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ANSI/ASAE S261.7 FEB1989 (R2015) 
Approved September 1989; reaffirmed December 2015 as an American National 
Standard 

Design and Installation of Nonreinforced Concrete Irrigation 
Pipe Systems 

Developed by the Concrete Irrigation Pipe System Committee; approved by the Soil and Water Division 
Standards Committee; adopted by ASAE 1957; revised 1960, 1961, 1962, 1963, June 1968, May 1974, 
December 1978; reconfirmed December 1979, March 1981, March 1982, December 1982; revised December 
1983; revised editorially February 1984; reconfirmed December 1988; revised February 1989; approved as an 
American National Standard September 1989; reaffirmed by ASAE December 1994, December 1995; reaffirmed 
by ANSI October 1996; reaffirmed by ASAE 2001; reaffirmed by ANSI January 2001; reaffirmed by ASAE 
December 2001, February 2006; revised editorially February 2006; reaffirmed by ANSI March 2006; reaffirmed 
January 2011 by ASABE; reaffirmed by ANSI February 2011; reaffirmed by ASABE December 2015; reaffirmed 
by ANSI December 2015. 

Keywords: Concrete, Definitions, Irrigation, Pipe 

1 Purpose and Scope 

1.1 This Standard is intended as a guide to engineers in the design and installation of low or intermediate 
pressure nonreinforced concrete irrigation pipelines and for the preparation of detailed specifications for a 
particular installation. It is restricted to pipelines with vents or stands open to the atmosphere or closed pipelines 
operating at less than 6 m (20 ft) of head. It is not intended to serve as a complete set of design criteria and 
construction specifications. 

1.2 The systems designed and/or installed under this Standard shall utilize pipe conforming to one or more of 
the following types of nonreinforced concrete irrigation pipe. 

1.2.1  Pipelines with mortar joints. The pipe shall conform to the requirements of ASTM Standard C118, 
Specifications for Concrete Pipe for Irrigation or Drainage. 

1.2.2  Pipelines with rubber gasket joints. The pipe and gaskets shall conform to ASTM Standard C505, 
Specifications for Nonreinforced Concrete Irrigation Pipe with Rubber Gasket Joints. 

1.2.3  Cast-in-place pipelines. The pipe shall conform to American Concrete Institute Standard 346, 
Specifications for Cast-in-Place Nonreinforced Concrete Pipe. 

2 Definition of Terms 

2.1 appurtenances 

2.1.1  float valve: A valve, actuated by a float in a stand, which automatically controls pressure in the 
downstream pipeline. 

2.1.2  gate: A device used to control the flow of water to, from or in a pipeline. It may be opened and closed by 
screw action or by slide action; the latter is used in short lengths of pipeline and only where pressures and 
velocities in the line are so low that sudden closure will not cause excessive water hammer. Types of gates, 
indicative of the place they will be used, are: 
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2.1.2.1  line gate: A hub-end screw-type or butterfly gate which is installed in the pipeline. 

2.1.2.2  stand gate: A gate in a stand which covers an inlet into or outlet to or from a pipeline and which 
controls water flow in the pipeline. It may be either a screw or a slide type. A screw-type is used at the outlet from 
a pipeline into the stand. A slide gate has a device to lock it in any desired position. 

2.1.3  inlet: An appurtenance to deliver water to a pipeline system. 

2.1.3.1  gravity inlet: A structure to control the flow of water from an open conduit into a pipeline. It may be 
combined with a baffle, gate, screen and/or a sand trap. 

2.1.3.2  pressure inlet: A structure where water enters a pipeline system from a pump or pressure system. 

2.1.4  outlet: An appurtenance to deliver water from a pipe system to the land or to any surface pipe system. 
An outlet may consist of a valve, riser pipe, and/or an outlet gate. Several types of outlets are defined as follows: 

2.1.4.1  alfalfa valve: An outlet valve attached to the top of a riser with an opening equal in diameter to the 
inside diameter of the riser pipe and an adjustable lid or cover to control water flow. A ring around the outside of 
the valve frame provides a seat and seal for a portable hydrant. Some alfalfa valves have a small air-release 
valve in the cover to provide drainage following irrigation for mosquito abatement; it also provides supplemental 
air release during pipeline filling. They are often set 25 to 50 mm (1 to 2 in.) below ground surface to reduce 
erosion. 

2.1.4.2  modified alfalfa valve: This valve is similar to an alfalfa valve except that the outside ring is omitted. 
Only portable hydrants which fit directly over a riser pipe can be used with this outlet. 

2.1.4.3  orchard valve: An outlet valve installed inside a riser pipe with an adjustable cover or lid for flow 
control similar to an alfalfa valve. However, because the valve opening is smaller than the inside diameter of the 
riser, its flow capacity is less. The top of the riser may be (1) at or slightly below ground surface, (2) 150 to 
300 mm (6 to 12 in.) above ground surface with a notch in the side, or (3) similarly above the ground with two or 
more outlet or distributing gates installed in the side of the riser. 

2.1.4.4  portable hydrant: An outlet used for connecting surface pipe to an alfalfa valve outlet. 

2.1.4.5  surface pipe outlet: An outlet for attaching surface pipe to a riser without using a portable hydrant. 

2.1.4.6  swivel-arm distributor: This outlet has a valve and two short arms of gated pipe which swivel upward 
from the top of a riser (usually a steel pipe riser). When chained to a center post, they are removed from the 
cultivation path, and when dropped, the gates distribute the water into furrows. 

2.1.4.7  outlet gate: Usually a slide gate, or other type of gate, which is used to control the flow of water from 
an outlet. 

2.1.4.8  capped riser or pot: A riser extending above ground with a watertight cap over its top and outlet 
gates on its sides slightly above the ground surface (capped riser). To accommodate more outlet gates, a pot 
with a diameter larger than that of the riser pipe is sometimes installed on the top of the riser (capped pot). Die-
cast screw-type valves are sometimes used on capped pots instead of outlet gates. Outlet gates must be placed 
on the outside of a capped riser or pot and tend to produce an erosive jet of water, which the die-cast valves 
eliminate. The outlets should normally be operated at heads less than 1.2 m (4 ft) to reduce erosion. 

2.1.4.9  open pot: An outlet consisting of an orchard valve installed in the top of a riser with a section of larger 
diameter pipe mortared to the riser and extending above it. Two or more outlet gates are mounted on the sides 
of the pot. 

2.1.5  stand: A structure formed from vertical sections of pipe or from cast-in-place concrete (box stand). It 
may service as a pump stand, gate stand, or float valve stand. It may also function as a vent or sand trap, or 
both. When gates are not required inside the stands, the stand may be capped and have a smaller vent pipe 
rising to a height of the hydraulic gradeline plus freeboard. Float valve stands are used on steep slopes and 
where the water supply rate can be varied to provide automatic control. 
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2.1.6  vent: An appurtenance to the pipeline which permits the passage of air to or from the pipeline. 

2.2 hydraulic terms: Hydraulic terms shall be as defined in the American Society of Civil Engineers Manual of 
Engineering Practice No. 11, except as noted below: 

2.2.1  freeboard: The vertical distance above the elevation of the hydraulic gradeline at working head to the 
tops of vents or stands. 

2.2.2  surge: That transient or cyclic phenomenon wherein water flowing in conduits at atmospheric pressure 
becomes unsteady with a rocking or oscillating motion as it moves from one steady state condition to another. It 
may be initiated by valves opening or closing, by pumps turning on or off, or by entrainment and release of large 
volumes of air. 

2.2.3  water hammer: That phenomenon which occurs when the velocity of water flowing in pipelines is rapidly 
changed, usually by a rapid or sudden gate or valve closure, starting or stopping of a pump, or sudden release 
of air. The resulting pressure waves pass through the water at high velocities and can produce very high 
momentary positive and/or negative pressures. Water hammer is not to be confused with surge which occurs in 
systems open to the atmosphere, although under certain conditions both may be initiated simultaneously. 

2.2.4  design working head: The vertical distance that water will rise in a vent or stand above the centerline 
of the pipeline at design flow at any point in the system. On pipeline profiles the maximum working head will be, 
at any point, the vertical distance from the centerline of the pipeline to a straight line drawn between the tops of 
consecutive vents and/or stands. Thus, the maximum working head is the design working head plus freeboard. 

3 Design Criteria 

3.1 Pipeline 

3.1.1  Safety factors 

3.1.1.1  External load limit. Although loads are generally light on this type of installation, where there are 
excessively high fills over the pipe, a safety factor of at least 1.25 shall be applied to the three-edge-bearing test 
in computing allowable heights of fill over precast nonreinforced concrete pipe. The loads shall be determined 
by the methods outlined in ASAE Engineering Practice EP260, Design and Construction of Subsurface Drains in 
Humid Areas. 

3.1.1.2  Pressure. Maximum working head for cast-in-place pipelines shall be 4.5 m (15 ft) above the 
centerline of the pipe. Maximum working heads for precast nonreinforced concrete pipe with mortar joints shall 
not exceed one-fourth the certified hydrostatic test pressure as prescribed in ASTM Standard C118, 
Specifications for Concrete Pipe for Irrigation or Drainage, and for pipelines with rubber-gasket joints, one-third 
the certified hydrostatic test pressure as prescribed in ASTM Standard C505, Specifications for Nonreinforced 
Concrete Irrigation Pipe with Rubber Gasket Joints. 

3.1.1.3  Soil conditions 

3.1.1.3.1  Concrete pipelines shall not be installed on sites where the sulfate salt concentration exceeds 1.0% 
as water soluble sulfate in soil samples, or 4000 parts per million (ppm) sulfate in groundwater samples. Concrete 
pipe shall be made with cement of the type shown for the following conditions: 

Cement 
Water Soluble Sulfate in Soil, 

% 
Groundwater Sulfate, 

ppm 

Type V 
(tricalcium aluminate < 8%) 

0.2 to 1.0 1000 to 4000 

Type II 
(tricalcium aluminate < 5%) 

0.1 to 0.2 150 to 1000 

Not restricted < 0.1 < 150 
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