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conservation practice sPECIFICATION

587B - structure for water control
corrugated thermoplastic culverts

I.  Scope

The work will consist of furnish​ing and placing corrugated thermoplastic 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 theromoplastic pipe furnished.  Said certificate shall certify that the thermoplastic 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 following:

Pipe Size


Maximum
12" through 18"


1/4 inch
21" through 24"


3/8 inch
Over 24"


1/2 inch

III. Materials

The quality of pipe shall conform to the requirements of ASTM F-667 for Type C (Corrugated inside and outside) and Type S (Corrugated outside and smooth inside) fittings shall be manufactured from only HDPE compounds conforming to Type III,  Class C, Category 3, 4, 5; Grade P-33 or P-34 of ASTM D-1248.

Clean reworked HDPE material generated from the manufacturer's own production may be used by the manufacturer of HDPE thermoplastic pipe, provided that the pipe and fittings meet all requirements of the specification.

The cell classification for each individual property of virgin and reworked HDPE compounds shall conform to ASTM D-3350 and the following:

Property


Cell Classification
Density



3
Melt Index


21, 3 or 4
Modulus of Elasticity

4, 5 or 6
Tensile Strength


4, 5 or 6
Environmental Stress
 Crack Resistance


2 or 3
Hydrostatic Design Basis

0, 1, 2, 3 or 4
Ultraviolet Stabilizer

C2
1.  The Melt Index for cell classification 2 material used to manufacture pipe shall not be greater than 0.6.  Rotationally molded fittings may be produced from material compounds having a melt index cell classification of 1.

2.  HDPE resin shall contain not less than 2 + 1/2 percent Carbon black ultraviolet stabilizer.

IV.  Pipe Thickness, Stiffness and Unit Weight

Wall thickness of Type C corrugated polyethylene pipe shall be measured at the inside valley of the corrugation.  Wall thickness of Type S corrugated polyethylene pipe shall be the thickness of the inner liner measured between corrugation valleys.  The wall thickness of the various types of polyethylene pipe, measured as specified above, shall equal or exceed the minimum wall thickness values in Table 1.

The pipe stiffness shall be determined in accordance with ASTM D-2412 at 5 percent deflection.  Average pipe stiffness shall be determined for each manufactured run from three specimens.  Each test specimen shall have a length equal to the pipe diameter, except diameters larger than 36 inches the specimen length shall not exceed 36 inches.  The average pipe stiffness shall equal or exceed the minimum pipe stiffness value for each individual kind and size of thermoplastic pipe listed in Table 1.

The pipe unit weight for corrugated HDPE shall be determined in accordance with AASHTO M-294.  Each test specimen for pipes 24 inches in diameter and less shall be a minimum length of two diameters.  Each test specimen for pipes over 24 inches in diameter shall be one diameter or a maximum of 36 inches, whichever is less.  The weight of pipe specimens shall be determined with any suitable weighing device accurate to 0.10 pound.  The pipe unit weight for each individual kind and size of thermoplastic pipe shall equal or exceed the minimum unit weight value for each individual kind of thermoplastic pipe listed in Table 2.



Table 1 - HDPE Pipe

Nominal

Minimal Wall

Min.Pipe
Diameter
Thickness  
 
Stiffness
(inches)

 (inches)


(PSI)
   12   
    
      0.035  

    45
   15   
    
      0.035  

    42
   18   
    
      0.050  

    40
   21   
    
      0.050  

    38
   24   
    
      0.050  

    34
   27   
    
      0.050  

    31
   30   
    
      0.050  

    28
   33   
    
      0.050  

    25
   36   
    
      0.050  

    22
   42   
    
      0.050  

    19
   48   
    
      0.050  

    17


  Table 2 - HDPE Pipe Minimum


        Unit Weight
Nominal
  
Type C  
  
Type S
Diameter
Corrugated
Corrugated
(inches)

(lbs/linft)
(lbs/linft)

   12  

    1.7

     3.2
   15  

    3.2

     4.6
   18  

    5.1

     6.6
   21   
   24  

    8.5

    11.5


   27  
       

        


    
   30  

   12.7

    15.5

    
   33  

         
   36  

   17.8

    18.7

    

V.  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.  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 Excavation and 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 types which is as shown on the drawings:

Type A - On-site material - Backfill material shall be of the material from on-site excavation and shall be compacted to 95% percent of the maximum laboratory compaction at optimum moisture in accordance with ASTM D-698.

Type B - Cal-Trans Class 2 Aggregate Base 3/4-in. Max.  The material shall conform to the following gradation:


1 inch

100

3/4-inch

87-100

 No. 4  

30-65

 No. 30 

5-35

 No. 200

0-12

The material is to be placed in layers of not more than 8 inches and the relative density of each layer shall not be less than 95%.

Type C - Slurry Cement.  Backfill may consist of a fluid, workable mixture of aggregate, cement and water.  The aggregate shall conform to the following grading:


1 in

100

3/4 in

60 - 100

3/8 in

50 - 80

No. 4 

40 - 70

No. 100

10 - 40

No. 200

 0 - 5

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.  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 2 inches.  Compaction shall be accomplished by means of hand tamping or manu​ally directed power tamper, or plate vibrators.  Fill shall be placed in approximately horizon​tal layers.  Fill shall be placed in layers not more than 4 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 neces​sary, to obtain the proper mois​ture 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.

VII.  Water Control Gates

Water control gates, when re​quired, shall conform to the de​tails shown on the drawings and shall be installed according to the manufacturer's recommen​dation.  

VIII.  Vegetative Cover

Unless otherwise specified, a  protec​tive cover of vegetation shall be established on the dis​turbed area.  The planting of vegetative materials shall con​form to the requirements of Practice Specification 342, Critical Area Planting.  

IX.  Special Measures

Measures and construction methods shall be incorporated as needed and practical that enhance fish and wildlife values.  Special at​tention shall be given to pro​tecting visual resources and main​taining key shade, food and den trees.  

X.  Construction Operations

Construction operations shall be done in such a manner that ero​sion and air and water pollution are minimized and held within le​gal limits.  The owner, operator, Contractor or other persons will conduct all work and operations in accordance with proper safety codes for the type of construc​tion being perform​ed with due re​gards to the safety of all per​sons and property.  

The completed job shall be work​manlike and present a good ap​pearance.  

OPERATION AND MAINTENANCE ITEMS

A properly operated and maintained structure for water control is an asset to your farm.  This structure was designed and installed to safely convey water at a condition that will prevent erosion.  The estimated life span of this system is at least 10 years.  The life of this system can be assured and usually increased by dev​eloping and carrying out a good operation and maintenance program.

This practice will require you to perform periodic operation and maintenance to maintain satis​factory performance.  Here are some recommendations to help you develop a good operations and maint​enance program.

All fences, railings, and/or warning signs shall be maintained to provide warning and/or prevent unauthorized human or livestock entry.

Maintain vigorous growth of vegetative coverings.  This in​cludes reseeding, fertilization and application of herbicides when necessary.  Periodic mowing may also be needed to control height.

Remove any debris that may accumulate on or in the immediate area of the structure.

Settlement or cracks in the soil weaken earthen sections and may accelerate the development of flow paths that may result in structure failure.  This should be investigated to determine the cause and immediately repaired.

Check metal surfaces for rust and other damage, especially sections in contact with earthfill and with other materials.  Repair or replace damaged section and apply paint as protective covering.

Eradicate or otherwise remove all rodents or burrowing animals.  Immediately repair any damage caused by their activity.

Immediately repair any vandalism, vehicular, or livestock damage to the structure, and any appurtenances.

Other items specific to your project are listed on the "Practice Requirement" sheet.
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