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SECTION 321613
PORTLAND CEMENT CONCRETE CURBS

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Subbase Course and Other Earthwork:  Section 310000.

B.
Joint Filler:  Section 321373.

1.02
REFERENCES


A.
Except as shown or specified otherwise, the Work of this Section shall conform to the requirements of American Concrete Institute (ACI) and American Society for Testing and Materials (ASTM) documents.



1.
ACI 304.2R-96:  Placing Concrete by Pumping Methods.



2.
ACI 305R-10:  Hot Weather Concreting.



3.
ACI 306R-10:  Cold Weather Concreting.



4.
ACI 308.1-11:  Standard Specification for Curing Concrete.



5.
ASTM C 94/C 94M – 11b:  Standard Specification for Ready- Mixed Concrete.



6.
ASTM C 494/C 494M - 11:  Standard Specification for Chemical Admixtures for Concrete.

1.03
DEFINITIONS


A.
ACI 301, Section 1.2 - Definitions:



1.
Add the following definitions:

a.
Cementitious Material:  Cementitious materials include cement, ground blast furnace slag and fly ash.

b.
Corrosion Inhibitor Admixture:  A liquid admixture, calcium nitrite that inhibits corrosion of concrete-embedded steel in the presence of chloride ions.

c.
Pumped Concrete:  Concrete that is conveyed by pumping pressure through rigid pipe or flexible hose.

d.
Water-to-Cementitious Ratio (w/c):  An ratio representing quantity in pounds of free moisture available for cement hydration divided by quantity of cementitious materials in pounds per cubic yard concrete.

1.04
SUBMITTALS

A.
Submittals Package:  Submit product data for design mix(es) and materials for concrete specified below at the same time as a package.

B.
Product Data:


1.
Mix Design:  Submit proposed concrete design mix(es) together with name and location of batching plant at least 28 days prior to the start of concrete work.



a.
Include test results of proposed concrete proportions based on previous field experience or laboratory trial batches in accordance with ACI 301, Section 4.



b.
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.


2.
Portland Cement:  Brand and manufacturer’s name.


3.
Fly Ash:  Name and location of source, and DOT test numbers.


4.
Air-entraining Admixture:  Brand and manufacturer’s name.
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C.
Performance Criteria Submittals:



1.
Certifications:



a.
Submit written certification from the product manufacturers to verify the product information supplied.



b.
Submit written certification to verify the amount of recycled material, by weight included in the concrete design mix.


2.
Product Data Sheets:  Submit written certification that the materials meet the Performance criteria, as stated in the QUALITY ASSURANCE Article below.  Stamp each Product Data Sheet and initial or sign the stamp to that the submitted products are the products installed in the project.
1.05
QUALITY ASSURANCE

A.
Qualifications of Crew Pumping Concrete:  Workers pumping concrete shall have had at least one year of experience pumping concrete.

B.
Concrete batching plants shall be currently approved as concrete suppliers by the New York State Department of Transportation.

C.
Truck mixers for concrete shall be currently approved by the New York State Department of Transportation.

D.
Pumping equipment for pumped concrete shall be subject to the approval of the Director.


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 Director reserves the right to inspect and approve the following items, at their own discretion, either with their own forces or with a designated inspection agency:


1.
Batching and mixing facilities and equipment.


2.
Sources of materials.

G.
ACI 301, Section 1.3 Reference standards and cited publications:


1.
Add the following to the list of ASTM Standards:



a.
C 311-77 Standard Methods of Sampling and Testing Fly Ash or Natural Pozzolans For Use As A Mineral Admixture in Portland Cement Concrete.

H.
Performance Criteria:  The following criteria are required for the products included in this section:


1.
Cast-in-place Concrete shall contain post-industrial and/or post-consumer recycled content as follows:



a.
Fly Ash:  Concrete shall incorporate fly ash as a replacement for 15 percent (by weight) of the Portland cement.  All design mixes are subject to review and approval by the Director.



b.
GGBF (Ground Granulated Blast Furnace) Slag:  Concrete shall incorporate GGBF slag as a replacement for at least 20 percent (by weight) of the Portland cement.  All design mixes are subject to review and approval by the Director.



c.
Certification of recycled content shall be in accordance with the SUBMITTALS Article above.


2.
Concrete manufactured within 500 miles (by air) of the project site shall be documented in accordance with the SUBMITTALS Article above.
PART 2   PRODUCTS

2.01
MATERIALS


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

B.
Water:  Potable.


C.
Air-entraining Admixture:  ASTM C 260, and on the New York State Department of Transportation’s current “Approved List”.

D.
Joint Filler:  As specified in Section 321373.

E.
Moisture-Retaining Cover:  Waterproof paper, polyethylene film, or polyethylene-coated burlap complying with ASTM C 171.

F.
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.

G.
Ground Granulated Slag:  ASTM C 989, Grade 100 or 120.

H.
Fibrous Concrete Reinforcing:  100% polypropylene, ASTM C 1116.

2.02
PROPORTIONING OF MIXES

A.
Cast-in-place concrete shall be air-entrained normal weight concrete.


1.
Normal weight concrete shall have a minimum compressive strength of 5000 psi, with a minimum of 658 pounds of cement per cubic yard.  Slump:  Maximum 4 inches; minimum 2 inches before the addition of any water-reducing admixtures or high-range water-reducing admixtures (superplasticizers) at the Site.  Make necessary adjustments to the design mix to compensate for the use of fly ash and slag as a partial replacement for (Portland) cement.



a.
Adjustments shall include the required increase in air-entraining admixture to provide the specified air content.



b.
Lower early strength of the concrete shall be considered in deciding when to remove formwork.

B.
Design Air Content:  Design air content for concrete shall be 6 percent by volume, with an allowable tolerance of plus or minus 1.5 percent for total air content, except as otherwise specified.  Use air-entraining admixture, not air-entrained cement.


C.
Water-Cement Ratio: Cast-in-place concrete shall have a maximum water-cement ratio of 0.45.
PART 3   EXECUTION

3.01
INSTALLATION


A.
Use fiber mesh concrete unless otherwise noted.


B.
Set approved forms true to line and grade.  Cast curb in 10 foot long sections.  If curbs will abut existing pavement, locate construction joints opposite existing pavement joints as directed.


C.
Provide cut to size joint filler between 10 foot sections and where curb abuts existing concrete paving and fixed structures or appurtenances.  The joints between segments are not to exceed ¼” in width.  Protect the top edge of the joint filler during concrete placement with a temporary cap and remove after concrete has been placed.


D.
Consolidate concrete by spading, rodding, forking, or using an approved vibrator eliminating all air pockets, stone pockets, and honeycombing.  Remove forms and rub exposed face of curb to a smooth rubbed finish.  The forms are to be left in place until the concrete has hardened sufficiently to permit removal without damage to the curb.  No plastering will be permitted.

3.02
JOINTS

A.
General:  Construct control joints and construction joints true-to-line with face perpendicular to surface of the concrete, unless otherwise indicated.


B.
Control Joints:  Provide control joints, sectioning concrete into areas as shown on the drawings or every ten linear feet for curbs.  Construct control joints for a depth equal to at least 1/4 of the concrete thickness.


C.
Sawed Joints:  Form control joints using powered saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut joints into hardened concrete as soon as surface will not be torn, abraded or otherwise damaged by cutting action.


D.
Construction Joints:  Place construction joints at end of all pours and at locations where placement operations are stopped for a period of more than ½ hour, except where such pours terminate at expansion joints.

3.03
CURING AND PROTECTION


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.
Cover and cure for a minimum of seven days in accordance with ACI 301.

3.04
REPAIRS AND PROTECTIONS

A.
Repair or replace broken or defective concrete, as directed by the Director’s Representative.
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