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SECTION 033000 - CAST-IN-PLACE 

CONCRETE PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 

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

Conditions, apply to this Section. 

 

1.2 SUMMARY 

 

A. This Section specifies cast-in place concrete, including form work, reinforcement, 

concrete materials, mix design, placement procedures, and finishes. 

 

1.3 DEFINITIONS 

 

A. Cementitious Materials: Portland cement alone or in combination with one or more of 

blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace 

slag, and silica fume. 

 

1.4 SUBMITTALS 

 

A. Product Data: For each type of manufactured material and product indicated. 

 

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. Indicate amounts of mix water to be withheld for later addition at Project site. 

 

C. Material Certificates: Signed by manufacturers certifying that each of the following items 

complies with requirements: 

 

1. Cementitious materials and aggregates 

2. Form materials and form-release agents 

3. Steel reinforcement and reinforcement accessories 

4. Admixtures 

5. Curing materials 

6. Adhesives. 

7. Epoxy joint filler 

8. Joint-filler strips 

 

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. 
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B. Testing Agency Qualifications: Materials testing will be performed by a qualified testing 

laboratory secured by the Owner. 

 

1. 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. 

 

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. ACI Publications: Comply with the following, unless more stringent provisions are 

indicated: 

 

1. ACI 301, "Specification for Structural Concrete." 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

 

1.6 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver, store, and handle steel reinforcement to prevent bending and damage. 

 

1.7 FORM-FACING MATERIALS 

 

A. Smooth-Formed Finished Concrete: Form-facing panels that will 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. 

 

B. 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. 

 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, of size and at locations called for on 

plans. 

 

D. Form-Release Agent: Commercially formulated form-release agent that will not bond 

with, stain, or adversely affect concrete surfaces and will not impair subsequent 

treatments of concrete surfaces. 

 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

 

E. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 

plastic form ties designed to resist lateral pressure of fresh concrete on forms and to 

prevent spalling of concrete on removal. 

 

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of 

the exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes not larger than 1 inch in 

diameter in concrete surface. 
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SECTION 033000 - CAST-IN-PLACE 
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1.1 RELATED DOCUMENTS 

 

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

Conditions, apply to this Section. 
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similar in material, design, and extent to that indicated for this Project and whose work has 
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B. Testing Agency Qualifications: Materials testing will be performed by a qualified testing 

laboratory secured by the Owner. 

 

1. 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. 

 

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. ACI Publications: Comply with the following, unless more stringent provisions are 

indicated: 

 

1. ACI 301, "Specification for Structural Concrete." 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

 

1.6 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver, store, and handle steel reinforcement to prevent bending and damage. 

 

1.7 FORM-FACING MATERIALS 

 

A. Smooth-Formed Finished Concrete: Form-facing panels that will 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. 

 

B. 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. 

 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, of size and at locations called for on 

plans. 

 

D. Form-Release Agent: Commercially formulated form-release agent that will not bond 

with, stain, or adversely affect concrete surfaces and will not impair subsequent 

treatments of concrete surfaces. 

 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

 

E. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 

plastic form ties designed to resist lateral pressure of fresh concrete on forms and to 

prevent spalling of concrete on removal. 

 

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of 

the exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes not larger than 1 inch in 

diameter in concrete surface. 
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1.8 STEEL REINFORCEMENT 

 

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

 

1.9 REINFORCEMENT ACCESSORIES 

 

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

fastening reinforcing bars and welded wire fabric in place. Manufacture bar supports 

according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast 

concrete or fiber-reinforced concrete 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 or CRSI Class 2 stainless-steel bar 

supports. 

 

B. Joint Dowel Bars: Plain-steel bars, ASTM A 615, Grade 60. Cut bars true to length with 

ends square and free of burrs. 

 

1.10 CONCRETE MATERIALS 

 

A. Portland Cement: ASTM C 150, Type I/II. 

 

B. Normal-Weight Aggregate: ASTM C 33, uniformly graded, and as follows: 

 

1. Class: Severe weathering region, but not less than 3S. 

 

2. Nominal Maximum Aggregate Size: 1-1/2 inches. 

 

3. Combined Aggregate Gradation: Well graded from coarsest to finest with not 

more than 18 percent and not less than 8 percent retained on an individual sieve, 

except that less than 8 percent may be retained on coarsest sieve and on No. 50 

sieve, and less than 8 percent may be retained on sieves finer than No. 50. 

 

C. Water: Potable and complying with ASTM C 94. 

 

1.11 ADMIXTURES 

 

A. General: Admixtures certified by manufacturer to contain not more than 0.1 percent water- 

soluble chloride ions by mass of cementitious material and to be compatible with other 

admixtures and cementitious materials. Do not use admixtures containing calcium 

chloride. 

 

B. Air-Entraining Admixture: ASTM C 260. 

 

C. Water-Reducing Admixture: ASTM C 494, Type A. 
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D. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 

 

E. Water-Reducing and Accelerating Admixture: ASTM C 494, Type E. 

 

F. Water-Reducing and Retarding Admixture: ASTM C 494, Type D. 

 

1.12 CURING MATERIALS 

 

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

 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene 

sheet. 

 

C. Water: Potable. 

 

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

B. 

 

1.13 RELATED MATERIALS 

 

A. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber. 

 

1.14 CONCRETE MIXES 

 

A. Prepare design mixes for each type and strength of concrete determined by either 

laboratory trial mix or field test data bases, as follows: 

 

1. Proportion normal-weight concrete according to ACI 211.1 and ACI 301. 

 

B. Use a qualified independent testing agency for preparing and reporting proposed mix 

designs for the laboratory trial mix basis. 

 

C. Footings and Foundation Walls: Proportion normal-weight concrete mix as follows: 

 

1. Compressive Strength (28 Days): 3000 psi. 

2. Minimum 5 sacks of cement per C.Y.; max 20% fly-ash. 

3. Maximum Slump: 4 inches. 

 

D. Slab-on-Grade: Proportion normal-weight concrete mix as follows: 

 

1. Compressive Strength (28 Days): 3000 psi. 

2. Minimum 5 sacks per C.Y.; maximum 20% fly-ash. 

3. Maximum Slump: 4 inches. 

 

E. Maximum Water-Cementitious Materials Ratio: 0.40 for corrosion protection of steel 

reinforcement in concrete exposed to chlorides from salt, saltwater, brackish water, 

seawater, or spray from these sources. 
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F. Air Content: Add air-entraining admixture at manufacturer's prescribed rate to result in 

concrete at point of placement having an air content of 2 to 4 percent, unless otherwise 

indicated. 

 

G. Do not air entrain concrete to trowel-finished interior floors and suspended slabs. Do not 

allow entrapped air content to exceed 3 percent. 

 

H. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight 

of cement. 

 

I. Admixtures: Use admixtures according to manufacturer's written instructions. 

 

1. Use water-reducing admixture or high-range water-reducing admixture 

(superplasticizer) 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 and parking structure slabs, concrete required to be watertight, and 

concrete with a water-cementitious materials ratio below 0.50. 

 

1.15 FABRICATING REINFORCEMENT 

 

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

 

1.16 CONCRETE MIXING 

 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 

94, and furnish batch ticket information. 

 

PART 2 - EXECUTION 

 

2.1 FORMWORK 

 

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

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

until concrete structure can support such loads. 

 

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

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

 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual. 

 

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

 

E. Fabricate 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. Kerf 

wood inserts for forming keyways, reglets, recesses, and the like, for easy removal. 
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1. Do not use rust-stained steel form-facing material. 

 

F. 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. 

 

G. Provide temporary openings for clean-outs 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. 

 

H. Chamfer exterior corners and edges of concrete where called for on plans. 

 

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

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

items. 

 

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

dirt, and other debris just before placing concrete. 

 

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

and maintain proper alignment. 

 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's 

written instructions, before placing reinforcement. 

 

2.2 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. Use Setting Drawings, 

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

 

1. Install anchor bolts, accurately located, to elevations required. 

 

2.3 REMOVING AND REUSING FORMS 

 

A. General: 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 (10 deg C) for 24 hours after placing concrete provided concrete is 

hard enough to not be damaged by form-removal operations and provided curing and 

protection operations are maintained. 

 

B. Leave form work, for beam soffits, joists, slabs, and other structural elements, that 

supports weight of concrete in place until concrete has achieved the following: 

 

1. At least 70 percent of 28-day design compressive strength. 
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2. Determine compressive strength of in-place concrete by testing representative 

field- or laboratory-cured test specimens according to ACI 301. 

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

 

C. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, 

or otherwise damaged form-facing material will not be acceptable for exposed surfaces. 

Apply new form-release agent. 

 

D. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. 

Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete 

surfaces unless approved by Engineer. 

 

2.4 STEEL REINFORCEMENT 

 

A. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

 

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

 

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. 

 

2.5 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 indicated or as approved by Engineer. 

 

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 

construction joints, unless otherwise indicated. Do not continue reinforcement 

through sides of strip placements of floors and slabs. 

2. 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. 

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

beams, and girders and at the top of footings or floor slabs. 

4. Space vertical joints in walls as indicated. Locate joints beside piers integral with 

walls, near corners, and in concealed locations where possible. 

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

or partially hardened concrete surfaces. 
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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. Sawed Joints: Form contraction joints with power saws equipped with 

shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into 

concrete when cutting action will 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. 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 Division 7 

Section "Joint Sealants," are indicated. 

2. Install joint-filler strips in lengths as long as practicable. Where more than one 

length is required, lace or clip sections together. 

 

E. Dowel Joints: Install dowel sleeves and dowels or dowel bar and support assemblies at 

joints where indicated. 

 

1. Use dowel sleeves or lubricate or asphalt-coat one-half of dowel length to prevent 

concrete bonding to one side of joint. 

 

2.6 CONCRETE PLACEMENT 

 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections have been performed. 

 

B. Do not add water to concrete during delivery, at Project site, or during placement, unless 

approved by Engineer. 

 

C. Before placing concrete, water may be added at Project site, subject to limitations of ACI 
301. 

 

1. Do not add water to concrete after adding high-range water-reducing admixtures 

to mix. 

 

D. Deposit concrete continuously or in layers of such thickness that no new concrete will be 

placed on concrete that has hardened enough to cause seams or planes of weakness. If a 

section cannot be placed continuously, provide construction joints as specified. Deposit 

concrete to avoid segregation. 

 

E. Deposit concrete in forms in horizontal layers no deeper than 24 inches and in a manner 

to avoid inclined construction joints. Place each layer while preceding layer is still 

plastic, to avoid cold joints. 
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1. Consolidate placed concrete with mechanical vibrating equipment. Use equipment 

and procedures for consolidating concrete recommended by ACI 309R. 

2. Do not use vibrators to transport concrete inside forms. Insert and withdraw 

vibrators vertically at uniformly spaced locations no farther than the visible 

effectiveness of the vibrator. Place vibrators to rapidly penetrate placed layer and 

at least 6 inches into preceding layer. Do not insert vibrators into lower layers of 

concrete that have begun to lose plasticity. At each insertion, limit duration of 

vibration to time necessary to consolidate concrete and complete embedment of 

reinforcement and other embedded items without causing mix 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. Consolidate concrete during placement operations so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open- 

textured surface plane, free of humps or hollows, before excess moisture or bleed 

water appears on the surface. Do not further disturb slab surfaces before starting 

finishing operations. 

 

G. 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 air temperature has fallen to or is expected to fall below 40 deg F, 

uniformly heat water and aggregates before mixing to obtain a concrete mixture 

temperature of not less than 50 deg F and not more than 80 deg F at point of 

placement. 

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

concrete on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 

or chemical accelerators, unless otherwise specified and approved in mix designs. 

 

H. Hot-Weather Placement: Place concrete according to recommendations in ACI 305R and 

as follows, when hot-weather conditions exist: 

 

1. Cool ingredients before mixing to 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. Cover steel reinforcement with water-soaked burlap so steel temperature will not 

exceed ambient air temperature immediately before embedding in concrete. 

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

Keep subgrade moisture uniform without standing water, soft spots, or dry areas. 
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2.7 FINISHING FORMED SURFACES 

 

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

holes and defective areas repaired and patched. Remove fins and other projections 

exceeding ACI 347R limits for class of surface specified. 

 

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 

in height. 

 

1. Apply to concrete surfaces exposed to public view or to be covered with a coating 

or covering material applied directly to concrete, such as waterproofing, damp 

proofing, veneer plaster, or painting. 

 

C. Rubbed Finish: Apply the following to smooth-formed finished concrete: 

 

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

thick paint to coat surfaces and fill small holes. Mix one part portland cement to 

one and one-half 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 will match 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. 

 

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. 

 

2.8 FINISHING FLOORS AND SLABS 

 

A. General: Comply with recommendations in ACI 302.1R for screeding, re-straightening, 
and finishing operations for concrete surfaces. Do not wet concrete surfaces. 

 

B. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is 

small or inaccessible to power driven floats. Restraighten, cut down high spots, and fill 

low spots. Repeat float passes and re-straightening until surface is left with a uniform, 

smooth, granular texture. 

 

1. Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and 

to floor and slab surfaces to be covered with fluid-applied or sheet waterproofing, 

built-up or membrane roofing, or sand-bed terrazzo. 

 

C. Trowel Finish: After applying float finish, apply first trowel finish and consolidate 
concrete by hand or power-driven trowel. Continue troweling passes and restraighten 
until surface 
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is free of trowel marks and uniform in texture and appearance. Grind smooth any surface 

defects that would telegraph through applied coatings or floor coverings. 

 

1. Apply a trowel finish to surfaces indicated and to floor and slab surfaces exposed 

to view. 

2. Finish and measure surface so gap at any point between concrete surface and an 

unleveled freestanding 10-foot-long straightedge, resting on two high spots and 

placed anywhere on the surface, does not exceed 1/8 inch. 

 

D. Trowel and Fine-Broom Finish: Apply a partial trowel finish, stopping after second 

troweling, to surfaces indicated. Immediately after second troweling, and when concrete 

is still plastic, slightly scarify surface with a fine broom. 

 

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

elsewhere as indicated. 

 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming 

with fiber-bristle broom perpendicular to main traffic route. Coordinate required 

final finish with Engineer before application. 

 

2.9 MISCELLANEOUS CONCRETE ITEMS 

 

A. Filling In: Fill in holes and openings left in concrete structures, unless otherwise 

indicated, after work of other trades is in place. Mix, place, and cure concrete, as 

specified, to blend with in-place construction. Provide other miscellaneous concrete 

filling indicated or required to complete 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. 

 

2.10 CONCRETE PROTECTION AND CURING 

 

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

temperatures. Comply with ACI 306.1 for cold-weather protection and with 

recommendations in ACI 305R for hot-weather protection during curing. 

 

B. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed 

surfaces, including floors and slabs, concrete floor toppings, and other surfaces, 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 
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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. 

 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces 

to receive floor coverings 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces 

to receive penetrating liquid floor treatments 

c. Cure concrete surfaces to receive floor coverings with either a moisture- 

retaining cover or a curing compound that the manufacturer recommends 

for use with floor coverings 

 

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. 

 

2.11 JOINT FILLING 

 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

 

1. 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 joint clean and dry. 

 

2.12 CONCRETE SURFACE REPAIRS 

 

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

Remove and replace concrete that cannot be repaired and patched to Engineer’s approval. 

 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to 

two and one-half 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 in solid concrete but not less than 1 inch in 

depth. Make edges of cuts perpendicular to concrete surface. Clean, dampen with 
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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. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 

standard portland cement so that, when dry, patching mortar will match 

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 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 0.10 inch 

wide 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 3/4 inch 

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

and apply bonding agent. Mix patching concrete of same materials and mix 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. 

 

E. Perform structural repairs of concrete, subject to Engineers approval, using epoxy 

adhesive and patching mortar. 
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F. Repair materials and installation not specified above may be used, subject to Engineer’s 

approval. 

 

2.13 FIELD QUALITY CONTROL 

 

A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency 

to sample materials, perform tests, and submit test reports during concrete placement. 

Sampling and testing for quality control may include those specified in this Article. 

 

B. Testing Services: 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 (three cylinders) for each day's 

pour of each concrete mix 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 will provide fewer than five compressive- 

strength tests for each concrete mix, 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 mix. Perform 

additional tests when concrete consistency appears to change. 

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

C 173, volumetric method, for structural lightweight concrete; one test for each 

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

mix. 

4. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 

40 deg F and below and when 80 deg F and above, and one test for each 

composite sample. 

5. Compression Test Specimens: ASTM C 31/C 31M; cast and field cure one set of 

four standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests: ASTM C 39; test one field-cured specimen at 7 

days and two at 28 days. 

 

a. Should either specimen fail to meet the required strength of concrete 

when tested, the fourth specimen shall be tested to verify the failed test. 

 

C. Strength of each concrete mix 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. 

 

D. Test results shall be reported in writing to Project Manager 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 
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batch in Work, design compressive strength at 28 days, concrete mix proportions and 

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

 

E. 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 Engineer. 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 Engineer. 

 

PART 3 - MEASUREMENT AND PAYMENT 

 

3.1  No separate payment shall be allocated for cast-in-place concrete. Payment for concrete shall be 

included in the prices bid for items of which this work is a component part in accordance with these 

specifications. 

 

END OF SECTION 033000 
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SECTION 312000 - 

EARTHWORK PART 1 - 

GENERAL 

1.1 RELATED DOCUMENTS 

 

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

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

 

1.2 SUMMARY 

 

A. This Section includes the following: 

 

1. Preparing subgrades for pavements. 

2. Excavating and backfilling trenches for buried utilities. 

 

B. Related Sections include the following: 

 

1. Division 3 Section “Cast-in-Place Concrete”. 

 

1.3 DEFINITIONS 

 

A. Backfill: Soil materials used to fill an excavation. 

 

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including 

haunches to support sides of pipe. 

2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

 

B. Bedding Course: Layer placed over the excavated subgrade in a trench before laying pipe. 

 

C. Borrow: Satisfactory soil imported from off-site for use as fill or backfill. 

 

D. Excavation: Removal of material encountered above subgrade elevations. 

 

1. Additional Excavation: Excavation below subgrade elevations as directed by 

Engineer. Additional excavation and replacement material will be paid for 

according to Contract provisions for changes in the Work. 

2. Bulk Excavation: Excavations more than 10 feet in width and pits more than 30 

feet in either length or width. 

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond 

indicated dimensions without direction by Engineer. Unauthorized excavation, as 

well as remedial work directed by Engineer, shall be without additional 

compensation. 

 

E. Fill: Soil materials used to raise existing grades. 
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F. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 

mechanical and electrical appurtenances, or other man-made stationary features 

constructed above or below the ground surface. 

 

G. Subgrade: Surface or elevation remaining after completing excavation, or top surface of a 

fill or backfill immediately below subbase, drainage fill, or topsoil materials. 

 

H. Utilities include underground pipes, conduits or services. 

 

1.4 QUALITY ASSURANCE 

 

A. Geotechnical Testing Agency Qualifications: A testing agency qualified according to 

ASTM E 329 to conduct soil materials testing may be secured by the Owner. 

 

1.5 PROJECT CONDITIONS 

 

A. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others 

unless permitted in writing by Engineer and then only after arranging to provide temporary 

utility services according to requirements indicated: 

 

1. Notify Engineer not less than two days in advance of proposed utility interruptions. 

2. Do not proceed with utility interruptions without Engineer’s written permission. 

3. Contact utility-locator service for area where Project is located before excavating. 

 

B. Demolish and completely remove from site existing underground utilities indicated to be 

removed. Coordinate with utility companies to shut off services if lines are active. 

 

PART 2 - PRODUCTS 

 

2.1 SOIL MATERIALS 

 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 

available from excavations. 

 

B. Satisfactory Soils: ASTM D 2487 soil classification groups GW, GP, GM, SW, SP, and 

SM, or a combination of these group symbols; free of rock or gravel larger than 3 inches 

in any dimension, debris, waste, frozen materials, vegetation, and other deleterious 

matter. 

 

C. Unsatisfactory Soils: ASTM D 2487 soil classification groups GC, SC, ML, MH, CL, 

CH, OL, OH, and PT, or a combination of these group symbols. 

 

1. Unsatisfactory soils also include satisfactory soils not maintained within 4 

percent of optimum moisture content at time of compaction. 

 

D. Backfill and Fill: Satisfactory soil materials. 

 

E. Bedding: Naturally occurring sand or bank sand having a PI less than 15. 
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F. Base Material: The material shall be crushed limestone and shall consist of durable 

particles of stone mixed with approved binding material. The material shall conform to 

TxDOT Specifications, Item 247 “Flexible Base”, Type A, Grade 1. 

 

PART 3 - EXECUTION 

 

3.1 PREPARATION 

 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 

caused by settlement, lateral movement, undermining, washout, and other hazards created 

by earthwork operations. 

 

B. Provide erosion-control measures to prevent erosion or displacement of soils and 

discharge of soil-bearing water runoff or airborne dust to adjacent properties and 

walkways. 

 

3.2 DEWATERING 

 

A. Prevent surface water and ground water from entering excavations, from ponding on 

prepared subgrades, and from flooding work area. 

 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 

accumulation. 

 

1. Reroute surface water runoff away from excavated areas. Do not allow water to 

accumulate in excavations. Do not use excavated trenches as temporary drainage 

ditches. 

2. Install a dewatering system to keep subgrades dry and convey ground water away 
from excavations. Maintain until dewatering is no longer required. 

 

3.3 EXPLOSIVES 

 

A. Explosives: Do not use explosives. 

 

3.4 EXCAVATION, GENERAL 

 

A. Unclassified Excavation: Excavation to subgrade elevations regardless of the character of 

surface and subsurface conditions encountered, including rock, soil materials, and 

obstructions. 

 

1. If excavated materials intended for fill and backfill include unsatisfactory soil 

materials and rock, replace with satisfactory soil materials. 

 

B. Classified Excavation: Excavation to subgrade elevations classified as earth. 

 

1. Earth excavation includes excavating pavements and obstructions visible on 
surface; underground structures, utilities, and other items indicated to be removed; 
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together with soil, boulders, and other materials not classified as rock or 

unauthorized excavation. 

 

3.5 EXCAVATION FOR UTILITY TRENCHES 

 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

 

B. Excavate trenches to uniform widths to provide a working clearance on each side of pipe 

or conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than 

top of pipe or conduit, unless otherwise indicated. 

 

C. Trench Bottoms: Water line Excavations: Excavate and shape trench bottoms to provide 

uniform bearing and support of pipes and conduit. Shape subgrade to provide continuous 

support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. 

Remove projecting stones and sharp object along trench subgrade. 

 

1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, 

multiple-duct conduit units, hand-excavate trench bottoms and support pipe and 

conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of 

trench to support bottom 90 degrees of pipe circumference. Fill depressions with 

tamped sand backfill. 

 

D. Trench Bottoms- Sanitary Sewer Excavations: Excavate trenches 4 inches deeper than 

bottom of pipe elevation to allow for bedding course. Hand excavate for bell of pipe. 

 

1. Excavate trenches 6 inches deeper than elevation required in rock or other 

unyielding bearing material to allow for bedding course. 

 

3.6 BORE 

 

A. The boring shall be performed mechanically by drilling a 2" pilot hole and back reaming 

or by dry-auger. Jetting will not be permitted. 

 

1. Excavate trenches at locations shown on plans, or otherwise required, to the depth 

and size necessary to accurately place the bore as shown on the drawings. 

2. The pilot hole and back reaming method shall utilize an approximate two (2) inch 

pilot hole bored the entire length of the crossing which shall be checked for line 

and grade on the opposite end of the bore from the work pit. This pilot hole shall 

serve as the centerline of the larger diameter hole to be back reamed. The use of 

water or other fluids in connection with the boring operation will be permitted only 

to the extent to lubricate cuttings. After back reaming, casing shall be placed in 

reamed hole. 

3. The dry auger method may be accomplished either integrally with or separate from 

pushing the casing. Dry augering shall be used separate from casing only when 

ground characteristics permit 
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3.7 STORAGE OF SOIL MATERIALS 

 

A. Stockpile borrow materials and satisfactory excavated soil materials. Stockpile soil 

materials without intermixing. Place, grade, and shape stockpiles to drain surface water. 

Cover to prevent windblown dust. 

 

1. Stockpile soil materials away from edge of excavations. 

 

3.8 BACKFILL 

 

A. Place and compact backfill in excavations promptly, but not before completing the 

following: 

 

1. Surveying locations of underground utilities for record documents. 

 

3.9 UTILITY TRENCH BACKFILL - UNPAVED AREAS 

 

A. Place and compact bedding course on trench bottoms and where indicated. Shape 

bedding course to provide continuous support for bells, joints, and barrels of pipes and for 

joints, fittings, and bodies of conduits. 

 

B. Place and compact initial backfill material, free of particles larger than 1 inch, to a height 

of 12 inches over the utility pipe or conduit. 

 

1. Carefully compact material under pipe haunches and bring backfill evenly up on 

both sides and along the full length of utility piping or conduit to avoid damage 

or displacement of utility system. 

 

C. Fill voids with approved backfill materials while shoring and bracing, and as sheeting is 

removed. 

 

D. Place and compact final backfill of satisfactory soil material to final subgrade. 

 

3.10 UTILITY TRENCH BACKFILL - PAVED AREAS 

 

A. Preparation: Saw cut edges of trench excavation where called for on the plans. Where 

saw cutting is not required, excavate edges of trench to as straight a line as possible. 

Separate removed pavement to preclude mixing with satisfactory backfill material. 

 

B. Place and compact bedding course on trench bottoms and where indicated. Shape 

bedding course to provide continuous support for bells, joints, and barrels of pipes and for 

joints, fittings, and bodies of conduits. 

 

C. Place and compact fill material in layers to required elevations as follows: 

 

1. Under walks and pavements, use satisfactory soil material to 12 inches below the 
finished pavement surface. 
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2. Place and compact 10 inches of crushed limestone base material conforming to 

TxDOT Item 247, Type A, Grade 1. 

3. Finish surface of crushed limestone base flush with the existing pavement 
surface, reparatory to overlay with asphalt. 

 

3.11 MOISTURE CONTROL 

 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer before 

compaction to within 2 percent of optimum moisture content. 

 

1. Do not place backfill or fill material on surfaces that are muddy, frozen, or 

contain frost or ice. 

2. Remove and replace, or scarify and air-dry, otherwise satisfactory soil material 

that exceeds optimum moisture content by 4 percent and is too wet to compact to 

specified dry unit weight. 

 

3.12 COMPACTION OF BACKFILLS AND FILLS 

 

A. Place backfill and fill materials in layers not more than 8 inches in loose depth for 

material compacted by heavy compaction equipment, and not more than 4 inches in loose 

depth for material compacted by hand-operated tampers. 

 

B. Place backfill and fill materials evenly on both sides of utility lines, to required 

elevations, and uniformly along the full length of each line. 

 

C. Compact soil to not less than the following percentages of maximum dry unit weight 

according to ASTM D 698: 

 

1. In trench lines not in paved areas, each layer of backfill or fill material at 85 percent. 

2. Under paved areas, each layer of backfill around pipe and to 12 inches over pipe 

to 85 percent, each layer above 12 inches over pipe to 90 percent and road base 

material to 95 percent. 

 

3.13 GRADING 

 

A. General: Uniformly grade areas to a smooth surface, free from irregular surface changes. 

Comply with compaction requirements and grade to cross sections, lines, and elevations 

indicated. 

 

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required 

surface tolerances. 

 

B. Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades 

to required elevations within the following tolerances: 

 

1. Lawn or Unpaved Areas: Plus or minus 1 inch. 

2. Pavements: Plus or minus 1/2 inch. 
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3.14 FIELD QUALITY CONTROL 

 

A. Testing Agency: Owner may engage a qualified independent geotechnical engineering 

testing agency to perform field quality-control testing. 

 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer when 

required by Engineer. 

 

C. When requested by Engineer, testing agency will test compaction of soils in place 

according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as 

applicable.  Tests will be performed at the following locations and frequencies: 

 

1. Trench Backfill: At each compacted initial and final backfill layer, at least one 

test for each 150 feet or less of trench length, but no fewer than two tests. 

 

D. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 

compaction specified, scarify and moisten or aerate, or remove and replace soil to depth 

required; recompact and retest until specified compaction is obtained. 

 

3.15 PROTECTION 

 

A. Protecting Graded Areas: Protect newly graded areas from traffic and erosion. Keep free 

of trash and debris. 

 

B. Repair and reestablish grades to specified tolerances where completed or partially 

completed surfaces become eroded, rutted, settled, or where they lose compaction due to 

subsequent construction operations or weather conditions. 

 

1. Scarify or remove and replace soil material to depth as directed by Engineer; 

reshape and recompact. 

 

C. Where settling occurs before Project correction period elapses, remove finished 

surfacing, backfill with additional soil material, compact, and reconstruct surfacing. 

 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent 

work, and eliminate evidence of restoration to the greatest extent possible. 

 

3.16 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

 

A. Disposal: Transport surplus satisfactory soil to designated storage areas on Owner's 

property. Stockpile or spread soil as directed by Engineer. 

 

1. Remove waste material, including unsatisfactory soil, trash, and debris, and 

legally dispose of it off Owner's property. 

 

END OF SECTION 312000 
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SECTION 321373 - CONCRETE PAVING JOINT SEALANTS 

 

1.1 RELATED DOCUMENTS 

 

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

Conditions and Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. Section Includes: 

 

1. Cold-applied joint sealants. 

2. Joint-sealant backer materials. 

3. Primers. 

 

1.3 PREINSTALLATION MEETINGS 

 

A. Preinstallation Conference: Conduct conference at Project site . 

 

1.4 ACTION SUBMITTALS 

 

A. Product Data: For each type of product. 

 

B. For each kind and color of joint sealant required, provide Samples in 1/2-inch wide joints 

formed between two 6-inch long strips of material matching the appearance of exposed surfaces 

adjacent to joint sealants. 

 

1.5 QUALITY ASSURANCE 

 

A. Installer Qualifications: Utilize installers and supervisors who are experienced. 

 

1.6 FIELD CONDITIONS 

 

A. Do not proceed with installation of joint sealants under the following conditions: 

 

1. When ambient and substrate temperature conditions are outside limits permitted by joint- 

sealant manufacturer. 
2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 
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PART 2 - PRODUCTS 

 

2.1 MATERIALS, GENERAL 

 

A. Compatibility: Provide joint sealants, backing materials, and other related materials that are 

compatible with one another and with joint substrates under conditions of service and 

application. 

 

2.2 COLD-APPLIED JOINT SEALANTS 

 

A. Single-Component, Self-Leveling, Silicone Joint Sealant: ASTM D 5893/D 5893M, Type SL. 

 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

 
a. Crafco Inc.; RoadSaver Silicone SL. 

b. Dow Corning Corporation; 890-SL. 

c. Pecora Corporation; 300 SL. 

 

 

2.3 JOINT-SEALANT BACKER MATERIALS 

 

A. Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, primers, 

and other joint fillers; and approved for applications indicated by joint-sealant manufacturer, 

based on field experience and laboratory testing. 

 

B. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and 

density required to control joint-sealant depth and prevent bottom-side adhesion of sealant. 

 

2.4 PRIMERS 

 

A. Primers: Product recommended by joint-sealant manufacturer where required for adhesion of 

sealant to joint substrates indicated. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 
 

A. Examine joints to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions 

affecting joint- sealant performance. 
 

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

http://www.specagent.com/LookUp/?ulid=5214&mf=04&mf=95&src=wd&mf&src=wd
http://www.specagent.com/LookUp/?uid=123456887146&mf&src=wd
http://www.specagent.com/LookUp/?uid=123456887147&mf&src=wd
http://www.specagent.com/LookUp/?uid=123456887148&mf&src=wd
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3.2 PREPARATION 
 

A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately 

to comply with joint-sealant manufacturer's written instructions. 
 

1. Remove all foreign material from joint substrates that could interfere with 

adhesion of joint sealant, including dust, old joint sealants, oil, grease, 

waterproofing, water repellents, water, surface dirt, and frost. 
 

B. Joint Priming: Prime joint substrates where indicated or where recommended in writing 

by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or 

prior experience. Apply primer to comply with joint-sealant manufacturer's written 

instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or 

migration onto adjoining surfaces. 

 

3.3 INSTALLATION OF JOINT SEALANTS 
 

A. Comply with joint-sealant manufacturer's written installation instructions for products 

and applications indicated unless more stringent requirements apply. 
 

B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 

for use of joint sealants as applicable to materials, applications, and conditions. 
 

C. Install joint-sealant backings to support joint sealants during application and at position 

required to produce cross-sectional shapes and depths of installed sealants relative to 

joint widths that allow optimum sealant movement capability. 
 

1. Do not leave gaps between ends of joint-sealant backings. 
2. Do not stretch, twist, puncture, or tear joint-sealant backings. 

3. Remove absorbent joint-sealant backings that have become wet before sealant 

application and replace them with dry materials. 
 

D. Install joint sealants immediately following backing installation, using proven 

techniques that comply with the following: 
 

1. Place joint sealants so they fully contact joint substrates. 
2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 
 

E. Tooling of Nonsag Joint Sealants: Immediately after joint-sealant application and before 

skinning or curing begins, tool sealants according to the following requirements to form  

smooth, uniform beads of configuration indicated; to eliminate air pockets; and to 

ensure contact and adhesion of sealant with sides of joint: 
 

1. Remove excess joint sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by joint-sealant manufacturer and 

that do not discolor sealants or adjacent surfaces. 
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F. Provide joint configuration to comply with joint-sealant manufacturer's written 

instructions unless otherwise indicated. 

 

3.4 CLEANING AND PROTECTION 
 

A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning 

materials approved in writing by joint-sealant manufacturers. 
 

B. Protect joint sealants, during and after curing period, from contact with contaminating 

substances and from damage resulting from construction operations or other causes so 

sealants are without deterioration or damage at time of Substantial Completion. If, 

despite such protection, damage or deterioration occurs, cut out and remove damaged or 

deteriorated joint sealants immediately and replace with joint sealant so installations in 

repaired areas are indistinguishable from the original work. 

 

3.5 PAVING-JOINT-SEALANT SCHEDULE 
 

A. Joint-Sealant Application: Joints within concrete paving after 14 days of curing. 
 

1. Joint Location: 
 

a. Expansion and isolation joints in concrete paving. 
b. Contraction joints in concrete paving. 

c. Other joints as indicated. 
 

2. Joint Sealant: Single-component, self-leveling, silicone joint sealant. 
3. Joint-Sealant Color: Gray. 

 

B. Joint-Sealant Application: Joints within concrete paving and between concrete and 

asphalt paving after 14 days of curing. 
 

1. Joint Location: 
 

a. Joints between concrete and asphalt paving. 
b. Joints between concrete curbs and asphalt paving. 

c. Other joints as indicated. 
 

2. Joint Sealant: Single-component, self-leveling, silicone joint sealant. 

3. Joint-Sealant Color: Gray. 

 

END OF SECTION 321373 
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SECTION 321713 - PARKING BUMPERS 

PART 1 - GENERAL 

1.1  RELATED DOCUMENTS 

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

Conditions and Division 01 Specification Sections, apply to this Section. 

 

1.2 
  

SUMMARY 

 
A. Section includes wheel stops. 

 

1.3 
  

ACTION SUBMITTALS 

 
A. Product Data: For each type of product. 

 
B. Samples for Verification: For wheel stops, 6 inches long, showing color and cross section; with 

fasteners. 
 

 

PART 2 - PRODUCTS 

 

2.1 PARKING BUMPERS 
 

A. Concrete Wheel Stops: Precast, steel-reinforced, air-entrained concrete, 4000-psi minimum 

compressive strength, 4-1/2 inches high by 9 inches wide by 72 inches long. Provide chamfered 

corners, transverse drainage slots on underside, and a minimum of two factory- formed or -

drilled vertical holes through wheel stop for anchoring to substrate. 
 

1. Surface Appearance: Free of pockets, sand streaks, honeycombs, and other obvious 

defects. Corners shall be uniform, straight, and sharp. 

2. Mounting Hardware: As shown on Plan Detail drawing. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 
 

A. Verify that pavement is in suitable condition to begin installation according to manufacturer's 

written instructions. 
 

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

A. General: Install wheel stops according to manufacturer's written instructions unless otherwise 

indicated. 
 

B. Securely anchor wheel stops to pavement with hardware in each preformed vertical hole in 

wheel stop. Recess head of hardware beneath top of wheel stop. 

 

END OF SECTION 321713 
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SECTION 321723 - PAVEMENT MARKINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

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

Conditions and Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 
 

A. Section includes painted markings applied to concrete pavement. 

 

1.3 MEETINGS 
 

A. Preinstallation Conference: Conduct conference at Project site. If needed, insert list of 

conference participants not mentioned in Section 013100 "Project Management and 

Coordination." 
 

1. Review methods and procedures related to marking pavement including, but not limited 

to, the following: 
 

a. Pavement aging period before application of pavement markings. 

b. Review requirements for protecting pavement markings, including restriction of 

traffic during installation period. 

 

1.4 ACTION SUBMITTALS 
 

A. Product Data: For each type of product. 
 

1. Include technical data and tested physical and performance properties. 

 

1.5 QUALITY ASSURANCE 
 

A. Regulatory Requirements: Comply with materials, workmanship, and other applicable 

requirements of TxDOT for pavement-marking work. 
 

1. Measurement and payment provisions and safety program submittals included in standard 

specifications do not apply to this Section. 
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1.6 FIELD CONDITIONS 
 

A. Environmental Limitations: Proceed with pavement marking only on clean, dry surfaces and at  

a minimum ambient or surface temperature of 40 deg F for alkyd materials, 55 deg F for water- 

based materials, and not exceeding 95 deg F. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 
 

A. Manufacturers: Subject to compliance with requirements. 
 

B. Subject to compliance with requirements, provide product or comparable product by one of the 

following: 
 

1. Benjamin Moore & Co. 

2. Sherwin-Williams Company (The). 
 

 
2.2  PAVEMENT-MARKING PAINT 

 
A. Pavement-Marking Paint: MPI #32, alkyd traffic-marking paint. 

  
1. Color: Blue. 

 
B. Pavement-Marking Paint: Latex, waterborne emulsion, lead and chromate free, ready mixed, 

complying with TxDOT, Type II, with drying time of less than 45 minutes. 

  1. Color: Yellow. 

 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 
 

A. Verify that pavement is dry and in suitable condition to begin pavement marking according to 

manufacturer's written instructions. 
 

B. Proceed with pavement marking only after unsatisfactory conditions have been corrected. 

 

3.2 PAVEMENT MARKING 
 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 

with Architect. 
 

B. Allow paving to age for a minimum of 14 days before starting pavement marking. 

http://www.specagent.com/LookUp/?uid=123456836436&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836458&mf=04&src=wd
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C. Sweep and clean surface to eliminate loose material and dust. 
 

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 

indicated, with uniform, straight edges. Apply at manufacturer's recommended rates to provide  

a minimum wet film thickness of 15 mils. 
 

1. Apply graphic symbols and lettering with paint-resistant, die-cut stencils, firmly secured 

to pavement. Mask an extended area beyond edges of each stencil to prevent paint 

application beyond the stencil. Apply paint so that it cannot run beneath the stencil. 

 

3.3 PROTECTING AND CLEANING 
 

A. Protect pavement markings from damage and wear during remainder of construction period. 
 

B. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 

recommended by manufacturer of affected construction. 

 

END OF SECTION 321723 


