
THIS RECOMMENDED SPECIAL PROVISION SHOULD BE USED

IN CONJUNCTION WITH STANDARD DRAWINGS C-13.15

RECOMMENDED SPECIAL PROVISION
(MA1010HDPEP, 07/24/05)

SECTION 1010
DRAINAGE PIPE
1010-8
Corrugated High Density Polyethylene Plastic Pipe: the section of the Standard Specifications is revised to read:
1010-8
Corrugated High Density Polyethylene Pipe:
1010-8.01
General Requirements:
The contractor shall submit a Certificate of Analysis, conforming to the requirements of Subsection 106.05, to the Engineer at least three weeks prior to the installation of corrugated high-density polyethylene pipe (CHDPEP).  The test results and documentation will be evaluated by the ADOT Materials Group.  The Department reserves the right to perform testing to ensure compliance with the specification.

For CHDPEP 12 inches in diameter and larger, the manufacturer’s plant shall be certified by a testing organization approved by the ADOT Materials Group.

In addition to the requirements specified herein, CHDPEP, fittings, couplings, and ends shall conform to the requirements of AASHTO M252 for pipe sizes less than 12 inches in diameter, and AASHTO M294 for pipe sizes 12 to 60 inches in diameter.

Non-perforated pipe shall have water-resistant joints, except where watertight joints are specified on the project plans.  Watertight joints may be substituted for water-resistant joints.

Watertight joints shall conform to the requirements of ASTM D 3212.  Water-resistant joints shall conform to the requirements of ASTM D 3212, except that the internal water pressure test shall be conducted at 2.0 pounds per square inch, during which the joint leakage shall not exceed 200 gallons per inch of diameter per mile of pipe per day. 

Magnetically-detectable plastic tape, placed in the trench 18 to 24 inches above the CHDPEP, shall have a minimum thickness of 5.5 mils and a minimum tensile strength of 5000 pounds per square inch.  The tape shall be marked as to its purpose (i.e., "STORM DRAIN" or "IRRIGATION PIPE").

1010-8.02

Field Inspection:
For pipe 12 to 60 inches in diameter, after completion of the final fill and before any paving operation, the contractor shall dewater the installed pipe and provide the Engineer with either a video of the installation as detailed in Subsection 1010-8.03(A), a mandrel test log as detailed in Subsection 1010-8.03(B) or a physical measurement test log as detailed in Subsection 1010-8.03(C).  The Engineer may waive this requirement for side drains and cross drains that are short enough to visually inspect from the end of the pipe.

The Engineer shall inspect all pipes for line and grade, joint gaps and misalignments, damage, and debris.  Based on the results of the inspection and deflection testing, the Engineer may accept the installation, request an action plan from the contractor to remedy any excessive deflection, or direct the contractor to remove and replace the pipe as detailed in the table below. 

If the contractor disagrees with results of the first deflection test(s), they may re-test the installation using any of the methods detailed in Subsection 1010-8.03.  The contractor shall bear the cost of the re-testing; however, if the re-testing shows that deflection is no greater than 5.0% of the AASHTO minimum pipe diameter along the complete length of the pipe, the Department will reimburse the contractor for the cost of the re-test.

	PIPE INSTALLATION

	DEFLECTION (%)
	ACTION

	0 – 5.0
	FULL ACCEPTANCE

	>5.0 – 7.0
	CONTRACTOR TO PRESENT ACTION PLAN TO ENGINEER 

(ex. REMOVE AND RECONSTRUCT, OR REMOVE AND REPLACE)

RETEST

	>7.0
	REMOVE AND REPLACE

RETEST


For pipe deflection greater than 5.0%, but less than or equal to 7.0%, the contractor shall present an action plan to the Engineer for remedying the excessive deflection.  Options may include, but are not limited to, excavating the affected portion of the run and reconstructing the pipe, or removal and replacement of the affected portion.  The Engineer’s approval is required before the contractor may undertake any remedial efforts.  For pipe deflections greater than 7% of the AASHTO minimum pipe diameter, the contractor shall remove and replace the affected length of pipe.

1010-8.03

Inspection Procedures: 



(A)
Video Camera:




(1)  
Equipment:
Use a pipeline video inspection camera with a laser light ring projector mounted onto and in front of the camera. The video shall be in the VHS format and provide a minimum resolution of 480 lines per inch. The videotape must have a distance marking, accurate to one foot per 100 feet.  The contractor shall install a frame grabber card on the computer used to view the video image. The speed of the moving camera through the pipe shall not be greater than 30 feet per minute.




(2)
Calibration:

Project the light or laser ring a set distance away from the camera so that the entire ring is visible in the image.  Calibrate the projected light or laser ring at the beginning of the inspection by capturing the image of an object of known length or physically measuring the pipe at the location where the light or laser ring is projected.




(3)
Intervals:

Deflection measurements shall be taken continuously for each pipe run.  Deflection shall be expressed to the nearest 0.1% of the AASHTO minimum pipe diameter.



(B)
Mandrel:



(1)
Equipment:
The mandrel testing equipment shall be the rigid, nonadjustable type, with an odd number of legs (9 minimum) having a length not less than the nominal outside diameter of the mandrel.  The diameter of the mandrel at any point shall not be less than 93% or 95% of the AASHTO minimum diameter size of the pipe being tested.  The mandrel shall be fabricated of metal, fitted with pulling rings at each end, and stamped or engraved with its diameter on some segment of the mandrel other than a runner.  Rope with minimal elongation characteristics (less than one foot per 100 feet) shall be used to pull the mandrel through the pipe.  The rope shall be marked in one-foot increments.




(2)
Calibration:

The mandrels’ diameter shall be calibrated before and after each day’s testing by use of true circular rings of diameters equal to 93% and 95% of the AASHTO minimum inside diameter of the pipe being tested.  The Engineer shall be present during the calibration.




(3)
Procedure:

The rope shall be drawn through the pipe, and then attached to the leading end of the 95% diameter mandrel.  The length of the pipe run, as measured by the pull rope shall be recorded.  A rope marked with one-foot increments shall also be attached to the mandrel’s trailing end.  The mandrel shall then be pulled through the pipe run by hand.  If the 95% diameter mandrel’s progress is refused the location shall be recorded.  The 95% diameter mandrel shall then be run through the pipe from the opposite end until its progress is refused.  That location shall be recorded.  

If the 95% diameter mandrel does not pass completely through the pipe, the procedure detailed above is repeated using the 93% diameter mandrel. 

(C)
Physical Measurement:




(1)  
Equipment:

Measuring devices marked with increments of 1/16 inch shall be used.  These may include, but are not limited to, tape extensometers, metal measuring tapes, and wooden folding rulers with a 6-inch slide.  A 24-inch level shall be used to verify vertical and horizontal control.




(2)
Intervals:

Deflection measurements shall, at a minimum, be taken at each end of the pipe run and at intervals no greater than 5% of the pipe run (i.e., a minimum of 21 locations) based on the as-built length.  Deflection measurements shall be taken vertically (6 to 12 o’clock) and horizontally (3 to 9 o’clock) at each location.  The larger of the two measurements at each location shall be recorded.  If a deflection greater than 5.0% of the AASHTO minimum pipe diameter is measured at any location, the Engineer shall require additional deflection measurements be taken at intervals of 1% of the pipe run, for a distance of up to 5% of the pipe run, in both directions from that location.  Deflection shall be calculated as follows and expressed to the nearest 0.1%:

% Deflection = [ (AASHTO Minimum Diameter – Measured Diameter) / AASHTO Minimum Diameter ] X 100

Alternately, the contractor, with the Engineer’s approval, may measure the pipe diameter after placement, but prior to backfilling (D1).  Measurements shall, at a minimum, be taken at each end of the pipe run and at intervals no greater than 5% of the pipe run (i.e., a minimum of 21 locations) based on the as-built length.  Measurements shall be taken vertically (6 to 12 o’clock) and horizontally (3 to 9 o’clock) at each location.  Locations where the measurements are taken shall be marked.  After completion of the backfilling, physical measurements are again taken at the marked locations.  The larger of the two measurements at each location shall be recorded (D2).  Deflection shall then be calculated as follows and expressed to the nearest 0.1%:

% Deflection = [ (D1 – D2) / D1 ] X 100

(D)

Testing Cost:

Testing costs are considered incidental to the construction and included in the unit cost of the pipe.  No separate measurement or payment will be made for testing, except as specified in Subsection 1010-8.02 regarding re-testing.
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