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SECTION 00459 - CAST-IN-PLACE CONCRETE PIPE

(Follow all instructions. If there are no instructions above a subsection, paragraph, sentence, or bullet, then include it in the project. The specifications may be modified to include project specific specifications, but all additions, deletions, or modifications must be sent to the ODOT Technical Resource and State Specifications Engineer for review and approval.)

Section 00459, which is not a Standard Specification, is included in this Project by Special Provision.

Description

00459.00  Scope - This work consists of constructing cast-in-place monolithic concrete pipe in a prepared trench to the lines, grades, and dimensions shown or established.

Materials

00459.10  Concrete - Furnish concrete meeting the requirements Section 00540 and the following:

Class 3300 - 3/4 for pipes 48 inches or less in diameter
Class 3300 - 1 for pipes larger than 48 inches diameter

00459.11  Backfill - Furnish backfill material meeting the requirements of 00405.14.

00459.12  Wall Thickness - Furnish  the various sizes of cast‑in‑place concrete pipe with the following minimum wall thicknesses:

	Internal	Minimum Wall	Internal	Minimum Wall	
	Diameter	Thickness	Diameter	Thickness	

	24 inch	3 inch	60 inch	6 inch
	27 inch	3 inch 	66 inch	6 1/2 inch
	28 inch	3 inch 	72 inch	7 inch
	36 inch	3 1/2 inch	78 inch	7 1/2 inch
	42 inch	4 inch	84 inch	8 inch
	48 inch	5 inch	96 inch	9 inch
	54 inch	5 1/2 inch	120 inch	12 inch

00459.13  Internal Diameter and Offsets:

(a)  Internal Diameter - The internal diameter of the pipe at any point shall not be less than 97 percent of the nominal diameter. The average of any four measurements of the internal diameter made at 45‑degree intervals shall not be less than the nominal diameter.

(b)  Offsets - Offsets at form laps and horizontal edges on the interior surface of the pipe shall not exceed 1/2 inch.

00459.13  Quality Control - Provide quality control according to 00540.16.

00459.14  Acceptance - Acceptance of concrete will be according to 00540.17. If any set of concrete cylinders has an actual 28-day strength test value less than the specified designed strength, test the pipe that is represented by failing test cylinders, by one of the following methods:

(a)  Core Method - Take one core for each set of cylinders failing to meet the strength requirements. Obtain the cores at locations selected by the Engineer. The cores shall have a length to diameter ratio of not less than one. Test the cores according to ASTM C42. Patch all core holes so they will be as permanent and as leak proof as the surrounding concrete.

If the core test value is less than 85 percent of the specified design strength, remove and replace the section of pipe that is represented by the failing test at no additional cost to the Agency.

(b)  Load Method - Make load tests to a 4 foot length of pipe through a "sand box" consisting of metal or dressed timber heavy enough to avoid visible bending by the side pressure of the sand. Apply the load without disturbing the earth supporting the lower 210° of pipe. Place sand in the sand box to form a bedding equal to 70% of the inside diameter of the pipe. The depth of the bedding above the pipe at the thinnest point shall be 25 percent of the inside diameter of the pipe. Do not allow the sand box to come into contact with the pipe or sides of the trench. A strip of cloth or plastic film may be attached to the inside of the sand box on each side, along the lower edge, to prevent the escape of the sand between the sand box and pipe.

Fill the sand box with clean sand passing the No. 4 sieve, and containing at least 5 percent moisture. Strike off level the upper surface of the sand with a straight edge.  Cover with a rigid top bearing plate, the lower surface of which is a true plane (+ 1/2 inch) made of heavy timbers or other rigid material capable of distributing the test load uniformly without visible bending. Apply the test load to this test plate by piling masses directly on the bearing plate, by moving heavy equipment of predetermined mass onto the bearing plate, or by a hydraulic jack reacting against dead mass greater than the total test load. Do not allow the bearing plate to touch the sides of the sand box.

The total load to be applied to the top of the pipe shall be at least 125 percent of the maximum earth load to which the pipe will be subjected, plus live load based on AASHTO HS‑20 loading with an impact factor of 2.0. The pipe will be considered to have failed if a 0.01 inch crack occurs as described in ASTM C497. Remove and replace the section of pipe that is represented by the failing test at Contractor's expense.

Measure the wall thickness of the pipe, in the presence of the Engineer, at least every 20 feet, with individual measurements in the crown and invert, staggered at points designated by the Engineer. Where thickness is not determined by probes through the plastic concrete, drill small holes for that purpose. Patch all drill holes so that they will be permanent and not leak.

Equipment

00459.20  Cast‑in‑Place Equipment - Use equipment specially designed for constructing cast-in-place monolithic concrete pipe.

Before constructing any permanent pipe, meet one of the following requirements:

Cast a test section at least 20 feet long having the same cross section as detailed on the plans and include one typical construction joint end. Remove at no additional cost to the Agency.
Identify at least two recent cast-in-place pipe projects the Contractor has completed for the Engineer to evaluate workmanship.

Equipment not suitable to produce the quality of work required for the pipe will not be permitted to operate on the Project.

Construction

00459.40  Excavation - Excavate according to 00405.41 except, shape the trench to conform to the bottom of the external circumference of the pipe with vertical or near vertical side walls.

00459.41  Backfill - Backfill according to 00405.46 except:

Place 6 inches of backfill over the pipe after the initial set in the concrete has occurred.
Keep backfill material moist until the trench is completely backfilled.
Complete backfill and compact after pipe has developed sufficient strength to support design loads.

00459.42  Construction - Construct cast-in-place, monolithic concrete pipe as follows:

(a)  Wetting - Before placing concrete, wet all contact surface areas so that they do not absorb water from the concrete nor expand upon additional wetting. The trench shall be stable and completely free of protrusions, mud, debris, and standing water.

(b)  Placing Concrete - Place the concrete around the full circumference of the pipe with traveling forms in either one or two operations. If placed in two operations, the second operation shall follow before the concrete placed in the first operation takes an initial set. When metal forms are used, they shall be strong enough to withstand vibrating or tamping the concrete without causing springing or bulging.

Vibrate, ram, tamp or work the concrete with suitable appliances until the concrete has consolidated to its maximum practicable density, is free of rock pockets, and completely fills the form.

(c)  Construction Joint - When placing operations stop for any reason, leave the end of the pipe rough with a slope of approximately 45 degrees. Cover the ends of the pipeline according to 00459.43.

Clean and dampen construction joints before resuming operations. Clean construction joints by removing all laitance, loose or defective concrete, coatings, and any other harmful materials.

(d)  Repairs - After removing forms, inspect and make repairs to the inside of the pipe. Remove all porous and fractured concrete by chipping the pipe as directed. Repair the areas and any holes cut in the pipe for inspection, or to facilitate removing the forms, with concrete, or dry patching mortar and give a smooth finish. Make all repairs as permanent and as leak proof as the surrounding concrete.

The finished surface of the concrete pipe shall be free of fractures, cracks and surface roughness. Repair any cracks that develop in the pipe to the Engineer's satisfaction.

00459.43  Curing - Cure cast-in-place monolithic concrete pipe by one of the following methods:

3 inch sand cover
Burlap or canvas
Type 2 curing compound
Plastic

Apply curing material immediately after the pipe is cast. Maintain curing until backfill is placed and completed.

Cover ends of pipe and any other openings in the pipe with plastic, plywood, or other materials that will maintain a moist condition inside the pipe for at least 7 days. If required, pond water inside the pipe.

Measurement

00459.80  Measurement - The quantities of cast-in-place pipe of the various sizes will be measured on the length basis and will be measured along the pipe flow line from center to center of manholes, inlets, special sections, the ends of pipe, or the ends of the sloped or skewed ends, whichever is applicable.

Trench resurfacing will be measured according to 00495.80.

Payment

00459.90  Payment - The accepted quantities of cast-in-place concrete pipe and related work performed under this Section will be paid for at the Contract unit price, per foot for the item "____ inch Cast-In-Place Concrete Pipe".

The nominal diameter of pipe will be inserted in the blank.

Payment will be payment in full for furnishing and placing all Materials, and for furnishing all Equipment, labor, and Incidentals necessary to complete the Work as specified.

Trench resurfacing will be paid for according to 00495.90.

No separate or additional payment will be made for trench excavation and backfill.
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