age indicated. 
9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured 

cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and 
curing in-place concrete. 

10. Strength of each concrete mixture will be satisfactory if every average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength, and no 
compressive-strength test value falls below specified compressive strength by more than 500 psi if 
specified compressive strength is 5000 psi, or no compressive strength test value is less than 10 
percent of specified compressive strength if specified compressive strength is greater than 5000 
psi. 

11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

12. Additional Tests: 
a. Testing and inspecting agency shall make additional tests of concrete when test results 

indicate that slump, air entrainment, compressive strengths, or other requirements have not 
been met, as directed by Architect. 

b. Testing and inspecting agency may conduct tests to determine adequacy of concrete by 
cored cylinders complying with ASTM C42/C42M or by other methods as directed by 
Architect. 
1) Acceptance criteria for concrete strength shall be in accordance with ACI 301 section 

1.6.6.3. 
13. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 
14. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the 

Contract Documents. 
F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 24 hours of 

completion of floor finishing and promptly report test results to Architect. 

3.16 PROTECTION 
A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 
2. Diaper hydraulic equipment used over concrete surfaces. 
3. Prohibit vehicles from interior concrete slabs. 
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4. Prohibit use of pipe-cutting machinery over concrete surfaces. 
5. Prohibit placement of steel items on concrete surfaces. 
6. Prohibit use of acids or acidic detergents over concrete surfaces. 
7. Protect liquid floor treatment from damage and wear during the remainder of construction period. 

Use protective methods and materials, including temporary covering, recommended in writing by 
liquid floor treatments installer. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete finish using 
Floor Slab Protective Covering. 

END OF SECTION 
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B108 E/IT 37.73 SF

B109 CONF. RM 206.3 SF

B110 WK.STATIONS 84.59 SF

B111 HANGAR STO. 67.65 SF

B112 OFFICE STO. 51.8 SF

B113 FIRE PUMP RM. 101.65 SF

B114 LARGE CLASSROOM 1664.31 SF

B115 CORRIDOR

N

N

PLAN 
NORTH

TRUE
NORTH

Not Required

A-1.1B-A1



A

A

H

H

5

1

B

B

G

G

2

3

4

C D

E F

5' - 0" 90' - 0" 5' - 0"

100' - 0"

25
' -

 0
"

25
' -

 0
"

25
' -

 0
"

25
' -

 0
"

10
0'

 -
 0

"

20' - 0" 20' - 0" 20' - 0" 20' - 0" 20' - 0"

42" HIGH GALV. PIPE GUARDRAIL

HANGAR 

AREA BELOW

EL. 12' - 0" AFF

PRE-FABRICATED 

MTL. STAIRS

DN

MEZZANINE

A115

B

B

B

B

8' - 0" 1' - 0"

REMOVABLE

GUARDRAIL

EXTERIOR 

ENTRANCE 

CANOPY BELOW

EXTERIOR 

ENTRANCE 

CANOPY BELOW

CLERESTORY 

WINDOWS; TYP. 

RE: ELEVATIONS

AIRPLANE HANGAR AREA

A100

01
A-9.4

STAIR

A114

8' - 0"

REMOVABLE

GUARDRAIL

CHAINLINK FENCE 

AND GATE; LOCK 

BY TENANT
10' - 0"

B

B

B

B

9'
 -

 0
"

PROVIDE ALTERNATE COST FOR 
CONSTRUCTION FOR THE FOLLOWING:

ALT#1:  SECONDARY OFFICE SUITE AS AN 
EXACT DUPLICATE YET MIRRORED  LAYOUT. 
INCLUDE ALL ARCHITECTURAL WALLS, 
FINISHES, AND INFRATRUCTURE. 

ALT#2: PROVIDE LAY-IN CEILING, PAINTED 
GYP. BD. WALLS, RESILIENT FLOORING AND 
INFRASTRUCTURE TO CONVERT HANGER 
STORAGE ROOM 111 INTO AN IT CLOSET. 
REFERENCE ALTERNATE CEILING PLAN ON 
SHEET A-2.3.

ALTERNATE NOTES
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TYPE A
OVERALL MEZZANINE LEVEL

FLOOR PLAN

1/16" = 1'-0"
01

FLOOR PLAN - MEZZANINE LEVEL

N

N

PLAN 
NORTH

TRUE
NORTH

ROOM AREA TABLE TYPE A

NO. NAME AREA

A100 AIRPLANE HANGAR AREA 6957.32 SF

A101 VESTIBULE 140.77 SF

A102 OFFICE 120.98 SF

A103 OFFICE 120.5 SF

A104 MEN 53.42 SF

A105 WOMEN 56.82 SF

A106 CORRIDOR 168.77 SF

A107 U. 33.17 SF

A108 E./IT 32.74 SF

A109 CONF. RM 179.13 SF

A110 WK.STATIONS 85.11 SF

A111 HANGAR STO. 55.94 SF

A112 OFFICE STO. 63.49 SF

A113 FIRE PUMP RM. 105.1 SF

A114 STAIR 67.6 SF

A115 MEZZANINE 1281.09 SF

A116 FUTURE TENANT 1290.76 SF

A120 OFFICE Not Placed

Not Required

A-1.2A-A1



ELEVATION 
MARK

NAME

ELEVATION

ROOM NAME W/ SOUND ATTENUATION
(NOTE THE SOLID BAR BY ROOM #)

DOOR TYPE NUMBER

PARTITION TYPE

PLAN NOTE x NUMBER

WINDOW MARK

EQUIPMENT TAG

INTERIORS ROOM FINISH TAG

INTERIORS FLOOR FINISH TAG

ACCENT WALL FINISH TAG

LINE OF DEMARCATION B/T DIFFERING 
FLOOR FINISHES

01

Floor Finish

Wall Finish

Base Finish

Wall Finish

Base Finish

ROOM NAME / NUMBER

STRUCTURAL COLUMN 
GRID

DETAIL/SECTION MARK

CALL OUT / DETAIL MARK

1
A102

SIM
1

A103

#/ A101

1
A102

W.2

8

3

NOTE BY SYMBOL - NEW

NOTE BY SYMBOL - DEMOLITION

N

PLAN NORTH

REVISION CLOUD & TAG2

####

W12
1

N -XXXXX
HZ Rm #

ROOM NAME

101

ROOM NAME

101

5

INTERIOR ELEVATION MARK

EXTERIOR ELEVATION MARK

PARTITION DESIGNATION

HOURLY "FIRE RESISTIVE RATING" 
OR SMOKE RATING

EARTH

GRAVEL

SAND / PRECAST CONCRETE / 
MORTAR / GROUT

CONCRETE

PRECAST CONCRETE

2x WOOD / DIMENSIONAL 
LUMBER - CONTINUOUS

FINISHED WOOD

INSULATION - BATT, BLANKET OR 
ACOUSTICAL SPRAY

RIGID INSULATION

BRICK

CONCRETE MASONRY UNITS -
CMU

GYPSUM BOARD

GYPSUM BOARD

-- OR --

STEEL

ALUMINUM

PLYWOOD

A
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