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Inspecting and Handling Materials


All material for subsurface drains shall be carefully inspected before the drains are installed.  Clay and concrete tile shall be checked for damage from freezing and thawing before installation.  Bituminized fiber and plastic pipe and tubing with imperfections shall not be used.  Damaged sections shall be removed and a suitable joint made connecting the replaced and retained section.


Placement


All subsurface drains shall be laid to line and grade and covered with approved blinding, envelope, or filter material to a depth of not less than 3 inches.  No reversed grades in the drain will be permitted.  If an impervious or pervious sheet is used over the drain, at least 3 inches of blinding material must cover the pipe.


If the conduit is to be laid in a rock trench or if rock is exposed at the bottom of the trench, the trench shall be over excavated and backfilled, compacted and bedded.  The conduit shall not be any closer than 2 inches from the rock.


Joints in drain tile shall not exceed 1/8 inch and in sandy soils, the closest possible fit is required.


All tile or conduits shall be installed according to Engineering Standard 606-Subsurface Drains.


Earth backfill material shall be placed in the trench in a manner to insure that the conduit does not become displaced and that after backfilling, the filter and bedding meet the requirements of the plans and specifications.


When a filter is required, all openings in the subsurface drain will be protected by the filter.  No part of the conduit containing openings shall be left exposed.


When sand-gravel filter material is used, it shall be a mixture of sand and gravel designed to prevent the material in which the installation is made from entering the conduit.  The trench shall be over excavated 3 inches and backfilled to grade with filter material.  Additional filter material shall be placed over the conduit to fill the trench to a depth of 3 inches over the top of the conduit.


The installing contractor shall certify that the installation complies with the requirements of these specifications and name the source of material used.


Material Specifications


All materials currently acceptable for subsurface drains and the specifications for use in determining the physical requirements and testing of all the approved materials, except for corrugated polyvinyl chloride drainage tubing is listed under materials in Engineering Standard (606) SUBSURFACE DRAIN.


Specifications for Corrugated Polyvinyl Chloride Drainage Tubing


Definition


1.	This specification applies to corrugated polyvinyl chloride drainage tubing and fittings for subsurface drainage where soil support is given to its flexible walls.  It pertains to tubing having a nominal diameter of 3, 4, 5, 6, and 8 in.


Applicable Publications


1.	The following publications are applicable to this standard.


a.	American Society for Testing and Materials (ASTM) Standards:


D-6l8.....Methods of Conditioning Plastics and  Electrical Insulating Materials


D-883.....Definitions of Terms Relating to Plastics	


D-l248....Polyethylene Molding and Extrusion Materials	


D-l784....Rigid Polyvinyl Chloride Compounds	


D-2l22....Methods of Determining Dimensions of Thermoplastic Pipe and Fittings


D-2l52....Quality of Extruded Poly(Vinyl Chloride) Pipe by Acetone Immersion


D-24l4....Method of Test for External Loading Properties of Plastic Pipe by Parallel-Plate Loading 


D-2444....Impact Resistance of Thermoplastic Pipe and Fittings by Means of a Tup (Falling Weight)


Materials


1.	General


Compounds used in the manufacture of corrugated PVC drainage tubing and fittings shall have a minimum cell classification conforming with 12344-C in ASTM-D-1784.  The compounds shall also contain an ultraviolet stabilizer that will provide protection against degradation due to sunlight for a minimum of 2 years.


a.	Polyethylene Fittings


Polyethylene fittings may also be used on corrugated PVC tubing.  Compounds used in the manufacture of polyethylene fittings shall conform with the requirements of Grades P-14, P-23, P-33, or P-34 and Class C (unless equivalent ultra-violet protection is uniformly included), according to ASTM-D-1248.


2.	Rework Material


Clean rework material generated from the manufacturer’s own tubing production may be blended with the same type of virgin tubing compound used by the same manufacturer, provided that the tubing meets the requirements of this standard.


General Requirements


1.	Material


The material used in the manufacture of the drainage tubing and fittings shall be resistant to the chemicals normally present in subsoils and ground water.


2.	Workmanship and Thickness


The tubing and fittings shall be homogeneous throughout and free from visible cracks, holes, foreign inclusions, or other defects.  The tubing wall shall have a thickness at any point in excess of 15 mills and shall be as uniform as commercially practicable to enable the tubing to meet the requirements of this standard.  The tubing shall be round in cross section and corrugated over its entire length.  The corrugations may be of any configuration but shall be uniform.


Detail Requirement


1.	Dimensions


a.	Nominal Diameter


The nominal diameter for tubing description shall be the inside diameter.


b.	Inside Diameter


The tolerance on the specified inside diameter shall be 1.5 percent when measured according to instructions in paragraph G.3.


c.	Length


The tubing may be sold in any length agreeable to the user.  The length shall not be less than 99 percent of the stated quantity when measured according to instructions in paragraph G.4.


d.	Perforations


If perforations are specified, the water inlet shall be at least 1.0 sq. in./ft. of tubing length.  The inlets may be either circular perforations or slots and shall not be more than 1/8 in. wide and 1-I/4 in. long for 3, 4, and 5 in. diameter tubing, or 1-I/2 in. long for 6 and 8 in. diameter tubing and in the middle of the valley so that there is a shoulder on each side of the slot.  Slots and circular perforations shall be cleanly cut.  Perforations shall be measured according to instructions in paragraph G.5.


2.	Pipe Stiffness


The tubing shall have the minimum pipe stiffness given in Table 1 when tested according to instructions in paragraph G.6.  The tubing shall not show evidence of cracking, rupture, or reverse curvature when tested according to instructions in paragraph G.6.a.  Tubing tested shall contain perforations if applicable.


3.	Elongation


The tubing shall not elongate more than the specified maximum given in Table 1 when tested according to instructions in paragraph G.7.  Tubing tested shall contain perforations if applicable.


4.	Joint Separation Resistance


Joints made with couplings installed according to the manufacturer’s instructions shall not separate when tested according to instructions in paragraph G.8.


5.	Quality of Extruded PVC


Tubing specimens shall not display flaking or disintegration when tested according to instructions in paragraph G.9.


6.	Brittleness


Tubing specimens shall not crack or split when tested according to instructions in paragraph G.10.


7.	Bending


There shall be no evidence of splitting or cracking when tested according to instructions in para-graph G.11.


8.	Straightening


There shall be no evidence of splitting or cracking when tested according to instructions in paragraph G.12.


Sampling and Retest


1.	Sampling


Samples of tubing and fittings sufficient to determine conformance with this specification shall be taken at random from stock by the testing agency.  Samples must be representative of the product type under consideration.


2.	Retest and Rejection


If any test failure occurs, the tubing or fittings shall be retested to establish conformity.  The test shall be repeated on two additional samples from the same lot or shipment.  If either of these two fails, the tubing or fitting does not comply with this specification.


Methods of Test


1.	Conditioning Test Specimens


Before testing, specimen shall be conditioned at 73 degrees F +2 degrees F, for not less than 40 hours according to Procedure A in ASTM-D-618 for tests requiring conditioning, unless otherwise specified.


2.	Test Conditions


Tests shall be conducted in a laboratory atmosphere of 73 degrees F +2 degrees F, unless otherwise specified.


3.	Inside Diameter


Measure the inside diameter of the tubing with a tapered plug according to guidelines in ASTM-D-2122.


4.	Length


Measure tubing with any suitable device accurate to 1.25 in. in 10 ft. (0.2 percent).  Make all measurements on the tubing while it is resting on a relatively flat surface in a straight line.  No external forces of tension or compression shall be exerted on the tubing.


5.	Perforations


Measure dimensions of perforations on a straight specimen.  No external forces shall be applied.  Make linear measurements with instruments accurate to 0.01 in.


6.	Pipe Stiffness


The tubing specimens shall be tested for pipe stiffness.  F/AY, as described in ASTM-D-2412, except for the following conditions:  (1) The test specimens shall be 12 plus or minus 1/8 in. long; (2) Locate the first specimen in the loading machine with the imaginary line between the two corrugator seams (end view) parallel to the loading plates.  The specimen must lay flat on the plate within 1/8 in. and shall be straightened by hand bending at room temperature to accomplish this.  Use the first location as a reference point for rotation and testing of the other two specimens.  Each specimen shall be tested in only one position; (3) The deflection indicator shall be readable and accurate to plus or minus 0.001 in.; and (4) The parallel plates must exceed the samples in length.


a.	Deflection


The pipe stiffness test described in paragraph G.6 shall be continued until a deflection of 20 percent of the original inside diameter is reached.  Visual examination shall be carried out immediately.


7.	Elongation


A minimum of three test specimens, 5 ft. in length, shall be tested for stretch resistance.  Subject each test specimen to a longitudinal stretching force of the magnitude of five times the nominal inside diameter in pounds, excluding tare weight.  The specimens shall be hung vertically, and the test force shall be applied as a dead (hanging) weight to the bottom end of the tube.  The gage length for determining percentage elongation shall be the middle 3-ft. part of the specimen.  A tare weight (one times the inside diameter) shall be applied before making the 3 ft. gage length.  The test weight shall be applied gently and shall be allowed to remain for 3 minutes; the gage length shall then be quickly measured to the nearest 0.125 in. to determine elongation.  Elongation (E) shall be calculated as:


E =  (in. of stretch)  X  100 percent


36 in.


8.	Joint Separation Test


The elongation test shall be repeated with a fitting in the center of a 3 ft. gage section.  No external reinforcement, such as tape or wire shall be used unless supplied by the manufacturer with the fitting.  Separation shall be considered a failure.


9.	Quality of Extruded PVC


Sections of tubing shall be tested for quality of extrusion according to guidelines in ASTM-D-2152.


10.	Brittleness


Tubing specimens shall be tested according to guidelines in ASTM-D-2444.  A Tup B weighing 5.5 lb. shall be used, and the height of drop shall be 1.8 ft.  A flat plate specimen holder shall be used.  The specimens shall be conditioned for 24 hours at a temperature of 32 degrees F +2 degrees F, and all tests shall be conducted within 60 seconds after removing the specimen from this atmosphere.


11.	Bending


Select three tubing specimens of sufficient length to be bent half a revolution around a cylindrical mandrel with a radius of three times the nominal diameter of the tubing.  Condition the specimens at 32 degrees F +2 degrees F for a minimum of 24 hours.  Remove the specimen from the cold chamber, and within 30 seconds bend the specimen by hand one-half revolution over the mandrel.  Do not exert longitudinal forces on the specimen while bending.  Keep the specimen in this position for 10 minutes and then immediately visually inspect the specimen in the bent position for splits and cracks.


12.	Straightening


Select three tubing specimens of sufficient length to be bent half a revolution around a cylindrical mandrel with a radius of three times the nominal diameter of the tubing.  Bend the specimen by hand one-half revolution over the mandrel and secure it in this position.  Do not exert longitudinal forces on the specimen while bending.  Place the mandrel and the secured specimen in a cold chamber for a minimum of 24 hours at 32 degrees F +2 degrees F.  Within 30 seconds after removing the specimen from the cold chamber, straighten the specimen by hand and visually inspect it for splits and cracks.  Inspect it again for splits and cracks 24 hours later.


Marking


1.	Marking


Corrugated polyvinyl chloride drainage tubing complying with this specification shall be marked regularly at intervals not exceeding 10 ft. with the manufacturers identification symbol.


a.	Dating


Each roll or bundle shall bear the day, month and year of manufacture.


b.	Declaration of Compliance


The following statement shall appear on invoices, sales literature, and quotations:  “This tubing complies with all applicable requirements of USDA, Soil Conservation Service, Specifications for Corrugated Polyvinyl Chloride Drainage Tubing, dated October 1977.”


Report


1.	The test report shall include the following


a.	Date or dates of tests (uncoded).


b.	Complete identification of product tested, including nomenclature, manufacturer, source, and previous history, if any.


c.	Description of manufacturer’s product marking.


d.	Notation describing any retesting because of previous test failure.


e.	Conditioning method.


f.	Details of sampling.


g.	Date in the report must include test results and weights of each test specimen, as well as averages of such tests and weights.


h.	Description of any failures.


i.	If tubing meets all requirements of this specification, the report shall contain the statement noted in para-graph 8.1.2.


Table 1. - Physical test requirements for corrugated polyvinyl chloride drainage tubing (heavy-duty)


Physical Property Specified�
Tubing Requirements�
�
Stretch resistance (maximum)�
5 pct�
�
Pipe stiffness at 5 pct deflection (minimum)�
30 lb/in.2�
�
Pipe stiffness at 10 pct deflection (minimum)�
25 lb/in.2�
�
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 Conservation practice standards are reviewed periodically, and updated if needed.  To obtain the current version of this standard, contact the Natural Resource Conservation Service.
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