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Natural resources conservation service
conservation practice sPECIFICATION

430Cc - irrigation water conveyance
nonreinforced concrete pipeline

I.  Scope

The work shall consist of furnishing concrete pipe and installing to the lines, grades, and elevations as shown on the drawings.

II. Minimum Depth Cover

The pipeline shall be placed deep enough below the ground surface to protect it from the hazards imposed by traffic crossings, farming operations, freezing temperatures, or soil cracking.  The minimum depth of cover, unless otherwise noted, shall be 18 inches for pipe sizes 12 inches and less in diameter.  For pipelines greater than 12 inches in diameter, the minimum depth of cover shall be 24 inches. 

If a shallower covering is specified, there shall be provisions to protect the line from damage by vehicular traffic. 

III.  Trench Construction

If trenches are excavated in soils containing rock or other hard materials or in soils susceptible to appreciable swelling and shrinking or wetting or drying, or if the trench  bottom is unstable, the trenches shall be over-excavated and backfield with selected materials to sufficient depth to provide a suitable base. If water is the trench, it shall be drained away or controlled in such manners not to damage the joint mortar, and a suitable base shall be maintained. 

IV.  Openings

Openings into mortar joint and cast-in-place concrete pipelines shall be covered to prevent air circulation except when work is actually in progress.  Such openings shall be kept closed until the pipeline is completed and is to be filled with water.  

V.  Joints and Connections

General.  All joints and connections shall be designed and constructed to withstand the design maximum working pressure for the pipeline without leakage and to leave the inside of the line free of any obstruction that may tend to reduce its capacity below design requirements. 

Mortar joints.  Shall be protected from drying out.  If the soil used in the initial backfill is not thoroughly moist, a suitable membrane shall be used over the mortar. Membranes consisting of one layer of kraft paper or paper cut from cement sacks or membranes conforming to specifications in ASTM-C171 or C-309 shall be considered suitable. 

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.

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 form 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 which the interior surface of the joint shall be carefully pointed and brushed smooth and all surplus mortar removed.  

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 10 days or until the pipe is backfilled.

Water shall not be turned into the conduit within 24 hours after the joints are finished.  Hydro​static pressure shall not be applied to the conduit prior to 14 days after the joints are finished.  

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 manufacturers' 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 jointed in accordance with the gasket manufacturers’  recommendations except as otherwise specified.  Just before the joint is connected, the connecting surfaces of the two sections shall be thoroughly cleaned and dried and the rubber gasket and inside surface of the adjoining section shall be lubricated with a light film of soft vegetable soap compound (flax soap).

VI.  Placement

General.  No pipe shall be laid which is cracked, checked, spalled, or damaged beyond ASTM specification tolerances, and all such sections of pipe shall be permanently removed from the work site.  

Before final positioning of the pipe for jointing, the bedding for the pipe shall be made by scraping away or tamping under the pipe and not by wedging or blocking. 

The interior of the pipe shall be kept free of dirt and other foreign material as pipe installation progresses.

Openings in Pipeline.  Openings cut into the pipeline for outlets or connections shall be cut to within one inch of, but not greater than, the inside diameter of the connecting pipe or connection.  Such openings shall either be cut in the pipe before it is laid, or after the joining mortar is sufficient cured to prevent damage.  Connections shall  be cut to fit closely and cemented to the line with banding mortar.  Pipe shall be clean and wet before mortar is applied.   Where possible, both the inside and outside shall be brushed smooth.  No pipe spoils, trash, or obstructions shall be left in the pipeline.  

Curves.  Pipe for use in curves shall have one or both ends beveled to fit snugly.  For radii other than can be provided with beveled sections, the joints can be opened to provide the specified radius.  Openings of joints, shall be limited to a maximum deflection of 5 degrees in mortar joints and a maximum of 3 degrees in rubber gasket joints, with all joints receiving equal amount of deflection. 

VII.  Thrust Blocks

Thrust blocks shall be constructed at the locations as shown on the drawings.  Thrust blocks must be formed against a solid hand-excavated trench wall undamaged by mechanical equipment.  They shall be constructed of concrete, and the space between the pipe and the trench wall shall be filled to a height of the outside diameter of the pipe.  The block shall have a minimum  thickness of 6 inches and the bearing area specified. 

Soil-cement may be used provided the mixture has at least 1 part of cement to 8 parts of soil of sandy loam or coarser texture, similar placed and thoroughly tamped.  

VIII.  Backfill

The backfill material shall be placed so that the pipe will not be displaced or damaged and so that the backfill is level with the natural ground or at the design grade required to provide the minimum depth of cover after settlement.  All backfill material shall be free from large stones or lumps. 

An initial backfill of soil shall be placed around the mortar joint pipe and over it to a depth of 6 inches for the full width of the trench.  The initial backfill shall not lag behind pipe laying by more than seven sections of pipe.

If laying ceases for 2 hours or more, the initial backfill shall be brought up to and cover the last completed joint.  Nothing in this section shall prohibit the complete backfilling while mortar bands are still plastic.  If complete backfilling is not done at this time, completion shall be delayed at least 20 hours.  To prevent damage to mortar joints, the trench shall be backfilled to minimum specified cover or to 2 feet, whichever is less, before the pipe is filled with water.  

Where backfill is to be consolidated by flooding, the pipe will be filled with water in accordance with these specifications to prevent the pipe from floating. 

IX.  Cast-In-Place Pipelines

Cast-in-place pipe shall be installed, cured, and backfilled according to the requirements set forth in ACI 346.  (American Concrete Institute, Box 19150, Redford Station, Detroit, Michigan  48219.  

X.  Testing

Concrete pipelines shall be tested for leaks by observing their normal operation any time after 2 weeks of continuous wetting. All visible leaks shall be repaired.  Seasonal cold water shall not be used for this test.  

It shall be demonstrated by testing that the pipeline will function properly at design capacity.  At or below design capacity there shall be no objectionable flow conditions.  Design considerations shall include water hammer, continuing unsteady delivery of water, damage to the pipeline, or detrimental discharge from control valves, vents, or stands.  

XI.  Basis of Acceptance

The acceptability of the pipeline shall be determined by inspections to check compliance with all the provisions of these specifications. 

The installing contractor shall certify that installation complies with the requirements of these specifications.  A written guarantee shall be furnished that protects the owner against defective workmanship and materials for not less than 1 year and that identifies the manufacturer and markings of the pipe used.  

XII.  Materials

Prior to purchase of the pipe, the owner should check with the Engineer to determine if the manufacturer of the pipe is listed on the "Prequalified" list of suppliers.  

Pipe.  Non-reinforced concrete pipe laid with mortar joints shall conform to or exceed the requirements in ASTM-C-118.   

Non-reinforced concrete pipe laid with rubber gasket joints shall conform to or exceed the requirements in ASTM-C​505.  

Non-reinforced cast-in-place concrete pipe shall conform to or exceed the requirements of American Concrete Institute Standard ACI 346.

Stands.  If constructed of concrete pipe having a diameter greater than 24 inches, the pipe shall conform to the standards in ASTM-C76 or C-478.  

Cast-in-place stands shall contain steel reinforcing on not more than 1 foot centers to provide steel areas equal to or greater than the least values specified for Class II (1,500​D-Ultimate) pipe in ASTM-C-76.  

Fittings and Accessories. All fittings and accessories shall be installed according to the customary practice of the industry, and/or according to the recommendations of the manufacturer.  

XIII.  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.  

XIV.  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 work​manlike and present a good appearance.  

OPERATION AND MAINTENANCE ITEMS

A properly operated and maintained irrigation pipeline is an asset to your farm.  This irrigation pipeline was designed and installed to transmit water to where it may be utilized.  The estimated life span of this installation is at least 10 years.  The life of this pipeline can be assured and usually increased by developing and carrying out a good operation and maintenance program.

This practice will require you to perform periodic maintenance and may also require operational items to maintain satisfactory performance.  Here are some recommendations to help you develop a good operation and maintenance program.

Check to make sure all valves and air vents are set at the proper operating condition so they may provide protection to the pipeline.

Maintain the design depth of cover over the pipeline.

Limit traffic over the pipeline to designated section that were designed for traffic loads.

Avoid travel over pipelines by tillage equipment when the soil is saturated.

Avoid any subsoiling operation that may disturb the pipeline.

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

Remove all foreign debris that hinders system operation.

Drain the system and components in areas that are subject to freezing.  If parts of the system cannot be drained, an antifreeze solution may be added.

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

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