CONCRETE RETAINING WALL
SCOPE
This item covers construction of a reinforced concrete, cantilever retaining wall as shown in the Drawings and directed by the Agency.

MATERIAL


Concrete:  Concrete shall be Class A4 General Use (4,000 psi) as specified in Section 217, VDOT Road and Bridge Specifications.



Reinforcing Steel:  Reinforcing bars shall be Grade 40 as specified in Section 223, VDOT Road and Bridge Specifications.



Curing Materials:  Curing materials shall be as specified in Section 220, VDOT Road and Bridge Specifications.


Pipe:  Steel pipe shall be 8” diameter (nominal) steel pipe, Schedule 40, with a minimum wall thickness of 0.277”.


Grout:  Grout shall be a mixture of one part hydraulic cement to two parts sand.  Sufficient water shall be added to produce a thick creamy consistency.

PROCEDURE


General:  All concrete construction shall conform to the applicable requirements of Section 404, VDOT Road and Bridge Specifications.



Drilling:  10” minimum diameter holes shall be drilled on 5’ centers for the steel pipe.  The holes shall be of the proper depth for a 20’ length of pipe to project out of the ground the distance shown on the drawings.



Grout:  After the pipes have been set plumb, they shall be pressure grouted in place.  Any water standing in the hole shall be removed, or the grout tremmie placed to ensure that the grout mixture does not thin or segregate under water.



Forms:  Competent forms shall be constructed and placed to provide the finished dimensions shown on the drawings.  If conditions or materials require adjustments in dimensions, the adjustments shall be such that the overall dimensions of the structure shall be larger.



Reinforcing Steel:  Reinforcing steel shall be stored on supports which will keep the steel above ground, well‑drained and protected from deformation.  During reinforcing steel placement, the Contractor shall comply with the Concrete Reinforcing Steel Institute’s recommended practice for “Placing Reinforcing Bars”, for details and methods of reinforcement placement and supports.  In addition he shall:

a)
Clean reinforcement of loose rust and mill scale, earth, ice and other materials that reduce or destroy bond with concrete.

b)
Accurately position, support and secure reinforcement against displacement by formwork, construction, or concrete placement operations.  Locate and support reinforcing metal chairs, runners, bolsters, spacers and hangers, as required.

c)
Place reinforcement to obtain 3 inch minimum cover over the steel.  Arrange, space and securely tie bars and bar supports to hold reinforcement in position during concrete placement operations.  Set wire ties so ends are directed into concrete, not toward exposed concrete surfaces.  Reinforcing bars shall not be more than 2 inches beyond the last leg of continuous bar support.  Supports shall not be used as bases for runways for concrete conveying equipment or other construction loads.



Concrete Placement:  Prior to placing concrete, reinforcing steel shall be inspected.

Concrete shall be placed using any approved method including direct chute from truck, crane and bucket, and pumping.  During placement the Contractor shall:

a)
Deposit and consolidate concrete in a continuous operation.  No construction joints will be permitted.

b)
Consolidate concrete during placing operations so that concrete is thoroughly worked around reinforcement and other embedded items and into corners.

c)
Bring slab surfaces to the correct level with a straightedge and strikeoff.  Use bull floats or darbies to smooth the surface, leaving it free of humps or hollows.  Do not sprinkle water on the plastic surface.  Do not disturb the slab surfaces prior to beginning finishing operations.

d)
Maintain reinforcing in the proper position during concrete placement operations.

When air temperature has fallen to or is expected to fall below 40 degrees Fahrenheit, uniformly heat all water and aggregates before mixing as required to obtain a concrete mixture temperature of not less than 50 degrees Fahrenheit, and not more than 80 degrees Fahrenheit at the point of placement.

When hot weather conditions exist that would seriously impair the quality and strength of concrete, cool ingredients before mixing to maintain concrete temperature at time of placement below 90 degrees Fahrenheit.

Mixing water may be chilled, or chopped ice may be used to control the concrete temperature, provided the water equivalent of the ice is calculated to the total amount of mixing water.  Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel temperature will not exceed the ambient air temperature immediately before embedment in concrete.


Curing and Finishing:  No special curing or finishing is required for unexposed concrete work.  Exposed concrete surfaces shall be finished to a Class 2, Rubbed Finish; as specified in Section 404.07(b) of the VDOT Road and Bridge Specifications.

CONCRETE TESTING


General:  The Contractor shall be responsible for standard tests of the concrete by the methods and minimum frequencies indicated.  The Contractor shall employ a qualified laboratory to perform the required tests.  Selection of the laboratory shall be subject to approval by the Agency.



Slump:  ASTM C-143; one test for each set of compressive strength test specimens, and whenever consistency of concrete appears to vary.



Compressive Test Specimens:  ASTM C-31; one set of 4 standard cylinders for each compressive strength test.  One set of specimens shall be cast from a composite sample from each concrete class placed in one day, or each 20 cubic yards placed, whichever is minimum.  The Contractor will determine and record the batch number for the concrete and the exact location in the work at which each batch represented by test specimens is deposited.



Concrete Temperature:  Test hourly when air temperature is 40 degrees Fahrenheit and below, and when 80 degrees Fahrenheit and above; and each time a set of compressive test specimens is collected.



Compressive Strength Tests:  ASTM C-39; for each set of compressive strength tests specimens, there shall be one test at 7 days after placing, for information, and two tests at 28 days for acceptance.  One specimen shall be held in reserve.  The acceptance test results shall be the average of the two strengths of the specimens at 28 days.  If one specimen in the test manifests evidence of improper sampling, molding, transportation or testing, it shall be discarded and the reserve specimen shall replace it.  If two specimens in a test show any of the above defects, the test result shall be the remaining cylinder strength.  If more than two specimens show evidence of damage, the test shall be discarded.



Reports:  Test results shall be reported in writing to the Project Inspector and the Contractor on the same day that tests are made.  Reports of compressive strength tests shall contain the project identification number, date of concrete placement, name of contractor, name of concrete supplier and truck number (if applicable), name of concrete testing service, concrete type and class, location of concrete batch in the structure, design compressive strength at 28 days and the compressive breaking strength for all tests completed for a particular set of cylinders on the day that the reports are submitted.



Replacement:  In the event that concrete testing in accordance with the requirements of Section 39.D.5 fails to meet the strength requirements of these Specifications, the Contractor may be required to remove such concrete and replace it in a manner satisfactory to the Project Inspector.  The cost of the removal and replacement of the concrete shall be borne by the Contractor.

MEASUREMENT AND PAYMENT


Measurement:  CONCRETE RETAINING WALL shall be measured for payment in units of Cubic Yards.  Concrete testing and steel reinforcing shall not be measured for payment as they are considered incidental to the work.



Payment:  Payment for CONCRETE RETAINING WALL shall be the product of the Unit Price entered on the Bid Schedule and the actual quantity used and accepted by the Agency.  Payment as specified shall be full compensation for all labor, materials, reinforcing steel, polyethylene liner, embedded items, equipment, laboratory testing and incidentals necessary to complete the work as specified.  No separate payment shall be made for structure excavation, as that is considered incidental to this portion of the work.

