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PLASTIC PIPE CULVERTS

I. Scope

The work will consist of furnishing and placing plastic pipe for culverts, with the necessary fittings at the location, and to the lines and grades as shown on the drawings, and shall include any necessary excavation and the required structural support.

II. General

Pipe and fittings shall be of the size, shape, and kind of material as shown on the drawings.  

The Installer shall provide the Engineer with a Certificate of Compliance from the manufacturer for each type of plastic pipe furnished.  Said certificate shall certify that the plastic pipe complies with the requirements of the specifications, and shall include the resin material cell classification, unit weight of pipe, average pipe stiffness and the date of manufacture.
The dimensions given for the pipe are nominal inside diameters from which the average inside diameter shall not vary more than the amount specified for in the ASTM or ASSHTO specification for the different types of pipe
III. Materials

The pipe used shall be listed on the "Practice Requirements" sheet.  Prior to purchase of the pipe, the owner should provide the Engineer with the name of the pipe manufacturer and the markings on the pipe for the Engineer's determination of acceptance.  The quality of the pipe shall conform to the requirements of one of the following type of pipe:
ASSHTO M 294-01, Corrugated Polyethylene Pipe.  The pipe shall be Type C (full circular cross section, with a corrugated surface both inside and outside; or Type S, (full circular cross section, with an outer corrugated pipe wall and a smooth inner liner).  Corrugations shall be annular.

ASTM F949, Poly (Vinyl Chloride) (PVC) Corrugated Sewer Pipe and fittings.  The pipe shall be full circular cross section, with an outer corrugated pipe wall and a smooth inner liner.  Pipe stiffness shall be 46 psi.


ASTM F679, Poly (Vinyl Chloride) (PVC) Large-Diameter Plastic Gravity Sewer Pipe and Fittings.  The pipe shall conform to all the requirements of ASTM Designation F 679.  Pipe stiffness shall be 46 psi

ASTM F794, Poly (Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe and Fittings Based On Controlled Inside Diameter.  The pipe shall conform to all the requirements of ASTM Designation F 794.  Pipe stiffness shall be 46 psi

IV. Control of water   
Do not lay or embed pipe in standing or running water.  At all times prevent runoff and surface water from entering the trench.  Maintain water level below pipe bedding and foundation to provide a stable trench bottom.
De-watering shall meet the requirements of 909 Control of Water.  De-watering should continue through-out the pipe laying operation until sufficient cover is placed over the pipe so that it will not float.
V. Trench Excavation

All necessary excavation shall be to the limits required to place the pipe to grade.  Any trench excavations greater than 4 feet in depth shall be supported as necessary to safeguard the work and workmen.

Where trench walls are stable or supported, provide a minimum trench width sufficient, but no greater than necessary, to ensure working room to properly and safely compact haunching and other embedment materials.  The space between the pipe and the trench wall must be larger than the compaction equipment used in the pipe zone.  The minimum trench width shall be not less than 1.25 times the outer diameter plus 12 inches.  
Laying and Bedding The Pipe

The installer shall furnish such equipment as is necessary to place the pipe without damaging the pipe.  The pipe shall be transported and handled in such a manner as to prevent bending or crushing.

Unless otherwise specified, the pipe shall be installed and the pipe sections shall be joined in accordance with the manufacturer's recommendations.  
The pipe shall be firmly and uniformly bedded throughout it entire length to the depth specified on the drawings.  Provide a minimum of 4 inches of bedding unless otherwise specified.    When rock or unyielding material is present in the trench bottom, install a minimum of 6 inches of bedding below the bottom of the pipe.  Where the trench bottom is unstable or shows a “quick” tendency, excavate to a depth as required by the engineer and replace with Class IB or Class II material.  If the trench sidewalls slough off during excavation or pipe installation, remove all sloughed or loose material from the trench.
After the grade line has been checked for proper elevation, the pipe shall be loaded sufficiently to prevent its being lifted from the bedding during backfilling. 

Deflection of pipe diameter (in the vertical direction) shall be controlled by strutting or other methods.  Pipe with bell and spigot shall be placed with the bell upstream.  Bell holes shall be excavated to allow the pipe to rest firmly on the bedding.  All work shall be carried out in the dry and stable conditions.

Pressure testing:  When specified, the pipeline shall be tested for leakage by subjecting the pipeline to a water pressure equal to the design working head.  All locations of joints and connections shall be open from backfill during testing.  However, some backfill may be placed in the mid-sections of the pipe for the purpose to hold the pipe in place while testing.  After testing any leaks shall be repaired, and the line tested again.  After the leaks have been satisfied, the backfill can be completed.

VI. Structural Backfill

All necessary excavation shall be to the limits required to place the pipe to grade.  Any trench excavations greater than 4 feet in depth shall be supported as necessary to safeguard the work and workmen.

Structural backfill shall consist of one of the following classes of backfill (ASTM D2321) which is as shown on the drawings:
Class 1B - The material shall conform to the following gradation:

               Sieve Size
Percent Passing Sieve Size


1 1/2 inch
100

 No. 4  

≤ 50

 No. 200

≤ 5

The material is to be placed in layers of not more than 6 inches and the relative density of each layer shall not be less than 85 percent of the maximum laboratory compaction at optimum moisture in accordance with ASTM D-698.  
Class II- On-site material (GW, GP, SW, and SP) - Backfill material shall be of the material from on-site excavation and shall be compacted to a minimum density 85 percent of the maximum laboratory compaction at optimum moisture in accordance with ASTM D-698.
Class III - On-site material (GM, GC, SM, and SC) - Backfill material shall be of the material from on-site excavation and shall be compacted to 90 percent of the maximum laboratory compaction at optimum moisture in accordance with ASTM D-698.

Cement Slurry Backfill may consist of a fluid, workable mixture of aggregate, cement and water.  The aggregate shall be Class II backfill material.

The mixture shall contain a minimum of 2 bags of Portland cement per cubic yard of slurry, and only sufficient water to produce a workable mix that will flow and can be pumped without segregation of the aggregate while being placed.
The slurry is to be allowed to cure in place for 12 hours before proceeding with other construction operations.
Backfill material shall contain no rocks greater than     1 1/2 inches.  Compaction shall be accomplished by means of hand tamping or manually directed power tamper, or plate vibrators.  Fill shall be placed in approximately horizontal layers not more than 6 inches thick before compaction, and in a manner which will prevent damage to the conduit.  The height of the fill adjacent to the conduit shall be increas​ed at approximately the same rate on all sides.  Water shall be added to the fill material, if necessary, to obtain the proper moisture for compaction; the material shall retain a ball shape when squeezed in the hand.

The initial backfill shall extend to a minimum of 12 inches above the top of the pipe before using mechanical compactors.  The final backfill shall be placed in layers, not exceeding 8 inches and compacted, and is to extend upward to the natural ground surface or the limits as shown on the drawings.  Heavy motorized equipment shall not be permitted for compacting backfill.
VIII
 MINIMUM COVER

To prevent damage to the pipe and disturbance to the embedment, a minimum depth of cover should be installed before allowing vehicles or heavy equipment to cross the pipe trench.    Provide a minimum cover of 24 inches or one pipe diameter (whichever is larger) over Class IB embedment and 36 inches for Class II and III embedment.
1X
CONCRETE HEADWALLS OR OTHER CONCRETE APPURTENANT STRUCTURES.

Concrete headwalls or other concrete appurtenant structures shall conform to the details shown on the drawings and installed in accordance with Conservation Practice Specification 900, Concrete (3000 psi).
X
Water Control Gates

Water control gates, when re​quired, shall conform to the details shown on the drawings and shall be installed according to the manufacturer's recommendation. 
XI
Vegetative Cover

Unless otherwise specified, a protective cover of vegetation shall be established on the disturbed area.  The planting of vegetative materials shall conform to the requirements of Practice Specification 342, Critical Area Planting.  

XII
Special Measures

Measures and construction methods shall be incorporated as needed and practical that enhance fish and wildlife values.  Special attention shall be given to protecting visual resources and maintaining key shade, food and den trees.  

X11I
Construction Operations

Construction operations shall be done in such a manner that erosion and air and water pollution are minimized and held within legal limits.  The owner, operator, Contractor or other persons will conduct all work and operations in accordance with proper safety codes for the type of construction being performed with due regards to the safety of all persons and property.  

The completed job shall be workmanlike and present a good appearance.  
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