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Concrete Pipe
NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE SPECIFICATION
430 – IRRIGATION PIPELINE
CONCRETE PIPE

I. GENERAL
The work shall consist of furnishing and installing concrete pipe conduits, along with the necessary fittings and appurtenances, to the lines and grades shown on the drawings and/or as staked in the field.  Details of construction shown in the design drawings shall be considered as part of this specification.  In the event of a conflict between the drawings and these specifications, the more stringent requirement shall be followed, unless otherwise approved by the engineer.
II. MATERIALS
A. Pipe.  Pipe shall equal or exceed the requirements of the applicable specification for the kind of pipe and the type, weight, grade, and finish specified:
NON-REINFORCED PIPE
1. Irrigation pipe.  ASTM C505, Non-reinforced Concrete Irrigation Pipe with Rubber Gasket Joints.
2. Irrigation or drainage pipe.  ASTM C118, Concrete Pipe for Irrigation or Drainage.
3. Drain tile.  ASTM C412, Concrete Drain Tile.
4. Perforated pipe.  ASTM C444, Perforated Concrete Pipe.
5. Culvert pipe.  ASTM C14, Non-reinforced Concrete Sewer, Storm Drain, and Culvert Pipe.
REINFORCED PIPE
1. Round pipe.  ASTM C76, Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe.
 ASTM C361, Reinforced Concrete Low-Head Pressure Pipe.
 ASTM C655, Reinforced Concrete D-Load Culvert, Storm Drain, and Sewer Pipe.
2. Arch pipe.  ASTM C506, Reinforced Concrete Arch Culvert, Storm Drain, and Sewer Pipe.
3. Elliptical pipe.  ASTM C507, Reinforced Concrete Elliptical Culvert, Storm Drain, and Sewer Pipe.
4. Concrete pipe stands.  Concrete pipe stands having a diameter greater than 24 inches shall conform to the requirements of ASTM C76, Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe, or ASTM C478, Precast Reinforced Concrete Manhole Sections.
RUBBER GASKET JOINTS
When rubber gasket joints are specified, the joints and gaskets shall conform to the requirements of ASTM C443, Joints for Concrete Pipe and Manholes, Using Rubber Gaskets, or ASTM C505, Nonreinforced Concrete Irrigation Pipe with Rubber Gasket Joints, as appropriate.
B. Appurtenances.  The pipeline appurtenances, including open stands and vents, shall be of the size, type, material, and pressure rating as shown on the drawings.
III. INSTALLATION
A. Depth of Cover.  Unless otherwise shown on the drawings, the minimum depth of cover over the top of the pipe shall be 30 inches.
Exceptions to this depth may be specified for soils containing rock or for other local conditions.  If a shallower cover is specified, there shall be provisions to protect the line from vehicular traffic.  Greater depths of cover shall be specified when local conditions indicate need.
B. Trench Construction.  Pipe trench excavations shall be to the lines and grades shown on the drawings or as laid out in the field, if not otherwise specified.  Vertical alignment shall be uniform and graded such as to maintain the cover requirements, unless otherwise noted on the drawings.  If irregular grades are required, thrust blocks, air valves, drains, and other appurtenances shall be installed as needed.  Trench walls higher than 5 feet shall be sloped or shored as necessary to insure safe working conditions in accordance with OSHA regulations.  Where trench shoring is used, its use shall not disturb the pipe location, jointing, or backfill.  Refer to Figure 1 and 2 for typical trench details.
Trench width at any point below the top of the pipe shall only be wide enough to permit the pipe to be easily placed and joined and to allow the initial backfill material to be uniformly placed under the haunches and along the sides of the pipe.
If trenches are excavated in soils containing rock or other hard materials or in soils susceptible to swelling and shrinking on wetting or drying, or if the trench bottom is unstable, the trenches shall be over-excavated a minimum of 4 inches and backfilled with sand or compacted fine-grained soils to provide a suitable base.  If water is in the trench, it shall be drained away or controlled in such a manner as not to damage the joint mortar, and a suitable base shall be maintained.
C. Laying and Bedding the Pipe.  Pipe shall be laid to the lines and grades shown on the drawings or as laid out in the field.  Unless otherwise specified, the belled or grooved end of the pipe shall face the direction of laying.
Concrete Cradles or Bedding.  Pipe to be cradled or bedded on concrete shall be set to the specified line and grade and temporarily supported on precast concrete blocks or wedges until the cradle or bedding concrete is placed.  Concrete blocks or wedges used to temporarily support the pipe during placement of bedding shall be of a class of concrete equal to or better than that used in the bedding or cradle.
Earth, Sand, or Gravel Bedding.  The pipe shall be firmly and uniformly bedded throughout its entire length to the depth and in the manner specified on the drawings.  The pipe shall be loaded sufficiently during backfilling around the sides to prevent it from being lifted from the bedding.
Perforated pipe shall be laid with the perforations down and oriented symmetrically about a vertical centerline.  Perforations shall be clear of any obstructions when the pipe is laid.
Elliptical pipe and pipe with elliptical or quadrant reinforcement shall be laid so that the vertical axis, as indicated by markings on the pipe, is in a vertical position.
D. Joints.  
Pipe joints shall conform to the details shown on the drawings and to the requirements in this specification applicable to the type of joint specified. Except where unsealed joints are indicated, pipe joints shall be sound and watertight at the pressure specified.
E. Joining Bell and Spigot Pipe.
Rubber gasket joint, pressure pipe.
Just before the joint is connected, the connecting surfaces of the spigot and the bell or coupling band, sleeve or collar shall be thoroughly cleaned and dried, and the rubber gasket and the inside surface of bell or coupling band, sleeve or collar shall be lubricated with a light film of soft vegetable soap compound (flax soap). The rubber gasket shall be stretched uniformly as it is placed in the spigot groove to insure a uniform volume of rubber around the circumference of the pipe. 
The joint shall be connected by means of a pulling or jacking force so applied to the pipe that the spigot enters squarely into the bell. 
When the spigot has been seated to within 1/2 inch of its final position, the position of the gasket in the joint shall be checked around the entire circumference of the pipe by means of metal feeler gauge. In any case where the gasket is found to be displaced, the joint shall be disengaged and properly reconnected. After the position of the gasket has been checked, the spigot shall be completely pulled into the bell and the section of the pipe shall be adjusted to line and grade.
Rubber gasket joints, sewer and culvert pipe or irrigation pipe.
The pipe shall be joined in accordance with the gasket manufacturer's recommendations except as otherwise specified.
Mastic sealed joints.
At the time of assembly the inside surfaces of the bell and the outside surfaces of the spigot shall be clean, dry and primed as recommended by the manufacturer of the sealing compound. A closely twisted gasket of joint packing of the diameter required to support the spigot at the proper grade and to make the joint concentric shall be made in one piece of sufficient length to pass around the pipe and lap at the top. The gasket shall be laid in the bell throughout the lower third of the circumference. The end of the spigot shall be laid in the bell throughout the lower third of the circumference. The end of the spigot shall be laid on the gasket and the spigot shall be fully inserted into the bell so that the pipe sections are closely fitted and aligned. The gasket then shall be lapped at the top of the pipe and thoroughly packed into the annular space between the bell and the spigot.
1) Hot-pour joint sealer
The sealing compound shall be heated to within the temperature range recommended by the manufacturer and shall not be overheated or subjected to prolonged heating. After the joint is assembled, with the pipe in its final location, a suitable joint runner shall be placed around the joint with an opening left at the top. Molten sealing compound shall be poured into the joint as rapidly as possible without entrapping air until the annular space between bell and spigot is completely filled. After the compound has set, the runner may be removed. Alternate joints may be poured before the pipe is lowered into the trench. In this case, the joint shall be poured with the pipe in a vertical position without the use of the runner. The compound shall have thoroughly set before the pipe is placed in the trench, and the pipe be handled so as to cause no deformation of the joint during placement.
2) Cold-applied sealing compound
The annular space between bell and spigot shall be completely filled with the sealing compound. The compound shall be mixed on the job in accordance with the manufacturer's recommendations and in relatively small quantities so that setting will not be appreciable before application.
3) Preformed sealing compound
Joint packing will not be required, except as recommended by the manufacturer of the sealing compound. Preformed strips or bands of the sealing compound shall be applied to the bell and spigot prior to assembly of the joint in accordance with the manufacturer's recommendations. Any compound extruded from the interior side of the joint during assembly shall be trimmed even with the interior surface of the pipe.
Cement mortar sealed joints.
Cement mortar for joints shall consist of one part by weight of portland cement and two parts by weight of fine sand with enough water added to produce a workable consistency. At the time of assembly the inside surface of the bell and the outside surface of the spigot shall be clean and moist.
1) With packing
A closely twisted gasket of joint packing of the diameter required to support the spigot at the proper grade and to make the joint concentric shall be made in one piece of sufficient length to pass around the pipe and lap at the top. The gasket shall be saturated with neat cement grout, laid in the bell throughout the lower third of the circumference and covered with mortar. The end of the spigot shall be fully inserted into the bell so that the pipe sections are closely fitted and aligned. A small amount of mortar shall be placed in the annular space throughout the upper two-thirds of the circumference. The gasket then shall be lapped at the top of the pipe and thoroughly packed into the annular space between the bell and the spigot. The remainder of the annular space then shall be filled completely with mortar and beveled off at an angle of approximately 45 degrees with the outside of the bell. If the mortar is not sufficiently stiff to prevent appreciable slump before setting, the outside of the joint thus made shall be wrapped with cheesecloth. After the mortar has set slightly, the joint shall be wiped inside the pipe. In pipe too small for a person to work inside, wiping may be done by dragging an approved swab through the pipe as the work progresses.
2) Without packing
The lower portion of the bell shall be filled with stiff mortar of sufficient thickness to make the inner surface of the abutting sections flush. The spigot-end of the pipe to be joined shall be fully inserted into the bell so that the sections are closely fitted and aligned. The remaining annular space between the bell and spigot shall then be filled with mortar and the mortar neatly beveled off at an angle of approximately 45 degrees with the outside of the bell. After the mortar has set slightly, the joint shall be wiped inside the pipe. In pipe too small for a person to work inside, wiping may be done by dragging an approved swab through the pipe as the work progresses.
Unsealed joints.
When unsealed joints are specified, they shall conform to the details shown on the drawings.
F. Joining Tongue and Groove Pipe.
Cement mortar sealed joints.
Mortar shall be as specified for bell and spigot joints. The tongue end of the section being placed shall be covered with mortar and firmly pressed into the groove of the laid section in such a manner that the tongue fits snugly and truly in the groove and that mortar is squeezed out both on the interior and exterior of the joint. Care shall be taken that no mortar falls from the groove end during the abutting operation. Immediately after the pipe sections have been abutted, exposed external surface mortar shall be pressed into the joint and any excess mortar removed, after which the interior surface of the joint shall be carefully pointed and brushed smooth and all surplus mortar removed.
Mastic sealed joints.
Strips or bands of preformed sealing compound shall be applied to the tongue and groove prior to assembly of the joint in accordance with the manufacturer's recommendations. Any compound extruded from the interior side of the joint during assembly shall be trimmed even with the interior surface of the pipe.
Rubber gasket joints.
The pipe shall be joined in accordance with the gasket manufacturer's recommendations except as otherwise specified.

Unsealed joints.
When unsealed joints are specified, they shall conform to the details shown on the drawings.
G. Banding.
When external mortar bands are specified, they shall conform to the details shown on the drawings.
H. Curing Mortar Joints and Bands.
The external surfaces of mortar joints shall be covered with moist earth, sand, canvas, burlap or other approved materials and shall be kept moist for l0 days or until the pipe is backfilled.
Water shall not be turned into the conduit within 24 hours after the joints are finished. Hydrostatic pressure shall not be applied to the conduit prior to l4 days after the joints are finished.
I. Thrust Blocks.  Thrust blocks shall be placed at the locations shown on the drawings.  They shall be constructed of concrete and shall be formed against a solid trench wall.  The space between the pipe and the trench wall shall be filled with concrete to a minimum of the height of the outside diameter of the pipe unless otherwise shown on the drawings.
J. Backfill.  
Initial Backfill.  Unless otherwise specified on the drawings, the initial backfill shall be soil or granular material that is free from rocks, gravel, and frozen materials larger than 1 inch or earth clods greater than 2 inches in diameter.  On-site trench excavated materials may be used as long as any unsuitable materials are removed.  Initial backfill shall be installed to an elevation no less than 6 inches above the top of the pipe, unless otherwise shown on the drawings.  Refer to Figure 1 and 2.  At the time of placement, the moisture content of the material shall be such that the required degree of compaction can be obtained with the backfill method used.
Unless shown otherwise on the drawings, initial backfill may be placed and compacted by hand, mechanical, or water packing methods.  Compaction by hand or by hand-directed mechanical means shall be accomplished in lifts not to exceed 6 inches in thickness.  The initial backfill shall be compacted firmly and evenly around and above the pipe as required to provide adequate lateral support to the pipe.  The pipe shall not be displaced or damaged by the backfilling operation.
Unless special compaction requirements are noted on the drawings, or water packing methods are used, the initial backfill material shall be compacted firmly to achieve a soil density at least equal to the density of the undisturbed side walls of the trench.
If the water packing method is used, the pipeline shall first be filled with water.  The initial backfill, before wetting, shall be of sufficient depth to insure complete coverage of the pipe after consolidation.  Water shall be added to diked reaches of the trench to thoroughly saturate the initial backfill without excessive pooling of water.  After the backfill is saturated, the fill shall be consolidated by rodding or with a vibrator.  The wetted fill shall be allowed to dry until firm before beginning the final backfill.  The pipeline shall remain full of water until after the final backfill is placed.
Final Backfill.  Unless otherwise shown on the drawings, the final backfill shall be free of rocks, frozen clods, or other debris greater than 6 inches in size.  The material shall be placed and spread in approximately uniform layers so that there will be no unfilled spaces in the backfill.  Rolling equipment shall not be used until a minimum of 24 inches of compacted backfill material has been placed over the top of the pipe.  Final backfill may be mounded slightly over the top of the trench above ground level, but in no case shall the final backfill be lower than the natural ground along the top of the trench after settlement.
All special backfilling requirements of the pipe manufacturer shall be met.
K. Cast-in-place Pipelines.
Cast-in-place pipe shall be installed, cured, and backfilled according to the requirements set forth in ACI 346.
IV. TESTING
When water is available at the time the pipe is installed, the system shall be given an operational test.  This test shall consist of filling the pipe with water, taking care to bleed off any air in the pipe.  The pressure shall be slowly brought up to the maximum working pressure for the pipeline.  Leakage or defects caused by poor materials or workmanship shall be repaired, or defective materials replaced, as required.  All of the system components shall operate without difficulty.  It shall be demonstrated that the pipeline will function properly at design capacity.  At or below design capacity there shall be no objectionable flow conditions such as water hammer, continuous unsteady delivery of water, damage to the pipeline, or detrimental discharge from control valves, vents, or stands.  When water is not available to complete a test, the installer shall provide a guarantee stating that he will return and fix leaks or defective materials that are found when the pipe is initially filled with water.
V. BASIS OF ACCEPTANCE
The acceptability of the pipeline installation shall be determined by inspections to check compliance with all the provisions of this specification with respect to the drawings, pipe materials, pipe markings, the appurtenances, and the minimum installation and testing requirements.
The installing contractor shall certify that his installation complies with the requirements of the specification.  He shall furnish a written guarantee that protects the owner against defective workmanship and materials for not less than one year.  The certification identifies the manufacturer and markings of the pipe used.
VI. VEGETATIVE COVER
When specified, a protective cover of vegetation shall be established on the disturbed area.  The planting of vegetative materials shall conform to the requirements of NRCS Practice Specification 342, Critical Area Planting. 
VII. 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.
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CONCRETE PIPE TRENCH DETAILS
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ALTERNATIVE TRENCH DETAIL
DEPTH GREATER THAN 5 FEET

NOTES

. TRENCH WALL SLOPE (*) WILL VARY AS NEEDED FOR CONSTRUCTION SAFETY IN ACCORDANCE WITH
OSHA REQUIREMENTS AND SITE CONDITIONS. REFER TO OSHA 1926, SUBPART P.

. THE TRENCH WILL BE OVER EXCAVATED 4” AND BACKFILLED TO GRADE WITH SAND OR COMPACTED
FINE-GRAINED SOILS WHERE THE IN—SITU MATERIALS ARE UNACCEPTABLE FOR PIPE BEDDING.

. UNLESS OTHERWISE SPECIFIED, "SELECT MATERIAL” FOR INITIAL BACKFILL WILL BE SOIL OR GRANULAR
MATERIAL WITH 1" MAXIMUM SIZE.




