SECTION 32 13 13 - CONCRETE PAVING

PART 1 - GENERAL
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SUMMARY

A.  Section Includes Concrete Paving, including the following:
Driveways.

Roadways.

Parking lots.

Curbs and gutters.

Walks.
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B. Related Requirements:
1. Section 31 20 00 Earth Moving for subbase preparation.
2. Section 03 30 53 Miscellaneous Cast-in-Place Concrete for general building applica-
tions of concrete.

DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of
blended hydraulic cement, fly ash, slag cement, and other pozzolans.

B. W/C Ratio: The ratio by weight of water to cementitious materials.
ACTION SUBMITTALS

A.  Product Data: For each type of product. Includes concrete, joint filler, curing compound and
detectable warning devices.

B.  Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments.

INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified installer of stamped or embedded detectable warnings.
QUALITY ASSURANCE

A.  Stamped Detectable Warning Installer Qualifications: An employer of workers trained and
approved by manufacturer of stamped concrete paving systems.

B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing
ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for
production facilities and equipment.

C. Comply with Michigan Department of Transportation (MDOT) Standard Specifications for
Construction, most recent edition.
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1.6 FIELD CONDITIONS

A.  Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other
construction activities.

B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced
strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1
and the following:

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.

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

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in design mixtures.

N

C.  Hot-Weather Concrete Placement: Comply with ACI 301 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 in 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.

PART 2 - PRODUCTS
2.1 CONCRETE, GENERAL
A.  ACI Publications: Comply with ACI 301 unless otherwise indicated.

B.  Michigan Department of Transportation (MDOT): Materials for form, steel reinforcement,
joint materials, and curing materials shall comply with current MDOT Specifications, if not
specified in this section or in Section 03 30 00 Cast-In-Place Concrete.

2.2 FORMS

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type
materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less.
2. Check completed formwork for grade and alignment to the following tolerances:
i.  Top of forms not more than 1/8 inch in 10 feet.
ii. Vertical face on longitudinal axis, not more than ¥ inch in 10 feet.

B. Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of
concrete surfaces.
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2.3 STEEL REINFORCEMENT

A.

O 0 O

Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, fabricated from as-drawn
steel wire into flat sheets.

Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.
Epoxy-Coated Welded-Wire Reinforcement: ASTM A 884/A 884M, Class A, plain steel.
Reinforcing Bars: ASTM A 615/A 615M, Grade 60; deformed.

Galvanized Reinforcing Bars: ASTM A 767/A 767M, Class |l zinc coated, hot-dip
galvanized after fabrication and bending; with ASTM A 615/A 615M, Grade 60 deformed
bars.

Epoxy-Coated Reinforcing Bars: ASTM A 775/A 775M or ASTM A 934/A 934M; with
ASTM A 615/A 615M, Grade 60 deformed bars.

Steel Bar Mats: ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60 deformed
bars; assembled with clips.

Plain-Steel Wire: ASTM A 1064/A 1064M, as drawn.
Deformed-Steel Wire: ASTM A 1064/A 1064M.,

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 plain-steel bars; zinc coated (galvanized)
after fabrication according to ASTM A 767/A 767M, Class | coating. Cut bars true to length
with ends square and free of burrs.

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

Tie Bars: ASTM A 615/A 615M, Grade 60; deformed.

Hook Bolts: ASTM A 307, Grade A, internally and externally threaded. Design hook-bolt
joint assembly to hold coupling against paving form and in position during concreting
operations, and to permit removal without damage to concrete or hook bolt.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar
supports according to CRSI's "Manual of Standard Practice™ from steel wire, plastic, or
precast concrete of greater compressive strength than concrete specified, and as follows:
1. Equip wire bar supports with sand plates or horizontal runners where base material
will not support chair legs.
2.  For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated
wire bar supports.

Epoxy Repair Coating: Liquid, two-part, epoxy repair coating, compatible with epoxy coating
on reinforcement.

Zinc Repair Material: ASTM A 780/A 780M.
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2.4 CONCRETE MATERIALS

A.

F.

Cementitious Materials: Use the following cementitious materials, of same type, brand, and
source throughout Project:

1. Portland Cement: ASTM C 150/C 150M, portland cement Type I.

2. Fly Ash: ASTM C 618, Class F.

3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.

Normal-Weight Aggregates: ASTM C 33/C 33M, Class 4S, uniformly graded. Provide
aggregates from a single source.

1. Maximum Coarse-Aggregate Size: 3/4 inch nominal.

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

Exposed Aggregate: Selected, hard, and durable; washed; free of materials with deleterious
reactivity to cement or that cause staining; from a single source, with gap-graded coarse
aggregate as follows:

1. Aggregate Sizes: 3/4 to 1 inch nominal.

Air-Entraining Admixture: ASTM C 260/C 260M.

Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other

admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of

cementitious material.

1.  Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

2 Retarding Admixture: ASTM C 494/C 494M, Type B.

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

4.  High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

5 High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M,
Type G.

6.  Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

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

2.5 FIBER REINFORCEMENT

A.

Synthetic Fiber: Monofilament polypropylene fibers engineered and designed for use in
decorative concrete paving, complying with ASTM C 1116/C 1116M, Type Ill, 1/2 to 1-1/2
inches long.

2.6 CURING MATERIALS

A.

Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing
approximately 9 oz/sq yd dry.

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

Water: Potable.

Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for
application to fresh concrete.
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Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

White, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 2, Class B,
dissipating.

2.7 RELATED MATERIALS

A.

B.

Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.

Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive
aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less
than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by
freezing, moisture, and cleaning materials.

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

Epoxy-Bonding Adhesive: ASTM C 881/C 881M, two-component epoxy resin capable of
humid curing and bonding to damp surfaces; of class suitable for application temperature, of
grade complying with requirements.

Chemical Surface Retarder: Water-soluble, liquid, set retarder with color dye, for horizontal
concrete surface application, capable of temporarily delaying final hardening of concrete to a
depth of 1/8 to 1/4 inch.

Pigmented Mineral Dry-Shake Hardener: Factory-packaged, dry combination of Portland
cement, graded quartz aggregate, color pigments, and plasticizing admixture. Use color
pigments that are finely ground, nonfading mineral oxides interground with cement.

Rock Salt: Sodium chloride crystals, kiln dried, coarse gradation with 100 percent passing
3/8-inch sieve and 85 percent retained on a No. 8 sieve.

2.8 DETECTABLE WARNING MATERIALS

A.

1.

Embedded Detectable Warning:
Rigid, cast-in-place embedded detectable warnings with the ability to replace the surface
are to be used. Furnished by Access Tile or approval equal.

Stamped Detectable Warning: Semirigid polyurethane mats with formed underside capable of
imprinting detectable warning pattern on plastic concrete; perforated with a vent hole at each
dome.

1.  Detectable Warning Stamp to meet current MDOT standards.

2.9 CONCRETE MIXTURES

A

Prepare design mixtures, proportioned according to ACI 301 and MDOT Specifications for

each type and strength of normal-weight concrete, and as determined by either laboratory trial

mixtures or field experience.

1. Use a qualified independent testing agency for preparing and reporting proposed
concrete design mixtures for the trial batch method.
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2.10 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according
to ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the
Work.

1.  When air temperature is between 85 and 90 deg 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.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

EXAMINATION

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for
dimensional, grading, and elevation tolerances.

B.  Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas

of excess yielding.

1.  Completely proof-roll subbase in one direction and repeat in perpendicular direction.
Limit vehicle speed to 3 mph.

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck
weighing not less than 15 tons.

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2
inch according to requirements in MDOT Specifications.

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

A. Remove loose material from compacted subbase surface immediately before placing
concrete.

EDGE FORMS AND SCREED CONSTRUCTION

A.  Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required
lines, grades, and elevations. Install forms to allow continuous progress of work and so forms
can remain in place at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from
concrete without damage.

CONCRETE PLACEMENT

A.  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and
items to be embedded or cast-in.

B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing
concrete. Do not place concrete on frozen surfaces.
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Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not
place concrete around manholes or other structures until they are at required finish elevation
and alignment.

Comply with ACI 301 requirements for measuring, mixing, transporting, and placing
concrete.

Deposit and spread concrete in a continuous operation between transverse joints. Do not push
or drag concrete into place or use vibrators to move concrete into place.

Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented

by hand spading, rodding, or tamping.

1.  Consolidate concrete along face of forms and adjacent to transverse joints with an
internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side
forms. Use only square-faced shovels for hand spreading and consolidation.
Consolidate with care to prevent dislocating reinforcement, dowels and joint devices.

Screed paving surface with a straightedge and strike off.

Commence initial floating using bull floats or darbies to impart an open-textured and uniform
surface plane before excess moisture or bleedwater appears on the surface. Do not further
disturb concrete surfaces before beginning finishing operations or spreading surface
treatments.

Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and
gutters to required cross section, lines, grades, finish, and jointing.

Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to

required thickness, lines, grades, finish, and jointing.

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of
slip-form paving machine during operations.

3.5 DETECTABLE WARNING INSTALLATION

A

Embedded Detectable Warnings: Install embedded detectable warning plaques during the
concrete placement and finishing stages and according to manufacturer’s written instructions.

Stamped Detectable Warnings: Install stamped detectable warnings as part of a continuous

concrete paving placement and according to stamp-mat manufacturer's written instructions.

1. Before using stamp mats, verify that the vent holes are unobstructed.

2. Apply liguid release agent to the concrete surface and the stamp mat.

3. Stamping: After application and final floating of pigmented mineral dry-shake
hardener, accurately align and place stamp mats in sequence. Uniformly load, gently
vibrate, and press mats into concrete to produce imprint pattern on concrete surface.
Load and tamp mats directly perpendicular to the stamp-mat surface to prevent
distortion in shape of domes. Press and tamp until mortar begins to come through all of
the vent holes. Gently remove stamp mats.

4. Trimming: After 24 hours, cut off the tips of mortar formed by the vent holes.

Remove residual release agent according to manufacturer's written instructions, but no

fewer than three days after stamping concrete. High-pressure-wash surface and joint

o
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3.6

3.7

3.8

3.9

patterns, taking care not to damage stamped concrete. Control, collect, and legally
dispose of runoff.

CONCRETE PROTECTION AND CURING

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

B.  Comply with ACI 306.1 for cold-weather protection and MDOT specifications.

PAVING TOLERANCES

A.  Comply with tolerances in ACI 117 and MDOT specifications.

FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Testing to meet requirements of MDOT Specifications.

REPAIR AND PROTECTION

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not
comply with requirements in this Section. Remove work in complete sections from joint to
joint unless otherwise approved by Engineer.

B.  Drill test cores, where directed by Engineer, when necessary to determine magnitude of
cracks or defective areas. Fill drilled core holes in satisfactory paving areas with Portland
cement concrete bonded to paving with epoxy adhesive.

C.  Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after
placement. When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep

paving not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION 32 13 13
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