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SECTION 030100 - MAINTENANCE OF CONCRETE 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Cleaning of existing concrete surfaces. 

B. Repair of exposed structural, shrinkage, and settlement cracks. 

C. Resurfacing of concrete surfaces having spalled areas and other damage. 

D. Repair of deteriorated concrete. 

E. Scope of Work:  As indicated on drawings. 

1.2 REFERENCE STANDARDS 

A. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification 

2021. 

B. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars 2018, with 

Amendment (2020). 

C. ICRI 310.2R - Selecting and Specifying Concrete Surface Preparation for Sealers, 

Coatings, Polymer Overlays, and Concrete Repair 2013. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Perform Pre-Installation meeting one week from commencement of activities. 

1.4 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Indicate product standards, physical and chemical characteristics, 

technical specifications, limitations, maintenance instructions, and general 

recommendations regarding each material. 

C. Manufacturer's instructions. 

D. Field quality control submittals. 

E. Manufacturer's qualification statement. 
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F. Cleaner's qualification statement. 

G. Installer's qualification statement. 

H. Welders' Qualification Statement:  Welders' certificates in accordance with AWS 

B2.1/B2.1M and no more than 12 months before start of scheduled welding work. 

I. Project Record Documents:  Accurately record actual locations of structural 

reinforcement repairs and type of repair. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing products 

specified in this section, with not less than three years of documented experience. 

B. Cleaner Qualifications:  Company specializing in, and with minimum of 3 years of 

experience in, the type of cleaning specified. 

C. Installer Qualifications:  Company specializing in performing work of the type specified 

and with minimum of 3 years of documented experience. 

D. Welder Qualifications:  Welding processes and welding operators qualified in 

accordance with AWS D1.4/D1.4M and dated no more than 12 months before start of 

scheduled welding work. 

1.6 MOCK-UP(S) 

A. Test each type of maintenance procedure required on each type of existing 

construction, to determine the most appropriate procedures to use and as a record of 

expected results. 

B. Crack Injection:  Prepare one sample of each type of injection. 

C. Horizontal Surface Repair:  Total of 10 foot (3 m) square area, demonstrating each type 

of repair. 

D. Vertical Surface Repair:  Total of 10 foot (3 m) square area, demonstrating each type of 

repair. 

E. Where color or texture matching is required, first prepare a small size sample on 

cementitious board. 

F. Locate mock-up(s) where directed. 
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G. Re-work mock-up(s) until satisfactory to Owner. 

H. Satisfactory mock-up(s) may remain as part of the work. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Comply with manufacturers' instructions for storage, shelf life limitations, and handling 

of products. 

B. Deliver polymer resin materials in original factory-sealed containers with 

manufacturer's labels intact and legible. Verify product nomenclature, manufacturer's 

name, product identification, batch number, date of manufacture, and shelf life or 

expiration date. Do not use polymer resin materials that have exceeded shelf life. 

C. Store materials in covered, well-ventilated area and according to manufacturer's 

written storage instructions. Store polymer resins and hardeners separate from 

construction materials that can absorb odors. 

PART 2  PRODUCTS 

2.1 CLEANING MATERIALS 

A. Cleaning materials used are required to be compatible with topical repair products (i.e. 

traffic coating/topping, concrete patch repair, etc...). Manufacturers and products listed 

are for reference. 

B. Degreaser: 

1. Manufacturers: 

a. Euclid Chemical Company; Euco Clean and 

Strip:  www.euclidchemical.com/#sle. 

b. L&M Construction Chemicals, Inc, a subsidiary of Laticrete International, Inc; 

CITREX:  www.lmcc.com/#sle. 

c. W. R. Meadows, Inc; _____:  www.wrmeadows.com/#sle. 

C. Detergent:  Non-ionic detergent. 

2.2 CEMENTITIOUS PATCHING AND REPAIR MATERIALS 

A. Manufacturers: 



CSArch      Highland Central School District 

197-2201                                                         2022 Capital Improvement Project 
   

 

MAINTENANCE OF CONCRETE   030100 - 4 

 

1. Substitutions:  See Section 016000 - Product Requirements. 

2.3 EPOXY PATCHING AND REPAIR MATERIALS 

A. Manufacturers: 

1. Sika USA: https://usa.sika.com. 

2. Substitutions:  See Section 016000 - Product Requirements. 

B. Epoxy Injection Adhesive: 

1. Manufacturers: 

a. Sika USA: Sikadur Injection Gel; https://usa.sika.com/en/construction/repair-

protection/multi-purpose-epoxies/cracks/sikadur-injectiongel.html. 

b. Substitutions:  See Section 016000 - Product Requirements. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that surfaces are ready to receive work. 

B. Beginning of installation means acceptance of substrate. 

3.2 PREPARATION 

A. Prepare concrete surfaces to be repaired according to ICRI 310.2R. 

3.3 CLEANING EXISTING CONCRETE 

A. Provide enclosures, barricades, and other temporary construction as required to 

protect adjacent work from damage. 

B. Clean concrete surfaces of dirt or other contamination using the gentlest method that 

is effective. 

1. Try the gentlest method first, then, if not clean enough, use a less gentle method 

taking care to watch for impending damage. 

2. Clean out cracks and voids using same methods. 

C. The following are acceptable cleaning methods, in order from gentlest to less gentle: 
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1. Increasing the water washing pressure to maximum of 400 psi. 

2. Adding detergent to washing water; with final water rinse to remove residual 

detergent. 

D. Do not use any of the following cleaning methods, unless otherwise indicated: 

1. Brushes with wire bristles, grinding with abrasives, solvents, hydrochloric or 

muriatic acid, sodium hydroxide, caustic soda, or lye. 

2. Soap or detergent that is not non-ionic. 

3. Water washing pressure to over 100 psi. 

4. Steam-cleaning or steam-generated hot-water washing. 

5. Alkaline cleaning agents. 

6. Acidic cleaning agents. 

7. Abrasive blasting. 

3.4 CONCRETE STRUCTURAL MEMBER REPAIR 

A. See drawings for specific areas to be repaired. 

B. Remove broken and soft concrete at least 1/4 inch (6 mm) deep. 

C. Follow repair product manufacturer's written installation instructions. 

D. Work epoxy mortar into broken surface and build up patch to match original. 

E. Feather edges of repairs flush to sound surface and trowel surface to match 

surrounding area. 

3.5 CRACK REPAIR USING EPOXY ADHESIVE INJECTION 

A. Repair exposed cracks. 

B. Follow epoxy adhesive manufacturer's written installation instructions. 

C. Provide temporary entry ports spaced to accomplish movement of fluids between 

ports; no deeper than the depth of the crack to be filled or port size diameter no 

greater than the thickness of the crack.  Provide temporary seal at concrete surface to 

prevent leakage of adhesive. 
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D. Inject adhesive into ports under pressure using equipment appropriate for particular 

application. 

E. Begin injection at lower entry port and continue until adhesive appears in adjacent 

entry port.  Continue from port to port until entire crack is filled. 

F. Remove temporary seal and excess adhesive. 

G. Clean surfaces adjacent to repair and blend finish. 

3.6 CONCRETE SURFACE REPAIR USING CEMENTITIOUS MATERIALS 

A. Clean concrete surfaces, cracks, and joints of dirt, laitance, corrosion, and other 

contamination using method(s) specified above and allow to dry. 

B. Follow bonding agent and repair mortar manufacturer's written installation 

instructions. 

C. Apply coating of bonding agent to entire concrete surface to be repaired. 

D. Fill voids with cementitious mortar flush with surface. 

E. Apply repair mortar by steel trowel to a minimum thickness of 1/4 inch (6 mm) over 

entire surface, terminating at a vertical change in plane on all sides. 

F. Trowel finish to match adjacent concrete surfaces. 

G. Moist/Damp cure for four days, per ACI recommendations for Portland Cement 

Concrete. 

3.7 FIELD QUALITY CONTROL 

A. See Section 014000 - Quality Requirements for additional requirements. 

END OF SECTION  030100 
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Formwork for cast-in place concrete, with shoring, bracing and anchorage. 

B. Openings for other work. 

C. Form accessories. 

D. Form stripping. 

1.2 RELATED REQUIREMENTS 

A. Section 032000 - Concrete Reinforcing. 

B. Section 033000 - Cast-in-Place Concrete. 

1.3 REFERENCE STANDARDS 

A. ACI 117 - Specification for Tolerances for Concrete Construction and Materials 2010 

(Reapproved 2015). 

B. ACI 301 - Specifications for Concrete Construction 2020. 

C. ACI 318 - Building Code Requirements for Structural Concrete 2019 (Reapproved 

2022). 

D. ACI 347R - Guide to Formwork for Concrete 2014 (Reapproved 2021). 

1.4 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide data on void form materials and installation requirements. 

C. Shop Drawings:  Indicate pertinent dimensions, materials, bracing, and arrangement of 

joints and ties. 
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1.5 QUALITY ASSURANCE 

A. Perform work of this section in accordance with relevant portions of ACI 347R, ACI 301, 

and ACI 318. 

PART 2 - PRODUCTS 

2.1 FORMWORK - GENERAL 

A. Provide concrete forms, accessories, shoring, and bracing as required to accomplish 

cast-in-place concrete work. 

B. Design and construct concrete that complies with design with respect to shape, lines, 

and dimensions. 

C. Chamfer exposed corners of beams, joists, columns, and walls. 

D. Comply with applicable state and local codes with respect to design, fabrication, 

erection, and removal of formwork. 

E. Comply with relevant portions of ACI 347R, ACI 301, and ACI 318. 

F. Use the following form types: 

1. Foundation Walls Not Exposed To View:  Site fabricated plywood. 

2. Foundation Walls Exposed To View:  Site fabricated rough sawn lumber. 

2.2 WOOD FORM MATERIALS 

A. Plywood:  Douglas Fir species; solid one side grade; sound undamaged sheets with 

clean, true edges. 

B. Provide forms to suit final installed concrete finish. 

2.3 FORMWORK ACCESSORIES 

A. Form Ties:  Removable type, galvanized metal, fixed length, cone type, with 

waterproofing washer,  3-inch back break dimension, free of defects that could leave 

holes larger than 1 inch in concrete surface. 
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B. Form Release Agent:  Capable of releasing forms from hardened concrete without 

staining or discoloring concrete or forming bugholes and other surface defects, 

compatible with concrete and form materials, and not requiring removal for 

satisfactory bonding of coatings to be applied. 

C. Filler Strips for Chamfered Corners:  Rigid plastic type; 3/4 x 3/4 inch size; maximum 

possible lengths.   

D. Embedded Anchor Shapes, Plates, Angles and Bars: As specified in Section 051200. 

E. Waterstops:  Bentonite and butyl rubber. 

1. Configuration:  As indicated on drawings. 

2. Size:  As indicated on drawings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify lines, levels, and centers before proceeding with formwork.  Ensure that 

dimensions agree with drawings. 

3.2 EARTH FORMS 

A. Earth forms are permitted for footing excavations only. 

B. Hand trim sides and bottom of earth forms.  Remove loose soil prior to placing 

concrete. 

3.3 ERECTION - FORMWORK 

A. Erect formwork, shoring and bracing to achieve design requirements, in accordance 

with requirements of ACI 301. 

B. Provide bracing to ensure stability of formwork.  Shore or strengthen formwork subject 

to overstressing by construction loads. 

C. Arrange and assemble formwork to permit dismantling and stripping.  Do not damage 

concrete during stripping.  Permit removal of remaining principal shores. 
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D. Align joints and make watertight.  Keep form joints to a minimum. 

E. Obtain approval before framing openings in structural members that are not indicated 

on drawings. 

F. Coordinate this section with other sections of work that require attachment of 

components to formwork. 

G. If formwork is placed after reinforcement, resulting in insufficient concrete cover over 

reinforcement, request instructions from Architect before proceeding. 

3.4 APPLICATION - FORM RELEASE AGENT 

A. Apply form release agent on formwork in accordance with manufacturer's 

recommendations. 

B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items. 

C. Do not apply form release agent where concrete surfaces will receive special finishes or 

applied coverings that are affected by agent.  Soak inside surfaces of untreated forms 

with clean water.  Keep surfaces coated prior to placement of concrete. 

3.5 INSERTS, EMBEDDED PARTS, AND OPENINGS 

A. Provide formed openings where required for items to be embedded in passing 

through concrete work. 

B. Locate and set in place items that will be cast directly into concrete. 

C. Coordinate with work of other sections in forming and placing openings, slots, reglets, 

recesses, sleeves, bolts, anchors, other inserts, and components of other work. 

D. Position recessed anchor slots for brick veneer masonry anchors to spacing and 

intervals specified in Section 042613. 

E. Install accessories in accordance with manufacturer's instructions, so they are straight, 

level, and plumb.  Ensure items are not disturbed during concrete placement. 

F. Install waterstops in accordance with manufacturer's instructions, so they are 

continuous without displacing reinforcement.  Heat seal joints so they are watertight. 
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G. Provide temporary ports or openings in formwork where required to facilitate cleaning 

and inspection.  Locate openings at bottom of forms to allow flushing water to drain. 

H. Close temporary openings with tight fitting panels, flush with inside face of forms, and 

neatly fitted so joints will not be apparent in exposed concrete surfaces. 

3.6 FORM CLEANING 

A. Clean forms as erection proceeds, to remove foreign matter within forms. 

B. Clean formed cavities of debris prior to placing concrete. 

1. During cold weather, remove ice and snow from within forms.  Do not use de-

icing salts.  Do not use water to clean out forms, unless formwork and concrete 

construction proceed within heated enclosure.  Use compressed air or other 

means to remove foreign matter. 

3.7 FORMWORK TOLERANCES 

A. Construct formwork to maintain tolerances required by ACI 117, unless otherwise 

indicated. 

3.8 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field quality control tests, as specified in 

Section 014000 - Quality Requirements. 

B. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance 

with formwork design, and to verify that supports, fastenings, wedges, ties, and items 

are secure. 

3.9 FORM REMOVAL 

A. Do not remove forms or bracing until concrete has gained sufficient strength to carry 

its own weight and imposed loads. 

B. Loosen forms carefully.  Do not wedge pry bars, hammers, or tools against finish 

concrete surfaces scheduled for exposure to view. 
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C. Store removed forms to prevent damage to form materials or to fresh 

concrete.  Discard damaged forms. 

END OF SECTION 031000
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SECTION 032000 - CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Reinforcing steel for cast-in-place concrete. 

B. Supports and accessories for steel reinforcement. 

1.2 RELATED REQUIREMENTS 

A. Section 031000 - Concrete Forming and Accessories. 

B. Section 033000 - Cast-in-Place Concrete. 

1.3 REFERENCE STANDARDS 

A. ACI 301 - Specifications for Concrete Construction 2020. 

B. ACI 318 - Building Code Requirements for Structural Concrete 2019 (Reapproved 

2022). 

C. ACI SP-66 - ACI Detailing Manual 2004. 

D. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars 

for Concrete Reinforcement 2022. 

E. ASTM A706/A706M - Standard Specification for Deformed and Plain Low-Alloy Steel 

Bars for Concrete Reinforcement 2022. 

F. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire 

Reinforcement, Plain and Deformed, for Concrete 2022. 

G. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification 

2021. 

H. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars 2018, with 

Amendment (2020). 
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I. CRSI (DA4) - Manual of Standard Practice 2009. 

J. CRSI (P1) - Placing Reinforcing Bars, 10th Edition 2019. 

1.4 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings:  Comply with requirements of ACI SP-66.  Include bar schedules, 

shapes of bent bars, spacing of bars, and location of splices. 

C. Manufacturer's Certificate:  Certify that reinforcing steel and accessories supplied for 

this project meet or exceed specified requirements. 

D. Welders' Qualification Statement:  Welders' certificates in accordance with AWS 

B2.1/B2.1M and dated no more than 12 months before start of scheduled welding 

work. 

E. Reports:  Submit certified copies of mill test report of reinforcement materials analysis. 

1.5 QUALITY ASSURANCE 

A. Perform work of this section in accordance with ACI 301. 

1. Maintain one copy of each document on project site. 

B. Welder Qualifications:  Welding processes and welding operators qualified in 

accordance with AWS D1.4/D1.4M and no more than 12 months before start of 

scheduled welding work. 

PART 2 - PRODUCTS 

2.1 REINFORCEMENT 

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi), deformed steel bars. 

1. Plain billet-steel bars. 

2. Unfinished. 
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B. Steel Welded Wire Reinforcement (WWR):  Galvanized, deformed type; ASTM 

A1064/A1064M. 

1. Form:  Flat Sheets. 

C. Reinforcement Accessories: 

1. Tie Wire:  Annealed, minimum 16-gauge, 0.0508 inch. 

2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of 

reinforcement during concrete placement. 

3. Provide stainless steel components for placement within 1-1/2 inches of 

weathering surfaces. 

2.2 FABRICATION 

A. Fabricate concrete reinforcing in accordance with CRSI (DA4) - Manual of Standard 

Practice. 

B. Welding of reinforcement is permitted only as indicated on the contract 

drawings.  Perform welding in accordance with AWS D1.4/D1.4M. 

PART 3 - EXECUTION 

3.1 PLACEMENT 

A. Place, support, and secure reinforcement against displacement.  Do not deviate from 

required position. 

B. Do not displace or damage vapor barrier. 

C. Accommodate placement of formed openings. 

D. Maintain concrete cover around reinforcing as indicated on the contract drawings. 
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3.2 FIELD QUALITY CONTROL 

A. An independent testing agency, as specified in Section 01 45 33 - Code-Required 

Special Inspections, will inspect installed reinforcement for compliance with contract 

documents before concrete placement. 

END OF SECTION 032000
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SECTION 033000 – CAST-IN-PLACE CONCRETE 

 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes: 

1. Concrete formwork, reinforcing steel, and cast-in-place concrete, for steps, concrete 

sidewalks, curbs, pavement, slabs, piers, foundation walls, footings, and 

miscellaneous concrete items. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and 

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

B. Section 312000: Excavation and Fill. 

1.3 REFERENCES 

A. American Concrete Institute (ACI) documents 

1. ACI 117-10: Specifications for Tolerances in Concrete Construction and Materials 

2. ACI 212.3R-10: Report on Chemical Admixtures for Concrete; Chapter 15 Permeability 

Reducing Admixtures 

3. ACI 302.2R-06:  Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring 

Materials. 

4. ACI 304.2R-96:  Placing Concrete by Pumping Methods 

5. ACI 305R-10:  Guide for Hot Weather Concreting 

6. ACI 306R-10:  Guide to Cold Weather Concreting 

7. ACI 308.1-11:  Standard Specification for Curing Concrete 

8. ACI 360R-10: Guide to Design of Slabs on Grade 

9. ACI 317: Reinforced Concrete Design 

10. ACI 318: Building Code Requirements for Structural Concrete 

B. American Society for Testing and Materials (ASTM) 

1. ASTM C 94/C 94M – 11b:  Standard Specification for Ready- Mixed Concrete. 

2. ASTM C 494/C 494M - 11:  Standard Specification for Chemical Admixtures for 

Concrete. 

3. ASTM A1064/A1064M – Standard Specification for Carbon-Steel Wire and Welded 

Wire Reinforcement, Plain and Deformed, for Concrete; 2017. 

4. ASTM C39/C39M – Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens; 2016b. 
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5. ASTM C150/C150M – Standard Specification for Portland Cement; 2016. 

C. New York State Department of Transportation Standard Specifications for Construction 

and Materials, Latest Edition.  

1.4 SUBMITTALS 

A. Product Data:  Manufacturer's name, specifications, and installation instructions, for each 

item specified including: 

1. Portland Cement:  Brand, manufacturer’s name and material certificates 

2. Fly Ash:  Name, location of source, DOT test numbers and material certificates. 

3. Air-entraining Admixture:  Brand, manufacturer’s name and material certificates. 

4. Water-reducing Admixture:  Brand, manufacturer’s name and material certificates. 

5. High Range Water-reducing Admixture (Superplasticizer):  Brand, manufacturer’s 

name and material certificates. 

6. Corrosion Inhibitor Admixture:  Brand, manufacturer’s name and material certificates. 

7. Accelerating Admixture:  Brand, manufacturer’s name and material certificates. 

8. Aggregates:  Name, location of source, DOT test numbers, and material certificates. 

9. Lightweight Coarse Aggregates:  Brand, manufacturer’s name and material 

certificates. 

10. Chemical Hardener (Dustproofing):  Brand and manufacturer’s name, and application 

instructions.  

11. Chemical Curing and Anti-Spalling Compound:  Brand and manufacturer’s name, and 

application instructions. 

12. Bonding Agent (Adhesive):  Brand and manufacturer’s name, and preparation and 

application instructions. 

13. Expansion Joint Fillers:  Brand, manufacturer’s name, and material certificates. 

14. Waterstop:  Brand and manufacturer’s name, and installation instructions. 

15. Integral Water-Repellent Admixture:  Brand, manufacturer name, specifications, 

application instructions and material certificates. 

B. Design Mixes:  For each concrete mix.  Include alternate mix designs when characteristics 

of materials, project conditions, weather, test results, or other circumstances warrant 

adjustments. 

1. Include test results of proposed concrete proportions based on previous field 

experience or laboratory trial batches in accordance with ACI 301, Section 4. 

2. Pumped Concrete:  Include test results of proposed design mix(es) tested under 

actual field conditions with the maximum horizontal run and vertical lift required for 

this project. 

3. Indicate amounts of mix water to be withheld for later addition at Project site. 
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C. Steel Reinforcement Shop Drawings: Details of fabrication, bending, and placement, 

prepared according to ACI 315, "Details and Detailing of Concrete Reinforcement." Include 

material, grade, bar schedules, stirrup spacing, bent bar diagrams, arrangement, and 

supports of concrete reinforcement. Include special reinforcement required for openings 

through concrete structures. 

D. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional 

engineer detailing fabrication, assembly, and support of formwork. Design and 

engineering of formwork are Contractor's responsibility. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed concrete Work similar 

in material, design, and extent to that indicated for this Project and whose work has 

resulted in construction with a record of successful in-service performance. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 

products complying with ASTM C 94 requirements for production facilities and equipment. 

1. Testing Agency Qualifications: An independent agency, acceptable to authorities 

having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing 

indicated. 

2. Personnel conducting field tests shall be qualified as ACI Concrete Field-Testing 

Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 

3. Personnel performing laboratory tests shall be 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. 

C. Source Limitations: Obtain each type or class of cementitious material of the same brand 

from the same manufacturer's plant, each aggregate from one source, and each admixture 

from the same manufacturer. 

D. Sealant Container Labels:  Include manufacturer’s name, trade name of product, kind of 

material, federal specification number (if applicable), expiration date (if applicable) and 

packaging date or batch number. 

E. Fly ash supplier shall be on the New York State Department of Transportation’s current 

“Approved List of Suppliers of Fly Ash”. 

F. Source Quality Control:  The Owner reserves the right to inspect and approve the following 

items, at his own discretion, either with his own forces or with a designated inspection 

agency: 

1. Batching and mixing facilities and equipment. 

2. Sources of materials. 
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G. ACI 301, Section 1.4 Reference standards and cited publications: 

1. ASTM C 311-11a Standard Methods of Sampling and Testing Fly Ash or Natural 

Pozzolans For Use As A Mineral Admixture in Portland Cement Concrete. 

1.6 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work 

from physical damage or reduced strength that could be caused by frost, freezing actions, 

or low temperatures. 

1. 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. 

2. Do not use frozen materials or materials containing ice or snow. Do not place 

concrete on frozen subgrade or on subgrade containing frozen materials. 

3. 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 as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing 

water or chopped ice may be used to control temperature, provided water equivalent 

of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool 

concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 

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

C. Environmental Conditions: 

1. Temperature: Unless otherwise approved or recommended in writing by the sealant 

manufacturer, do not install sealants at temperatures below 40 or above 85 degrees 

F. 

2. Humidity and Moisture: Do not install the Work under this Section under conditions 

that are detrimental to the application, curing and performance of the specified 

materials. 

D. Protection: 

1. Protect all surfaces adjacent to sealants with non-staining removable tape or other 

approved covering to prevent soiling or staining. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending 

and damage. Avoid damaging coatings on steel reinforcement. 
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B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and 

other contaminants. 

 

C. ASTM C 94/C 94M, Article 14 - Batch Ticket Information:  In addition to the information 

required by Paragraph 14.1, also include the following: 

D. Batch Ticket shall include the following: 

1. Type and brand, and amount of cement. 

2. Weights of fine and coarse aggregates. 

3. Class and brand, and amount of fly ash (if any). 

PART 2 - PRODUCTS 

2.1 CONCRETE 

A. Cast-In-Place Concrete for Piers, Foundation Walls and Miscellaneous Concrete Items: 

Normal weight, air entrained concrete with a minimum compressive strength of 4,500 PSI 

at the end of 28 days. 

1. Design Air Content: ASTM C-260, and on the NYSDOT’s current “Approved List”; 6% 

by volume, 1.5% +/-. Entrained air shall be provided by use of an approved air-

entraining admixture. 

2. Cement: ASTM C-150 Type I or II Portland cement. 

3. Water-cement ratio not to exceed 0.45. 

4. Normal-Weight Aggregates: ASTM C 33, uniformly graded. Provide aggregates from 

a single source. 

a. Maximum Coarse-Aggregate Size: ¾” walls. Slabs 1-1/2 inches nominal. 

b. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement 

5. Water: Potable. 

6. Slump: Between 2 and 4 inches; except when a water-reducing admixture is used 

maximum slump shall be 6 inches and when a high range water reducing admixture 

is used maximum slump shall be 8 inches. 

7. Water-reducing Admixture: ASTM C-494 Type A and on the NYSDOT’s current 

“Approved List”. 

8. High Range Water-reducing Admixture: ASTM C-494 Type F and on the NYSDOT’s 

current “Approved List”. 

 

 

 

 



CSArch Highland Central School District 
197-2201 2022 Capital Improvement Project 
  

 

CAST IN PLACE CONCRETE SITE WORK  033000 - 6 
 

 

 

9. Corrosion-Inhibiting Admixture:  ASTM C 494/C 494M, for use in resisting corrosion 

of steel reinforcement. 

a.  DCI Corrosion Inhibitor by W. R. Grace & Co., - Conn., 62 Whittemore Ave., 

Cambridge, MA  02140, (617) 876-1400 and MasterLife CNI by Master Builders/ 

BASF Building Systems, 23700 Chagrin Blvd., Cleveland, OH  44122, (800) 628-

9990. 

b.  DCI - S Corrosion Inhibitor by W. R. Grace & Co., - Conn., 62 Whittemore Ave., 

Cambridge, MA  02140, (617) 876-1400. 

10. Fly Ash:  ASTM C 618, including Table 1 (except for footnote A), Class F except that 

loss on ignition shall not exceed 4.0 percent. 

B. Cast-In-Place Concrete for Footings and Interior Slab-on-Ground: Normal weight, air 

entrained concrete with a minimum compressive strength of 4,000 PSI at the end of 28 

days. 

1. Design Air Content: ASTM C-260, and on the NYSDOT’s current “Approved List”; 1.5% 

by volume, 1.5% +/-. Entrained air shall be provided by use of an approved air-

entraining admixture. 

2. Cement: ASTM C-150 Type I or II Portland cement. 

3. Water-cement ratio not to exceed 0.50. 

4. Normal-Weight Aggregates: ASTM C 33, uniformly graded. Provide aggregates from 

a single source. 

a. Maximum Coarse-Aggregate Size: ¾” walls. Slabs 1-1/2 inches nominal. 

b. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement 

5. Water: Potable. 

6. Slump: Between 2 and 4 inches; except when a water-reducing admixture is used 

maximum slump shall be 6 inches and when a high range water reducing admixture 

is used maximum slump shall be 8 inches. 

7. Water-reducing Admixture: ASTM C-494 Type A and on the NYSDOT’s current 

“Approved List”. 

8. High Range Water-reducing Admixture: ASTM C-494 Type F and on the NYSDOT’s 

current “Approved List”. 

9. Corrosion-Inhibiting Admixture:  ASTM C 494/C 494M, for use in resisting corrosion 

of steel reinforcement. 

a.  DCI Corrosion Inhibitor by W. R. Grace & Co., - Conn., 62 Whittemore Ave., 

Cambridge, MA  02140, (617) 876-1400 and MasterLife CNI by Master Builders/ 

BASF Building Systems, 23700 Chagrin Blvd., Cleveland, OH  44122, (800) 628-

9990. 

b.  DCI - S Corrosion Inhibitor by W. R. Grace & Co., - Conn., 62 Whittemore Ave., 

Cambridge, MA  02140, (617) 876-1400. 
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10. Fly Ash:  ASTM C 618, including Table 1 (except for footnote A), Class F except that 

loss on ignition shall not exceed 4.0 percent. 

C. Cast-In-Place Concrete for Exterior Concrete Slab-on-Ground: Normal weight, air 

entrained concrete with a minimum compressive strength of 5,000 PSI at the end of 28 

days. 

1. Design Air Content: ASTM C-260, and on the NYSDOT’s current “Approved List”; 6% 

by volume, 1.5% +/-. Entrained air shall be provided by use of an approved air-

entraining admixture. 

2. Cement: ASTM C-150 Type I or II Portland cement. 

3. Water-cement ratio not to exceed 0.40. 

4. Normal-Weight Aggregates: ASTM C 33, uniformly graded. Provide aggregates from 

a single source. 

a. Maximum Coarse-Aggregate Size: ¾” walls. Slabs 1-1/2 inches nominal. 

b. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement 

5. Water: Potable. 

6. Slump: Between 2 and 4 inches; except when a water-reducing admixture is used 

maximum slump shall be 6 inches and when a high range water reducing admixture 

is used maximum slump shall be 8 inches. 

7. Water-reducing Admixture: ASTM C-494 Type A and on the NYSDOT’s current 

“Approved List”. 

8. High Range Water-reducing Admixture: ASTM C-494 Type F and on the NYSDOT’s 

current “Approved List”. 

9. Corrosion-Inhibiting Admixture:  ASTM C 494/C 494M, for use in resisting corrosion 

of steel reinforcement. 

a.  DCI Corrosion Inhibitor by W. R. Grace & Co., - Conn., 62 Whittemore Ave., 

Cambridge, MA  02140, (617) 876-1400 and MasterLife CNI by Master Builders/ 

BASF Building Systems, 23700 Chagrin Blvd., Cleveland, OH  44122, (800) 628-

9990. 

b.  DCI - S Corrosion Inhibitor by W. R. Grace & Co., - Conn., 62 Whittemore Ave., 

Cambridge, MA  02140, (617) 876-1400. 

10. Fly Ash:  ASTM C 618, including Table 1 (except for footnote A), Class F except that 

loss on ignition shall not exceed 4.0 percent. 

2.2 CONTROLLED LOW STRENGTH MATERIAL (CLSM) FILL 

A. Also known as Flowable Fill, Controlled Density Fill, Flowable Fill, Controlled Density Fill, 

Flowable Fly Ash and Fly Ash Slurry. 

B. CLSM, Hand Tool Excavatable:  Provide mix with compressive strength of 100 psi or less 

when measured 28 days from placement.  Minimum air content at time of placement shall 

be 20%. 
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C. In the absence of one year strength data, the cementitious content shall be a minimum of 

150 lbs./cy, the minimum air content shall be 20%, and fresh unit weight shall be a 

maximum of 115 lbs./ft3, except where specified. 

2.3 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for 

application to fresh concrete. 

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 C 171, polyethylene film or white burlap-polyethylene 

sheet. 

D. Water: Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 

dissipating. 

F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, 

Type 1, Class A. 

G. Concrete Sealer:  

1. Surebond/Safebond SB-7000 - clear concrete sealer for sidewalks. 

2. Specco Cure & Seal 350 – clear acrylic, copolymer, solvent-based, curing, sealing, 

hardening and dust proofing compound for curing and sealing concrete.  

3. Approved equivalents for non-water based penetrating type protective sealer which 

is on the NYSDOT Material List for concrete pavement.  

H. Concrete Hardener and Dustproofer: Magnesium-flurosilicate concrete hardener and 

dustproofer that bonds chemically with the concrete. 

1. Lapidolith by Sonneborn Building Products, Chemrex, Inc., 889 Valley Park Dr., 

Shakopee, MN  55379, (800) 433-9517, or  

2. Approved equivalent. 

2.4 FORM-FACING MATERIALS 

A. Prefabricated metal-framed plywood matched, tight fitting, stiffened to support weight of 

concrete. 

B. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and 

smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 



CSArch Highland Central School District 
197-2201 2022 Capital Improvement Project 
  

 

CAST IN PLACE CONCRETE SITE WORK  033000 - 9 
 

 

 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 

1, and as follows: 

a. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

C. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. 

Provide lumber dressed on at least two edges and one side for tight fit. Only acceptable 

for footings and foundations that are not visible in the completed structure.  

D. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced 

plastic, paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities not 

exceeding specified formwork surface class. Provide units with sufficient wall thickness to 

resist plastic concrete loads without detrimental deformation. 

E. Chamfer Strips: Wood, metal, PVC or rubber; one-inch chamfer, unless stated otherwise in 

Construction Documents. 

F. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

G. 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. 

H. 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 the plane of exposed 

concrete surface. 

2. Furnish ties that, when removed, leave holes no larger than 1-inch diameter in 

concrete surface. 

2.5 STEEL REINFORCEMENT 

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

B. Epoxy-Coated Reinforcing Bars: ASTM A 615 deformed bars, ASTM A 775 epoxy coated, 

with less than 2 percent damaged coating in each 12-inchar length. 

C. Steel Bar Mats: ASTM A 184, fabricated from ASTM A 615, deformed bars, assembled with 

clips. 

D. Plain-Steel Wire: ASTM A 1064. 

E. Deformed-Steel Wire: ASTM A 1064. 
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F. Epoxy-Coated Wire: ASTM A 884, Class A, Type 1 coated, plain-steel wire, with less than 2 

percent damaged coating in each 12-inchire length. 

G. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064, plain, fabricated from as-drawn 

steel wire into flat sheets. 6-inch x 6-inch – W2.9 x W2.9, ASTM A-185, welded wire fabric. 

H. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064, flat sheet. 

I. Epoxy-Coated Welded-Wire Reinforcement: ASTM A 884, Class A coated, Type 1, plain 

steel. 

2.6 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A 615, Grade 60plain-steel bars, cut true to length with ends 

square and free of burrs. 

B. Smooth Stainless-Steel Joint Dowel Bars 

C. Epoxy-Coated Joint Dowel Bars: ASTM A 615, Grade 60 plain-steel bars, ASTM A 775 epoxy 

coated. 

D. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy 

coating on reinforcement and complying with ASTM A 775. 

E. Zinc Repair Material: ASTM A 780. 

F. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 

fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar 

supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of 

Standard Practice," of greater compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, 

use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar 

supports. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-

coated wire bar supports. 

2.7 SEALANT 

A. Type 1B Sealant: 

1. For Horizontal Joints:  One-part, self-leveling silicone or polyurethane sealant for 

traffic bearing construction; Bostik Chem-Calk 955-SL, Tremco Vulkem 45, Pecora 

Urexpan NR-201, Pecora 300-SL, Pecora 310-SL, Sika Sikaflex-1CSL, Dow Corning 

CCS. 
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2. For Vertical Joints:  One-part, non-sag silicone or polyurethane sealant; Tremco 

Vulkem 116, Pecora Dynatrol I, Sika Sikaflex Textured Sealant, Dow Corning CCS or 

CWS, Pecora 301-NS, Pecora 311-NS. 

2.8 JOINT MATERIALS 

A. Closed Cell Polyethylene Foam Joint Filler: For use around penetrations. Flexible, chemical 

resistant, non-bleeding, non-staining, “strip-off” edge, by A.H. Harris & Sons, Inc. or 

approved equivalent. 

B. Fiber Expansion Joint Filler: Resilient, flexible, non-extruding joint compound composed of 

cellular fibers securely bonded together and uniformly saturated with asphalt, by A.H. 

Harris & Sons, Inc. or approved equivalent. 

C. Joint Primer/Sealer/Conditioner: As recommended by the sealant manufacturer for the 

particular joint surface materials and conditions. 

D. Backer Rod: Compressible rod stock or expanded, extruded polyethylene. 

E. Bond Breaker Tape: Polyethylene or other plastic tape as recommended by the sealant 

manufacturer; non-bonding to sealant. 

F. Cleaning Solvents: Oil free solvents as recommended by the sealant manufacturer.  Do not 

use re-claimed solvents. 

G. Masking Tape: Removable paper or fiber tape, self-adhesive, non-staining. 

2.9 DETECTABLE WARNING SURFACE 

A. Units shall be composed of cementitious materials, steel, iron, plastics, polymeric materials, 

resins, pigments, or as approved by the Engineer.   

B. Owner/Architect to select final color.    

C. Units shall provide the required contrast (light-on-dark or dark-on-light) with the adjacent 

curb ramp or other applicable walkway.  The units shall be uniform in color and texture, 

be free of cracks or other defects, and have clean-cut and well-defined edges. 

D. Units shall adhere to hot mix asphalt (HMA) or Portland cement concrete (PCC) surfaces 

at a minimum air temperature of 60˚F, and a minimum surface substrate temperature of 

70C˚. They shall be weather resistant and durable to normal pedestrian wear and 

maintenance activities, and show no appreciable fading, lifting or shrinkage. The unit shall 

be capable of molding or fitting itself to the contours, breaks, and faults of HMA or PCC 

surfaces, and show no significant tearing, rollback, lifting, or other signs of poor adhesions. 

The units shall have friction characteristics similar to a broomed PCC surface. 
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E. The detectable warnings shall meet the following physical properties: 

 

Standard Property Results 

ASTM C-501 Wear Resistance Wear Index ≥ 15 

ASTM C1028 Slip Resistance Dry Coefficient of friction 0.8 minimum 

ASTM E-96 Water Vapor Transmission 100 grams/sq. meter/24 hours 

Various Adhesion/Bonding Strength See Note* 

*Note:  Due to the various types of materials available, the Manufacturer shall certify, 

through independent laboratory testing, that the type of material used for detectable 

warnings will bond to a prepared surface. 

F. Construction Methods 

1. Preformed, surface applied, detectable warning units shall be shipped and packaged 

in accordance with commercially accepted standards. The following information shall 

be marked on each package or on the shipping invoice: the name of the product, the 

name and address of the manufacturer, and the quantity of material. 

2. Detectable warnings shall consist of raised truncated domes with a diameter of 

nominal 0.9 in-1.41 in, a height of nominal 0.2 in and a center-to-center spacing of 

nominal 1.625-2.41 in and shall contrast visually with adjoining surfaces, either light-

on-dark, or dark-on-light.   

3. The material used to provide contrast shall be an integral part of the walking surface.  

Detectable warnings used on interior surfaces shall differ from adjoining walking 

surfaced in resiliency or sound-on-cane contact. 

4. Detectable warnings must have a visual contrast of 70% or more to the surrounding 

surface.   

5. Detectable warnings must be 24 inches for the full width of the ramp. 

6. A protective sealer shall be applied over the entire ramp to produce a durable wearing 

surface. 

2.10 PRODUCTION (Amendments to ACI 301, Chapter 7): 

A. Provide ready-mixed concrete, either central-mixed or truck-mixed. 

1. When air temperature is between 85 and 90 degrees F, reduce mixing and delivery 

time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F reduce 

mixing and delivery time to 60 minutes. 

2. Provide adequate controls to insure that the temperature of the concrete when 

placed does not exceed 90 degrees F., and make every effort to place it at a lower 

temperature.  The temperature of the concrete as placed shall not be so high as to 
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cause difficulty from loss of slump, flash set or cold joints.  Ingredients may be cooled 

before mixing by shading the aggregates, fog spraying the coarse aggregate, chilling 

the mixing water or other approved means.  Mixing water may be chilled with flake 

ice or well-crushed ice of a size that will melt completely during mixing, providing the 

water equivalent of the ice is calculated into the total amount of mixing water. 

3. Protect concrete from physical damage or reduced strength due to weather extremes 

during mixing, placement and curing. 

4. In cold weather, comply with ACI 306R. 

a. When air temperature is below 40 degrees F heat the mixing water and, if 

necessary, the aggregates to obtain a concrete mixture temperature of not less 

than 50 degrees F and not more than 80 degrees F (27 degrees C) at point of 

placement.  If the mixing water is heated, do not exceed a temperature of 140 

degrees F at the time it is added to the cement and aggregates. 

5. In hot weather, comply with ACI 305R. 

a. When air temperature is between 85 degrees F and 90 degrees F, reduce mixing 

and delivery time from 1 1/2 hours to 75 minutes, and when air temperature is 

above 90 degrees F, reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION  

3.1 EXAMINATION AND PREPARATION 

A. Do not use items of aluminum for mixing, chuting, conveying, forming or finishing 

concrete, except magnesium alloy tools may be used for finishing. 

B. Check items of aluminum required to be embedded in the concrete and insure that they 

are coated, painted or otherwise isolated in an approved manner. 

C. Install waterstops in accordance with manufacturer’s printed instructions. 

D. Hardened concrete, reinforcement, forms, and earth which will be in contact with fresh 

concrete shall be free from frost at the time of concrete placement. 

E. Do not deposit concrete in water.  Keep excavations free of water by pumping or by other 

approved methods. 

F. Prior to placement of concrete, remove all hardened concrete spillage and foreign 

materials from the space to be occupied by the concrete. 
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3.2 FORMWORK INSTALLATION 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 to support 

vertical, lateral, static, and dynamic loads, and construction loads that might be applied, 

until structure can support such loads. As deemed necessary by the Contractor, the 

contractor shall engage the services of a licensed design professional to oversee the 

design of the formwork system.  

B. Construct formwork so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117. Limit concrete surface 

irregularities, designated by ACI 347 as abrupt or gradual, as follows: 

1. Class A, 1/8 inch for smooth-formed finished surfaces. 

2. Class B, 1/4 inch for rough-formed finished surfaces. 

C. Construct forms tight enough to prevent loss of concrete mortar. 

D. Construct forms for easy removal without hammering or prying against concrete surfaces. 

Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. 

Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 

2. Do not use rust-stained steel form-facing material. 

E. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces. Provide and secure units to support 

screed strips; use strike-off templates or compacting-type screeds. 

F. Provide temporary openings for cleanouts and inspection ports where interior area of 

formwork is inaccessible. Close openings with panels tightly fitted to forms and securely 

braced to prevent loss of concrete mortar. Locate temporary openings in forms at 

inconspicuous locations. 

G. Chamfer exterior corners and edges of permanently exposed concrete. Chamfer shall be 

¾” minimum, unless otherwise noted on the project documents.  

H. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 

bulkheads required in the Work. Determine sizes and locations from trades providing such 

items. 

I. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, 

and other debris just before placing concrete. 

J. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks 

and maintain proper alignment. 
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K. Coat contact surfaces of forms with form-release agent, according to manufacturer's 

written instructions, before placing reinforcement. 

3.3 EMBEDDED ITEM INSTALLATION 

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. Use setting drawings, 

templates, diagrams, instructions, and directions furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of AISC 303. 

3.4 STEEL REINFORCEMENT INSTALLATION 

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 

reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 

reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate and 

support reinforcement with bar supports to maintain minimum concrete cover. Do not 

tack weld crossing reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced 

to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. 

Offset laps of adjoining sheet widths to prevent continuous laps in either direction. Lace 

overlaps with wire. 

F. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair 

coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to fasten 

epoxy-coated steel reinforcement 

3.5 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 

locations identified on the contract drawings and/or on submittal approved by Engineer. 

1. Continue reinforcement across construction joints unless otherwise indicated.  

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 
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3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset 

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

intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 

girders and at the top of footings or floor slabs. 

5. Space vertical joints in walls as indicated on the project documents. Locate joints 

beside piers integral with walls, near corners, and in concealed locations where 

possible. All proposed joint locations shall be submitted to the Engineer for approval 

during the submittal process.  

6. Use a bonding agent at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces. 

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning 

concrete into areas as indicated. Construct contraction joints for a depth equal to at least 

one-fourth of concrete thickness as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing 

each edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after 

applying surface finishes. Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades. Cut 1/8-inch-joints into concrete when cutting 

action does not tear, abrade, or otherwise damage surface and before concrete 

develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: 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. 

2. Terminate full-width joint-filler strips not less than 1/2 inches more than 1 inches 

below finished concrete surface where joint sealants. 

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: 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. 

3.6 CONCRETE PLACEMENT 

A. Comply with ACI 301 for placing concrete. 
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B. Before test sampling and placing concrete, water may be added at Project site, subject to 

limitations of ACI 301. 

C. Consolidate concrete with mechanical vibrating equipment according to ACI 301. 

3.7 APPLICATION OF CLSM 

A. Examine conditions of substrates and other conditions under which work is to be 

performed and notify the Engineer in writing, of circumstances detrimental to the proper 

completion of the work.  Do not proceed until unsatisfactory conditions are corrected. 

B. Keep excavations free of water.  Do not deposit CLSM in water. 

C. Hardened CLSM, forms, and earth which will be in contact with fresh CLSM shall be free 

from frost at the time of CLSM placement. 

D. Prior to placement of CLSM, remove all foreign materials from the space to be occupied 

by the CLSM. 

3.8 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie 

holes and defects repaired and patched. Remove fins and other projections exceeding 1/2 

inch. 

1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 

arranged in an orderly and symmetrical manner with a minimum of seams. Repair and 

patch tie holes and defective areas. Remove fins and other projections exceeding 1/8 inch. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish. 

C. Rubbed Finish: Apply the following rubbed finish, defined in ACI 301, to smooth-formed-

finished as-cast concrete where indicated: 

1. Smooth-rubbed finish. 

2. Cork-floated finish. 

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed 

surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching 

adjacent formed surfaces. Continue final surface treatment of formed surfaces uniformly 

across adjacent unformed surfaces unless otherwise indicated. 
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3.9 FINISHING UNFORMED SURFACES 

A. General: Comply with ACI 302.1R for screening, re-straightening, and finishing operations 

for concrete surfaces. Do not wet concrete surfaces. 

B. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie 

holes and defects repaired and patched. Remove fins and other projections that exceed 

specified limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

C. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 

arranged in an orderly and symmetrical manner with a minimum of seams. Repair and 

patch tie holes and defects. Remove fins and other projections that exceed specified limits 

on formed-surface irregularities. 

1. 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. 

D. Rubbed Finish: Apply the following to smooth-formed-finished as-cast concrete where 

indicated: 

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete 

surfaces and rub with carborundum brick or another abrasive until producing a 

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

rubbing process. 

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick 

paint to coat surfaces and fill small holes. Mix 1-part portland cement to 1-1/2 parts 

fine sand with a 1:1 mixture of bonding admixture and water. Add white portland 

cement in amounts determined by trial patches, so color of dry grout matches 

adjacent surfaces. 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. 

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix 1-part portland 

cement and 1-part fine sand with a 1:1 mixture of bonding agent and water. Add 

white portland cement in amounts determined by trial patches, so color of dry grout 

matches adjacent surfaces. Compress grout into voids by grinding surface. In a 

swirling motion, finish surface with a cork float. 

E. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed 

surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching 

adjacent formed surfaces. Continue final surface treatment of formed surfaces uniformly 

across adjacent unformed surfaces unless otherwise indicated. 
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3.10 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Floated Finish: Slabs and fill over which waterproofing, roofing, vapor barrier, insulation, 

terrazzo, or resin bound flooring is required. 

C. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by 

hand or power-driven trowel. Continue troweling passes and restraighten until surface is 

free of trowel marks and uniform in texture and appearance. 

D. Broom Finish 

3.11 MISCELLANEOUS CONCRETE ITEM INSTALLATION 

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is 

in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend 

with in-place construction. 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. 

3.12 CONCRETE PROTECTING AND CURING 

A. Hot Weather Concreting:  Comply with ACI 305R whenever the atmospheric temperature 

or the form surface temperature is at or above 90 degrees F., or climatic conditions of wind 

and/or low humidity will cause premature drying of the concrete. 

B. Curing Temperature:  Maintain the temperature of the concrete at 50 degrees F. or above 

during the curing period.  Keep the concrete temperature as uniform as possible and 

protect from rapid atmospheric temperature changes.  Avoid temperature changes in 

concrete which exceeds 5 degrees F. in any one hour and 50 degrees F. in any 24-hour 

period. 

C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy 

conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 

operations. Apply according to manufacturer's written instructions after placing, 

screeding, and bull floating or darbying concrete, but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from 

concrete surface. 
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E. Curing Methods: Cure formed and unformed concrete for at least seven days by one or a 

combination of the following methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with 

the following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 

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. Cure for not less 

than seven days. Immediately repair any holes or tears during curing period, using 

cover material and waterproof tape. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 

according to manufacturer's written instructions. Recoat areas subjected to heavy 

rainfall within three hours after initial application. Maintain continuity of coating and 

repair damage during curing period. 

3.13 JOINT PREPARATION 

A. Clean joint surfaces immediately before installation of sealant and other materials 

specified in this Section. 

1. Remove all loose materials, dirt, dust, rust, oils and other foreign matter that will 

impair the performance of materials installed under this Section.  When necessary or 

when directed, wire brush, grind, or acid etch to thoroughly clean joint surfaces. 

B. Joint Filler Installation 

1. Set joint fillers at proper depth and position as required for installation of bond 

breakers, backer rods and sealants.  Do not leave voids or gaps between the ends of 

joint filler units. 

a. Smooth Edged Joints: For joints between two concrete slabs or where new 

concrete abuts smooth edged materials use either filler as specified. 

b. Irregular Edged Joints: For joints where new concrete abuts granite curbs or 

other irregular edges use closed cell polyurethane joint filler. 

C. Backer Rod and Bond Breaker Tape Installation 

1. Install bond breaker tape in relaxed condition as it comes off the roll. Do not stretch 

the tape.  Lap individual lengths. 

2. Provide backer rod of sufficient size to fill the joint width at all points in a compressed 

state.  Compress backer rod at the widest part of the joint by a minimum of 25 

percent. Do not cut or puncture the surface skin of the rod. 
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D. Sealant installation 

1. Except as shown or specified otherwise, install sealants in accordance with the 

manufacturer’s printed instructions. 

2. Prime joint surfaces which are to receive Type 1A Sealant.  Do not allow the primer to 

spill or migrate onto adjoining surfaces. 

3. Apply sealant with ratchet hand gun or other approved mechanical gun. Where gun 

application is impractical, apply sealant by knife or by pouring as applicable. 

4. Finishing:  Tool all vertical, non-sag sealants so as to compress the sealant and 

eliminate air voids.  Provide a neat smoothly finished joint with a slightly concave 

surface unless otherwise indicated or recommended by the manufacturer. 

a. Use tool wetting agents as recommended by the sealant manufacturer. 

E. Cleaning 

1. Immediately remove misapplied sealant and drippings from metal surfaces with 

solvents and wiping cloths.  On other materials, remove misapplied sealant and 

droppings by methods and materials recommended in writing by the manufacturer 

of the sealant material. 

2. After sealants are applied and before skin begins to form on sealant, remove all 

masking and other protection and clean up any remaining defacement caused by the 

Work. 

3.14 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by the Engineer. 

Remove and replace concrete that cannot be repaired and patched to the Engineer'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. 16ieve, 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 any dimension to solid concrete. Limit cut depth to 3/4 inch. Make 

edges of cuts perpendicular to concrete surface. Clean, dampen with water, and 

brush-coat holes and voids with bonding agent. Fill and compact with patching 

mortar before bonding agent has dried. Fill form-tie voids with patching mortar or 

cone plugs secured in place with bonding agent. 
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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. Patch a test area at inconspicuous locations to verify mixture and color match 

before proceeding with patching. Compact mortar in place and strike off slightly 

higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 

structural performance as determined by the Engineer. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish 

and verify surface tolerances specified for each surface. Correct low and high areas. Test 

surfaces sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, 

honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch or that penetrate 

to reinforcement or completely through unreinforced sections regardless of width, 

and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar. Finish 

repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 

underlayment. Prepare, mix, and apply repair underlayment and primer according to 

manufacturer's written instructions to produce a smooth, uniform, plane, and level 

surface. Feather edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out 

low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent 

floor elevations. Prepare, mix, and apply repair topping and primer according to 

manufacturer's written instructions to produce a smooth, uniform, plane, and level 

surface. 

6. Repair defective areas, except random cracks and single holes 1 inch or less in 

diameter, by cutting out and replacing with fresh concrete. Remove defective areas 

with clean, square cuts and expose steel reinforcement with at least a 3/4-

inchlearance all around. Dampen concrete surfaces in contact with patching concrete 

and apply bonding agent. Mix patching concrete of same materials and mixture as 

original concrete, except without coarse aggregate. Place, compact, and finish to 

blend with adjacent finished concrete. Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. 

Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 

loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place 

patching mortar before bonding agent has dried. Compact patching mortar and finish 

to match adjacent concrete. Keep patched area continuously moist for at least 72 

hours. 
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E. Perform structural repairs of concrete, subject to the Engineer’s approval, using epoxy 

adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to the 

Engineer’s approval. 

3.15 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 

inspections. 

B. Inspections: 

1. Steel reinforcement placement in accordance with ACI 318 Sections 3.5 and 7.1-7.7. 

2. Verification of use of required design mixture. 

3. Concrete placement, including conveying and depositing in accordance with ACI 318 

Sections 5.9 and 5.10 

4. Curing procedures and maintenance of curing temperature. 

5. Verification of concrete strength before removal of shores and forms in accordance 

with ASTM C39. 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 

ASTM C 172 shall be performed according to 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. 

2. Slump: ASTM C 143; 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. Perform 

additional tests when concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for 

each composite sample, but not less than one test for each day's pour of each 

concrete mixture. 

4. Concrete Temperature: ASTM C 1064; 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. 

5. Compression Test Specimens: ASTM C 31. 

a. Cast and laboratory cure cylinder specimens for each composite sample. 
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6. Compressive-Strength Tests: ASTM C 39; at a minimum test one set of two 

laboratory-cured specimens at 7 days and one set of two specimens at 28 days. 

 

a. Test one set of two field-cured specimens at 7 days and one set of two 

specimens at 28 days. 

b. 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. 

7. 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. 

8. Test results shall be reported in writing to Owner and Engineer, concrete 

manufacturer, and Contractor within 48 hours of testing. Reports of compressive-

strength tests shall contain Project identification name and number, date of concrete 

placement, name of concrete testing and inspecting agency, location of concrete 

batch in Work, design compressive strength at 28 days, concrete mixture proportions 

and materials, compressive breaking strength, and type of break for both 7- and 28-

day tests. 

9. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 

may be permitted by Engineer but will not be used as sole basis for approval or 

rejection of concrete. 

 

10. Additional Tests: 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 the Engineer. The 

cost for the additional testing shall be borne by the Contractor. Testing and 

inspecting agency may conduct tests to determine adequacy of concrete by cored 

cylinders complying with ASTM C 42 or by other methods as directed by the Engineer. 

11. Additional testing and inspecting, at Contractor's expense, will be performed to 

determine compliance of replaced or additional work with specified requirements. 

12. Correct deficiencies in the Work that test reports and inspections indicate do not 

comply with the Contract Documents. 

 

END OF SECTION 033000 


