	




PART 1

1.01
	
	SECTION 02524

CONCRETE FOR CURB AND GUTTER/SIDEWALKS


GENERAL

WORK INCLUDED

	

1.02
	A.



A.
	This covers work for concrete curb and gutter/sidewalks disturbed by utility construction. REFERENCES
American Concrete Institute (ACI); latest revision:



1. 301	Standard Specifications for Structural Concrete
2. 305R	Hot Weather Concreting
3. 306R	Cold Weather Concreting
4. 306.1	Standard Specifications for Cold Weather Concreting

B. American Society for Testing Materials (ASTM); latest revision:

1. C31	Standard Method of Making and Curing Concrete Test Specimens in the Field

2. C33	Standard Specifications for Concrete Aggregates

3. C39	Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens

4. C94	Standard Specification for Ready-Mixed Concrete

5. C143	Standard Text Method for Slump of Portland Cement Concrete

6. C150	Standard Specification for Portland Cement

7. C173	Standard Test Method for Air Content of Freshly Mixed Concrete by Volumetric Method

8. C192	Standard Method of making and Curing Concrete Test Specimens in the Laboratory

9. C231	Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method

10. D994	Standard Specification for Preformed Expansion Joint Filler for Concrete (Asphalt Type)
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11. D1751		Standard Specification for Preformed Expansion Joint Fillers for concrete Paving and Structural Construction (non-extruding and Resilient Asphalt Types)

	1.05
	
	TESTING SERVICES

	
	A.
	The testing laboratory will be responsible for conducting and interpreting tests, stating in each report whether or not the test specimens conform to all requirements of the Contract Documents and specifically note any deviation therefrom.

	1.06
	
	SUBMITTALS

	
	A.
	Submit the following:

	
	
	1.	Mix Design: Concrete mix design, including report on design strength test.

	
	
	2.	Joint Layout: When joints are not shown on the drawings, submit a detailed joint layout showing the location and spacing of contraction joints and expansion joints. Also show location of proposed construction joints.

	
	
	3.	Test Reports on placed concrete:

	
	
	a.	Tests of materials, or review of test reports available from suppliers.

	
	
	b.	Field tests as specified herein.

	
	
	4.	Procedures for placing, finishing and curing concrete.

	1.07
	
	DELIVERY, STORAGE AND HANDLING

	
	A.
	Deliver, handle and store material at the job site in such a manner as to prevent damage. Packaged material shall be in original containers with seals unbroken and labels intact until time of use. All damaged or otherwise unsuitable material when so ascertained shall be immediately removed from the job site.

	
PART 2
	
	
PRODUCTS

	2.01
	
	ACCEPTABLE MANUFACTURERS

	
	A.
	Sika Chemical Co. Lyndhurst, NJ 07071

	
	B.
	Master Builders Cleveland, OH 44118

	
	C.
	W.R. Grace Cambridge, MA 02140



D. W.R. Meadows, Inc. Elgin, IL 60606

E. Guardian Chemical Company Atlanta, GA 30301

F. Celotex Corporation Tampa, FL 33622

G. Tamms Industries Co. Itasca, IL 60143

H. PPG Industries
One Gateway Center Pittsburgh, PA 15222

I. Sunnyside Corporation Wheeling, IL 60090

2.02 MATERIALS

A. Portland Cement: ASTM C150, Type 1, normal portland cement; uniform gray color, from single source.

B. Aggregates: All fine and coarse aggregate shall conform to ASTM C33.

1. Fine Aggregates: Natural or artificial, hard clean sand.

2. Coarse Aggregates: Crushed stone, size 57.

C. Water: Potable.

D. Air Entraining Admixture: ASTM C260:

1. Sika AER	Sika Chemical
2. MB-VR	Master Builders
3. Darex AEA	W.R. Grace

E. Dowel Bars: ASTM A675, plain, with metal sleeves.

F. Liquid Membrane Curing Compound: ASTM C309, Type 1:

1. Master Kure 100W	Master Builders
2. Seal Cure	W.R. Meadows
3. Clear Seal 300	Tamms Industries

G. Preformed Fiber Joint Filler non-extruding, for expansion joints which are to be sealed: ASTM D 1751:

1. Fiber Expansion Joint Filler, Code 1390"	W.R. Grace
2. Fiber Expansion Joint	W.R. Meadows
3. Flexcell	Celotex

H. Preformed  Asphalt   Joint   Filler   for   expansion   joints   which   are   not   sealed: ASTM D994:

1. Code 1301	W.R. Grace
2. Asphalt Expansion Joint"	W.R. Meadows
3. Elastic Asphalt Expansion Joint	Celotex

I. Reinforcing Fibers: Concrete Engineered Reinforcing Fibers shall be polypropylene, collated, fibrillated fibers from Fibermesh Co., Chattanooga, Tennessee, or equal. Only fibers designed and manufactured specifically for use in concrete from virgin polypropylene and so certified by the manufacturer shall be acceptable.

2.03 PROPORTIONING AND MIXING

A. The testing laboratory shall design the mix for the concrete to obtain a strength, as determined by test cylinders, at least 15 percent higher than specified.

B. The adequacy of the design shall be verified by tests on standard cylinders; 1 tested at 7 days and 1 at 28 days, in accordance with ASTM C39 and ASTM C192.

C. The testing laboratory shall submit the copies of the mix design and the test results to the Owner for approval before any concrete is placed.

D. Cement content shall be in accordance with the following minimum requirements:


	1.
	Design Strength
psi

4000
	Cement Content
sacks/cubic yard

5.5



E. [bookmark: _GoBack]Ready-Mixed concrete shall conform with ASTM C94.

F. The mixture shall contain no more water than is necessary to produce concrete which is workable and plastic within the limits specified herein for slump. Maximum water- cementitious materials ratio shall be 0.45. Corrections shall be made for the amount of moisture contained in the aggregates and allowances shall be made for absorption of moisture by the aggregates during the period of mixing and handling. A uniform consistency shall be maintained continuously. Mixture shall contain 5-7 percent air entrainment. No calcium chloride shall be used.

G. The consistency shall be determined by the method specified in ASTM C143.

H. The slump shall be not less than 2 or more than 4 inches.

I. The Owner reserves the option to test every load for compliance with the mix design and with these specifications.


PART 3	EXECUTION

3.01 PREPARING SUBGRADE

A. Prior to fine grading, the rough grade shall be tamped or rolled until thoroughly compacted and shall be constructed true to grade and cross section.

B. Fine grading and filling shall be performed using sand, or other granular subbase, uniformly graded. Subgrade shall not be built-up under forms after forms are in place. Subgrade shall be tested with an approved template. High spots shall be lowered, and low spots raised. Subbase shall be compacted and leveled to grade.

C. Wet the prepared subgrade to ensure a moist condition when concrete is placed.

3.02 FORMS FOR WALKS

A. Side forms for walks shall be of lumber of not less than 2 inches nominal thickness or of steel of equal rigidity. They shall be held securely in place by stakes or braces, with the top edges true to line and grade. The forms for walks shall be set so that the slabs shall have a fall of 1 inch vertical to 5 feet horizontal from the edge nearest the structure or property line toward the edge farthest from the structure or property line. Forms for the aprons shall have a uniform fall between the walk proper and the curb grade.

3.03 FORMS FOR CURBS AND CURBS AND GUTTERS

A. Forms shall be carefully set to alignment and grade and to conform to the dimensions of the curb. All forms shall be held rigidly in place by the use of steel or wooden stakes placed at intervals not to exceed 4 feet. The forms on the front of the curb shall not be removed less than 2 hours nor more than 6 hours after the concrete has been placed. Forms for back of curbs shall remain in place until the face or top of the curb has been rubbed and finished. In no event shall forms be removed while the concrete is sufficiently plastic to slump in any direction. Forms shall be cleaned thoroughly each time they are used and coated with a light oil as often as necessary to prevent the concrete from adhering.

3.04 REINFORCING FIBERS

A. Concrete Engineered Reinforcing Fibers shall be used at a rate of 1.5 pounds per cubic yard of concrete. Fibermesh fibers shall be used in strict accordance with the manufacturer's recommendations. The fiber manufacturer or approved distributor shall provide the services of a qualified employee for a pre-job meeting and initial job start up.

3.05 PLACING AND FINISHING WALKS

A. The concrete shall be placed in successive batches for the entire width of the slab, struck off from 1/2 to 3/4 inch higher than the finished slab, tamped until all voids are removed and free mortar appears on the surface, thoroughly spaded along the edges, struck off to the true grade, and finished to a true and even surface with bull floats and darbies before bleed water appears. Use magnesium tools for air-entrained concrete. After the water sheen has disappeared and concrete is firm enough to leave only 1/4-inch deep footprints, the surface shall be given a final finish using floats and then by brushing with a whitewash brush. The brush shall be drawn across the walks at right angles to the edges of the walks, with adjacent strokes slightly overlapping, producing a uniform, slightly roughened surface with paralleled brush marks. Water shall NOT be added to the surface to ease finishing operations.

B. Contraction Joints: The surface shall be divided by joints which extend to 1/4 the depth of the walks, shall be not less than 1/8 inch and not more than 1/4 inch in width, and shall be edged with an edging tool having a 1/4-inch radius. Unless otherwise shown on the drawings, no slab shall be longer than 6 feet nor less than 4 feet on any one side, unless otherwise shown. The edges of the slabs shall be edged as described above.

C. Expansion joints shall consist of preformed joint fillers of the thickness specified below. The top of the joint shall be placed 1/8 inch below the surface of the walks for unsealed joints and 5/8 inch below the surface of the walks for joints to be sealed. Where the walks are constructed adjacent to pavements or curbs having expansion joints, the expansion joints in the walks shall be placed opposite the existing expansion joints as nearly as practicable. Expansion joints shall also be placed where the walks abut existing walks, and where walks abut curbs.

1. One-half inch (1/2 inch) thick expansion joints shall be placed between the walks and all structures such as light standards and buildings which extend through the walks, and at all locations where a thicker expansion joint is not specifically required.

2. Three-fourth inch (3/4 inch) thick expansion joints shall be placed transverse to the direction of the walk at intervals not to exceed 40 feet, unless otherwise shown.

3.06 PLACING AND FINISHING CURBS AND CURBS AND GUTTERS

A. Concrete shall be placed in the forms to the specified depth in 6 inch layers and thoroughly consolidated by tamping and spading so that there are no rock pockets at forms, and mortar entirely covers top surfaces. The surface of the top of the curb shall be edged with the proper edging tool and floated and finished with a smooth wood float or a concrete rubbing block until it is true to grade and section and uniform in texture. Immediately after removing the front curb form, the face of the curb shall be rubbed with a wood or concrete rubbing block until all blemishes, form marks, and tool marks have been removed. The face of the finished curb shall be true and straight, and the top surface of curbs shall be of uniform width, free from humps, sags, or other irregularities. When a straightedge 10 feet long is laid on the top or face of the curb, the surface shall not vary more than 1/8 inch from

the edge of the straightedge, except at grade changes or curves. All visible surfaces and edges of the finished curb shall be free of all blemishes and form and tool marks and shall be uniform in color, shape, and appearance.

3.07 PLACING CONCRETE DURING HOT AND COLD WEATHER

A. Concrete placed in cold weather shall conform with ACI 306.1 and 306R. Do not place concrete  if  the  air  temperature  has  fallen  below  or  is   expected   to  fall  below   20° F within 12 hours of concrete placement without Owner’s approval. When air temperature has fallen below or is expected to fall below 40° F within 12 hours of concrete placement, uniformly heat all water and aggregates before mixing to obtain a concrete mix temperature of not less than 50° F and not more than 75° F at point of placement. Provide adequate means to maintain the temperature in the area where concrete is being placed between 50° F and 70° F for at least seven days after placement. Protect concrete from rapid dry-out during heating and avoid thermal shock due to sudden cooling or heating. No frozen materials or materials containing snow or ice shall be used in the mix. No dependence shall be placed on salt or other chemicals for the prevention of freezing. No concrete shall be placed on frozen subgrade.

B. Concrete placed in hot weather shall conform with ACI 305 R. During hot weather, suitable precautions shall be taken to avoid drying of the concrete prior to finishing. Windbreaks, sunshades, covering, fog sprays, etc. shall be used as required, or directed by the Owner. Do not place concrete if the air temperature is above or is expected to rise above 95° F within 12 hours of concrete placement. When air temperature is above or is expected to rise above 85° F within 12 hours of concrete placement, maintain concrete temperatures at time of placement below 80° F. Do not place concrete any time if concrete temperature at time of placement is above 85° F.

3.08 CURING

A. The surface of the newly placed concrete shall be wetted by fog spraying if it becomes dry before the curing material is placed. The water shall be applied as a fine fog spray so that it will not mar or injure the surface. The top and edges of the concrete shall not be unprotected for a period of more than 1/2 hour at the time the forms are removed.

B. Curing shall be maintained for at least 7 days and may be accomplished by keeping the concrete moist and covering with wetted burlap, impermeable paper, or polyethylene sheeting, or by placing a liquid membrane curing compound.

3.09 INSPECTION AND TESTS

A. Testing laboratory shall make the following inspections and tests:

1. Test materials for compliance or review available test reports.

2. Verify Contractor's mix designs.

3. Perform tests on placed concrete in accordance with ACI 301 and following:

a. Secure composite samples in accordance with ASTM C172 at point of placement unless approved in writing by the Owner.

b. Perform compression strength tests in accordance with ASTM C39 for each
25 cubic yards of concrete, or fraction thereof on specimens taken immediately before placing. Make a minimum of one strength test for concrete placed in one day. A set of specimens for a test shall consist of three standard 6 x 12 cylinders, made and cured in accordance with ASTM C31. Test one cylinder at 7 days and two cylinders at 28 days. The set of cylinders shall be picked up within 24 hours after casting and shall be delivered to testing laboratory for further curing and for testing.

c. The strength level of the concrete will be considered satisfactory so long as the averages of all sets of three consecutive strength test results equal or exceed the specified 28-day compressive strength, and no individual strength test result falls below the specified 28-day compressive strength by more than 500 psi. Any concrete of unsatisfactory strength will be rejected and shall be removed and replaced with acceptable concrete. Such rejection shall prevail unless: (1) the Contractor, at his expense, obtains and submits evidence acceptable to the Owner that the strength and quality of the rejected concrete is acceptable. If such evidence consists of cores taken from the work, the cores shall be obtained and tested in accordance with the standard methods of ASTM C42, or (2) the Owner determines that said concrete is located where it will not create an intolerable detrimental effect and the Contractor agrees to a reduced payment to compensate the Owner for loss of durability and other benefits.

d. Whenever the average of three consecutive tests, which were made to determine acceptability of concrete, falls to less than 150 psi above the specified strength or any single test falls more than 200 psi below the specified strength, the Contractor shall at his expense, make corrective changes in concrete manufacturing procedures before placing additional concrete of that class. Such changes must be approved by the Owner prior to use.

e. Three additional concrete cylinders shall be made during a placement which requires temporary heating. These cylinders shall be left in the enclosure in same environment as concrete placed. One cylinder shall be tested at 3 days, one at 7 days and the third at 28 days to verify adequacy of temporary heating system.

f. Perform slump tests in accordance with ASTM C143. Furnish slump cone at the site. Perform a minimum of one slump test for every third load (minimum) at point of placement. Include results with concrete test results.

g. Test of air content in accordance with ASTM C173 or ASTM C231. Furnish and maintain equipment for testing air content at the site. Perform a minimum of one air content test for every third load (minimum) at point of placement. Include results with concrete test results.

h. Test concrete temperature for every third load (minimum) at point of placement. Include results with concrete test reports. Test concrete temperature for every load if air temperature is below 40° F or above 85° F.

B. If, in the opinion of the Owner, foregoing tests indicate concrete strengths below those required, or visual defects indicate concrete of poor quality has been placed, additional tests shall be made and reported as directed by the Owner at the expense of the Contractor.

3.10 BACKFILLING

A. After the concrete has been cured, the spaces along the edges of the walks shall be backfilled to the required elevation with suitable material approved by the Owner. The material shall then be compacted until firm, and the surface neatly graded, with allowance made for topsoil.


END OF SECTION
