NATURAL RESOURCES CONSERVATI ON SERVI CE
CONSERVATI ON PRACTI CE STANDARD
| RRI GATI ON WATER CONVEYANCE ( FT)
ASBESTOS- CEMENT PI PELI NE
CODE430BB

DEFI NI TI ON

A pipeline and appurtenances installed in an irrigation system

SCOPE

This standard applies to buried asbestos-cenent pipelines with rubber
gasket joints.

PURPOSE

To prevent erosion or |oss of water quality or damage to | and, to make
possi bl e the proper managenent of irrigation water, and to reduce water
conveyance | osses.

CONDI TI ONS WHERE PRACTI CE APPLI ES

Al'l pipelines shall be planned and |ocated to serve as integral parts of
an irrigation water distribution or conveyance system designed to
facilitate the conservation use and managenent of soil and water
resources on a farmor group of farnmns.

Wat er supplies and irrigation deliveries to the area shall be sufficient

to make irrigation practical for the crops to be grown and the irrigation
wat er application nethods to be used.

PLANNI NG CONSI DERATI ONS FOR WATER QUANTI TY AND QUALITY
Quantity

1. Effects on the conponents of the water budget, especially
infiltration and evaporati on.

Conservation practice standards are reviewed periodically, and updated if needed. To obtain the current version of this standard, contact the
Natural Resources Conservation Service.

ME, NRCS
6/94




430BB- 2

2. Effects on downstreamflows or aquifers that would affect other water
uses and users.

3. Potential use for irrigation water managenent.

4. Effects of installing a pipeline on vegetation that nmay have been
| ocated next to the original conveyance.

Quality

1. Effects of installing the pipeline, replacing other types of
conveyances, on channel erosion or the novenent of sedinent and
sol ubl e and sedi nent-attached substances carried by water.

2. Effects on the novenent of dissolved substances into the soil and on
percol ation below the root zone or to ground water recharge.

3. Effects on controlled water delivery on the tenperatures of water
resources that could cause undesirable effects on aquatic and
wldlife communities.

4. Effects on wetlands or water-related wildlife habitats.

5. Effects on the visual quality of water resources.

DESI GN CRI TERI A

Wor ki ng _pressure

The pipeline shall be designed to neet all service requirenents wthout a
static or working pressure at any point greater than the maxi num

al | owabl e wor ki ng pressure of the pipe used at that point. The static or
wor ki ng pressure of pipelines open to the atnosphere shall include
freeboar d.

The maxi mum desi gn worki ng pressure shall be based on a safety factor of
no less than 3.0 applied to the certified applied hydrostatic proof
pressure as determ ned by the Hydrostatic Proof Test Procedure in ASTM C
500. Hydrostatic proof test pressures and associ ated maxi mum wor ki ng
pressures for standard pipe classifications shall be as specified in
ASTM C- 500, table 1.

For pipelines to be used principally for conveyance, where adequate
hydraul i ¢ anal ysis of surge, water hamrer, or other pressure change is
made on the basis of anticipated operating conditions and where conbi ned
| oadi ng stresses are determ ned, a safety factor of not less than 2.0 may
be applied to the hydrostatic proof pressure and 1.5 to the crushing
strength to determ ne the maxi mum desi gn working pressure. The_m ni num
acceptabl e working pressure. O assification shall be 25 I b/in.?2
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External load l[imt

A safety factor of at least 1.50 shall be applied to the certified three-
edge bearing test in conputing allowable heights of fill over the pipe.
The earth | oads shall be conmputed by the nethods outlined in SCS TR-5.

Capacity

The design capacity of the pipeline shall be based on whi chever of the
followng criteria is greater:

1. The capacity shall be sufficient to deliver the volune of water
required to neet the peak-period consunptive use of the crop or crops
to be irrigated.

2. The capacity shall be sufficient to provide an adequate irrigation
stream for all nmethods of irrigation planned.

Friction | osses

For design purposes, friction head | osses shall be no | ess than those
conputed by the Hazen-WIIlians equation, using a roughness coefficient, c
equal to 140.

Fl ow vel ocity

The full-pipe design water velocity in the pipeline when operating at
system capacity shall not exceed 5 ft/s. If this limt is exceeded,
speci al considerations nust be given to the flow conditions and neasures
needed to adequately protect the pipeline against surge.

Qutlets

Appurtenances to deliver water fromthe pipe systemto the land, to a
ditch or reservoir, or to any surface pipe systemshall be known as
outlets. Qutlets shall have adequate capacity at design working pressure
to deliver the required flowto : (1) the hydraulic gradeline of a pipe
or ditch, (2\) a point at least 6 in. above the field surface, or (3) the
design surface elevation in a reservoir.

Check val ves

A check val ve shall be installed between the punp di scharge and the
pi pel i ne where backfl ow may occur.

St ands open to the at nbsphere

Stands shall be placed at each inlet to the irrigation pipe systemand at
such other points as required. In addition to their other functions, al
stands shall serve as vents. Stands shall be constructed of steel pipe
or other approved material and shall be supported on a base adequate to
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support the stand and prevent novenent of undue stress on the pipeline.
Open stands shall be designed to neet or exceed the following criteria:

1. Each stand shall allow at least 1 ft of freeboard above design
wor ki ng head. The stand hei ght above the centerline of the pipeline
shall be such that neither the static head nor the design working
head plus freeboard shall exceed the all owabl e working pressure of
t he pi pe.

2. The top of each stand shall extend at |east 4 ft above the ground
surface except for surface gravity inlets or where visibility is not
a factor . Gavity inlets or stands shall be equipped with a trash
guard.

3. Downward water velocities in stands shall not exceed 2 ft/s. The
i nside dianeter of the stand shall not be |ess than the inside
di aneter of the pipeline. This dowward velocity criterion applies
only to stands having vertical offset inlets and outlets.

4. |If the water velocity in the inlet (fromthe punp of other water
source) equals or exceeds three tines the velocity in the outlet
pi peline, the centerline of the inlet shall have a m nimum verti cal
offset fromthe centerline of the outlet at |east equal to the sum of
the dianmeters of the inlet and outlet pipes.

5. The cross-sectional area of stands may be reduced above a point 1 ft
above the top of the upper inlet or outlet pipe, but not so nmuch that
it would produce an average velocity of nore than 10 ft/s if the
entire flow were discharging through it.

6. Vibration-control neasures, such as special couplers or flexible
pi pe, shall be provided as needed to insure that vibration from punp
di scharge is not transmtted to stands.

Sand traps that also serve as a stand shall have a m ni numinside

di rension of 30 in. and shall be constructed so that the bottomis at

| east 24 in. below the invert of the outlet to the pipeline. The
downward velocity of flow of the water in a sand trap shall not exceed
0.25 ft/s.

Gate stands shall be of sufficient dinensions to accommpdate the gate or
gates and shall be | arge enough to nake the gates accessible for repair.

Fl oat val ve stands shall be | arge enough to provide accessibility for
mai nt enance and to danpen surge.

St ands cl osed to at nmosphere

| f pressure-relief valves and air-and-vacuum val ves are used instead of
open stands, all requirenents detail ed under "Stands Open to the
At nosphere” shall apply except as nodified bel ow.
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The inside dianeter of the closed stand shall be equal to or greater than
that of the pipeline for at least 1 ft above the top of the uppernopst
inlet or outlet pipe. To facilitate attaching the pressure-relief valve
and the air-and-vacuum val ve, the stand nay be capped at this point, or
if additional height is required, the stand may be extended to the
desired el evation by using the sanme inside dianeter or a reduced cross

section. If a reduced section is used, the cross-sectional area shall be
such that it would produce an average velocity of no nore than 10 ft/s if
the entire flow were discharged through it. |If no vertical offset is

requi red between the punp discharge pipe and the outlet pipeline and the
di scharge pipe is "dogl egged" bel ow ground, the stand shall extend at
| east 1 ft above the highest part of the punp di scharge pipe.

An acceptable alternative design for stands requiring no vertical inlet
of fset (when inlet velocity is less than three tines that of the
outletting pipeline) shall be to:

1. Construct the "dogleg" section of the punp discharge pipe with the
same nom nal dianeter as that of the pipeline.

2. Install the pressure-relief valve and the air-and-vacuum val ve on top
of the upper horizontal section of the "dogleg."

Pressure-relief and air-and-vacuum val ves shall be installed on stands
with the nomnal size pipe required to fit the valves' threaded inlets.

Vent s

Vents nust be designed into systens open to the atnosphere to provide for
the renoval and entry of air and protection fromsurge. They shall:

1. Have a mninmum freeboard of 1 ft above the hydraulic gradeline. The
maxi mum hei ght of the vent above the centerline of the pipeline nust
not exceed the maxi mum al | owabl e wor ki ng pressure of the pipe.

2. Have a cross-sectional area at |east one-half the cross-sectional
area of the pipeline (both inside neasurenents) for a distance of at
| east one pipeline dianmeter up fromthe centerline of the pipeline.
Above this elevation the vent may be reduced to 2 in. in dianeter.

These cross-sectional requirenments shall apply when an air-and-vacuum
valve is used instead of a vent, but the reduced section shall be
increased to the nomnal size pipe required to fit the valve's
threaded inlet. An acceptable alternative is to install this valve
in the side of a service outlet riser, provided that the riser is
properly |l ocated and adequately sized. |[If both an air-and-vacuum

val ve and a pressure-relief valve are required at the location, the
10-ft/s velocity criterion given under "Stands" shall apply to the
reduced section.
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3. Be located at the downstream end of each lateral, at summts in the
| ine, and at points where there are changes in grade in a downward
direction of flow of nore than 10 degrees.

Air-rel ease val ves

The three basic types of air-release valves avail able for use on
irrigation pipelines are described bel ow

An air-rel ease valve, a continuous acting valve that has a small venting
orifice generally ranging between 1-1/16 in. and 3/8 in. in size. This

val ve rel eases pockets of air fromthe pipeline once the line is filled

and under working pressure.

An air-and-vacuum val ve, which has a large venting orifice, exhausts

| arge quantities of air fromthe pipeline during filling operations and
allows air to reenter the line and prevents a vacuum from form ng during
enptying operations. This type of valve is sonetines called air-vacuum
rel ease valve or air-vent-and-vacuumrelief valve. It is not continuous
acting because it does not allow further escape of air at working
pressure once the val ve cl oses.

A conbination air valve, sonetines called conbination air-rel ease-and-

ai r-vacuum val ve or conbi nation air-and-vacuumrelief valve. It is
continuous acting and conbines the functions of both the air-rel ease

val ve and the air-and vacuum val ve. Both val ves are housed in one val ve
body.

Ai r - and- vacuum may be used at any or all the locations |isted under
"Vents" instead of the vents. An air-and-vacuum valve al so may be used
in conjunction wwth a pressure-relief valve as an alternative to open
punp stands. A pipeline is considered open to the atnosphere if at |east
one stand, vent, or service outlet is unclosed and |ocated so that it
cannot be isolated fromthe systemby |ine gates or val ves.

On asbestos-cenent pipelines not open to the atnosphere, air-and-vacuum

val ves shall be installed at all |ocations specified under "Vents," on
all punp stands, and at inline control devices where there is a need for
air renmoval and entry during filling and enptying operations.

The dianmeter of the orifice (opening that controls air-flow during
filling and enptying operations) of an air-and-vacuum val ve shall equal
or exceed that specified in figure 1 for the appropriate dianeter of the
pi pel i ne.

A conbination air valve may be used instead of an air-and-vacuum val ve,
provided that the large venting orifice is properly sized.

Air-rel ease val ves or conbination air-valves shall be used as needed to
permt air to escape fromthe pipeline while the line is at working
pressure. Small orifices of these types shall be sized according to the
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wor ki ng pressure and venting requirenents recomended by the val ve
manuf act urer.

Manuf acturers of air valves marketed for use under this standard shal
provi de di nensi onal data, which shall be the basis for selection and
accept ance of these val ves.

Pressure-relief val ves

Pressure-relief valves may be used on asbestos-cenent pipelines as an

alternative to stands open to the atnosphere. A pressure-relief valve
shall serve the pressure-relief function of the open stand or vent for
which it is an alternative.

Pressure-relief valves do not function as air-rel ease val ves and shal

not be used as substitutes for such valves if release or entry of air is
required. A pressure-relief valve shall be installed between the punp

di scharge and the pipeline if excessive pressures are likely to build up
when all valves are closed. A pressure-relief valve shall be installed
on the discharge side of the check valve if a reversal of flow occurs and
at the end of the pipeline if it is needed to relieve surge at the end of
the |ine.

Pressure-relief valves for all classes of asbestos-cenent pipe shall be
no smaller than 1/4 in. for each inch of the pipeline dianeter and shal
be set to open at a pressure no greater than 5 Ib/in. 2 above the
pressure rating of the pipe.

The pressure at which the valve starts to open shall be marked on
pressure-relief valves. Adjustable pressure-relief valves shall be

seal ed or otherwise altered to prevent changi ng the adjustnent fromthat
mar ked on t he val ve.

Manuf acturers of pressure-relief valves marketed for use under this
standard shal|l provide capacity tables, based on perfornmance tests, that
gi ve the discharge capacities of the valves at the maxi num perm ssible
pressure and differential pressure settings. Such tables shall be the
basis for design of pressure setting and of acceptance of these valves.

Dr ai nage

Provi sions shall be nade for conpletely draining the pipeline if a hazard
is inposed by freezing tenperatures or if drainage of the line is

specified for the job. |If provisions for drainage are required, drainage
outlets shall be located at all low places in the line. These outlets
can drain into dry wells or to points or |lower elevation. |f drainage

cannot be thus provided by gravity, provisions shall be made to enpty the
| ine by punping or by other neans.

Fl ushi ng
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| f provisions are needed for flushing the line free of sedi nent or other
foreign material, a suitable valve shall be installed at the distal end
of the pipeline.

Thrust control

Abrupt changes in pipeline grade, changes in horizontal alinenent, or
reduction in pipe size normally require an anchor or thrust blocks to
absorb any axial thrust of the pipeline. Thrust blocks may al so be
needed at the end of the pipeline and at inline control valves.

The pi pe manufacturer's recommendations for thrust control shall be
followed. In the absence of such recommendations, the followi ng fornula
shal |l be used to design thrust bl ocks:

98 HDZ2 _a
A= B sin 2

Wher e:
A=Area of thrust bl ock required
H=Maxi mum wor ki ng pressure in ft
D=l nside dianeter of pipe in ft
B=Al | owabl e passive pressure of the soils in |b/ft?2
a=Defl ecti on angl e of pipe bend

Area of thrust bl ocks for dead ends and tees shall be 0.7 tines the area
of block required for a 90-deflection angle of pipe bend.

| f adequate soil tests are not available, the passive soil pressure may
be estimated fromthe foll ow ng:

Table 1.-Allowable soil bearing pressure

Dept h of cover
to center of thrust block

Natural soil materi al 2f t 3ft 4f t 5ft
------ b/ fté------
Sound bedrock . . . 8, 000 10, 000 10, 000 10, 000

Dense sand and gravel

m xture (assuned

6=40 degrees) . . . 1, 200 1, 800 2,400 3, 000
Dense fine to coarse

sand (assuned

6=35 degrees) . . . 800 1, 200 1, 650 2,100
Silt and clay m xture
(assunmed e=25 degrees) 500 700 950 1, 200

Soft clay and organic
soils (assuned
=10 degrees) . . . 200 300 400 500
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Material s

All materials described and required in this standard shall neet or
exceed the mninmumrequirenents indicated in "Specification for
Materials."

PLANS AND SPECI FI CATI ONS

Pl ans and specifications for constructing asbestos-cenent irrigation

pi pelines shall be in keeping wth this standard and shall describe the
requi renents necessary for installing the practice to achieve its

i nt ended pur pose.

| NSTALLATI ON

M ni mum depth of cover

Pi pe shall be installed deep enough to insure protection from hazards

i nposed by traffic crossings, farm ng operations, freezing tenperatures,
or soil cracking. The m ninmumdepth of cover shall be 2 ft; but in soils
susceptible to deep cracking, the m ninum cover shall be 3 ft.

At | ow places on the ground surface, extra fill may be placed over the
pi peline to provide the m ni numdepth of cover. The fill shall be no
| ess than 10 ft wi de and the side slopes no steeper than 6:1. If extra

protection is needed at vehicle crossings, encasenent pipe or other
approved net hods nmay be used.

Trench construction

The trench at any point below the top of the pipe shall be only w de
enough to permt the pipe to be easily placed and joined and to allow the
backfill material to be uniformy placed under the haunches and al ong the
si des of the pipe.

The trench bottom shall be uniformso that the pipe |ays on the bottom
wi t hout bridging. Cods, rocks, and uneven spots that can damage the
pi pe or cause nonuniform support shall be renoved.

If trenches are excavated in soils containing rock or other hard
materials, if the soils are susceptible to appreciable swelling and
shrinking on wetting and drying, or if the trench bottomis unstable, the
trenches shall be overexcavated and backfilled with selected material s,
as needed, to provide a suitable base. If water is in the trench, it
shal | be drained away, and |aying of the pipe shall be postponed until a
sui t abl e base is obtained.

NRCS, MVE
6/ 94



430BB- 10

The trench alinenment shall be such that the pipe can be laid wthout
excessive deflections at the joints.

Pl acenent

The pipe shall be uniformy and continuously supported over its entire
|l ength of firmstable material. Blocking or nounding shall not be used
to bring the pipe to final grade.

The pi pe shall be placed so that the maxi num defl ection in any one
coupling does not exceed 5 degrees for pipe sizes 12 in. and |less and 3
degrees for larger sizes. Short radius curves may be introduced into the
al i nement by using short sections of pipe and giving each coupling no
nore than the maxi num al | owabl e defl ecti on.

Joi nts and connecti ons

Al'l joints and connections shall be designed and constructed to w thstand
t he desi gn maxi mum wor ki ng pressure for the pipeline wthout |eakage and
to leave the inside of the line free of any obstruction that can reduce
its capacity bel ow design requirenents.

Al fittings, such as couplings, reducers, bends, tees, and crosses,
shall be installed according to the recommendati ons of the pipe
manuf act urer.

Fittings nade of steel or other nmetals susceptible to corrosion shall be
adequately protected by wapping themw th plastic tape or by applying a
coating having high corrosion-preventative qualities. |If plastic tape is
used, all surfaces shall be thoroughly cleaned and then coated with a
primer conpatible with the tape before w apping them

Thr ust bl ocks

Thrust bl ocks nust be fornmed agai nst a solid hand-excavated trench wall
that i s undamaged by nmechani cal equi pnent. They shall be constructed of
concrete; the space between the pipe and the trench wall shall be filled
to the height of the outside dianeter of the pipe or as specified by the
manuf act urer.

Backfill

Backfill material shall be free of |arge rocks or stones, frozen cl ods,
and ot her debris that can damage the pi pe.

The material shall be placed so that (1) the pipe will not be displaced
or damaged, (2) there will be no unfilled spaces in the backfill, and (3)
the backfill wll be level with the natural ground or at the design grade
required to provide the m ninum depth of cover after settlenent.

Testi ng
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Pi pelines shall be tested for | eaks by observing their normal operation
any tine after the contractor has installed all appurtenances on the
pi peline and indicated the pipeline is ready for testing.

The line shall be inspected in its entirety while the maxi num wor ki ng
pressure is maintained. Al visible | eaks shall be pronptly repaired and
the line retested.

It shall be denonstrated by testing that the pipeline will function
properly at design capacity. At or below design capacity there shall be
no objectionable flow conditions. Objectionable flow conditions shal

i ncl ude water hanmer, continuing unsteady delivery of water damage to the
pi peline, or detrinental discharge fromcontrol valves.

Basi s of acceptance

The acceptability of the pipeline shall be determ ned by inspections to
check conpliance with all the provisions of this standard with respect to
the design of the line, the pipe and pi pe marki ngs, the appurtenances
used, and the m ninmuminstallation requirenents.

Certification and guar ant ee

If requested by the state conservation engi neer, the pipe manufacturer
nmust certify that the pipe neets the requirenents specified in this
st andar d.

The installing contractor shall certify that the installation conplies
with the requirenents of this standard. He shall furnish a witten
guarantee that protects the owner against defective worknmanshop and
materials for a period not less than 1 year. The certification
identifies the manufacturer and markings of the pipe used.

MATERI ALS

Quality of asbestos-cenent pipe

Asbest os-cenent irrigation pipe and coupling sleeves shall be nmade of an
intimate m xture of Portland cenent (ASTM C-150) or of Portland bl ast
furnace slag Cenent (ASTM C-595) or of Portl and-Pozzol an cenent (ASTM C
595), silica and asbestos fiber and shall be free of organic substances.
The material shall be formed under pressure and thoroughly cured to
produce pipe neeting the requirenments of these specifications.

The pipe shall be Types I, Il, and Il, corresponding to the chem cal
requi renents given bel ow

Type | -For use on site where noderately aggressive water and soil of
noderate sulfate content are expected to cone in contact with the pipe.
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When tested according to the Unconbi ned Cal ci um Hydroxi de Test Procedure
provi ded in ASTM C 500, the anount of unconbi ned cal ci um hydroxide in the
pi pe shall not exceed 3 percent.

Type |1-For general use on sites where either noderately or highly
aggressive water or water and soil of both noderate and high sulfate
content are expected to cone in contact with the pipe. Wen tested
according to the Unconbi ned Cal ci um Hydroxi de Test procedure provided in
ASTM C- 500, the unconbi ned cal ci um hydroxide in the pipe shall not exceed
1 percent.

Type I11- For use only on sites where contact with aggressive waters and
sul fates are not expected. There are no chem cal requirenents for Type

[11 pipe.

Pi pe requirenents

Asbest os-cenent irrigation pipe shall neet all the requirenments of these
specifications (430-BB) and shall be classified according to its
al | owabl e maxi mnum operating pressure: 25, 75, 90, and 125.

Asbest os-cenent pressure pipe shall neet all the requirenents of ASTM C
296 and shall be classified according to its pressure class: 100, 150,
and 200.

Asbest os-cenent transm ssion pipe shall neet all requirenents of ASTM C
688 and shall be in classifications representing nunerically one-tenth of
the m ni num hydrostatic strength. Such classifications are 30, 35, 40,
45, 50, 60, 70, 80, and 90.

Each standard, random or short |ength of pipe and coupling sleeve shal
be hydrostatically tested by the manufacturer before shipnent. They
shal |l have sufficient strength to withstand the applied hydrostatic proof
pressure prescribed in table 1 when tested according to the Hydrostatic
Proof Test Procedure provided in ASTM C 500.

The maxi mum al | owabl e worki ng pressure for the various types and
classifications of asbestos-cenent pipe are listed in table 1.

Each I ength of pipe shall have sufficient flexural strength to wthstand,
without failure, the total |oad prescribed in tables 2 and 3 for the

cl asses and sizes |listed when tested according to the Fl exure Proof Test
Procedure in ASTM C-500.

Absest os- cenent pipe shall have the m nimum crushing strength to
w thstand, without failure, the total |oad prescribed in table 4 and 5
when tested according to the Crushing Test Procedure in ASTM C- 500.

Fitti ng and coupl ers
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Al fittings and couplers shall neet or exceed the pressure rating of the
pi pe with which they are used.

Coupl i ng sl eeves shall be made of asbestos-cenent and shall be machi ned
W th rubber ring retaining grooves so that a watertight seal is provided
when the joint is assenbled. Assenbly of pipe and coupling shall provide
necessary and separati on.

Mar ki ngs

Each standard or random | ength of pipe shall bear the nanme or trademark
of the manufacturer, nom nal size, pipe classification, and date of

manuf acture. The type of pipe (Types I, Il, or Ill, corresponding to the
chem cal requirenents) shall be nmarked on the pipe or stated in the

manuf acturer's literature pertaining to the pipe.

Each asbestos-cenent coupling sleeve shall bear the nane or trademark of
t he manufacturer, nom nal size, classification, and the letter T to
indicate that it has been hydrostatically tested.

Gasket s

Rubber ring gaskets required for proper assenbly of pipe ad coupling
shall conformto the manufacturer's dinensions and tol erances. They
shal | equal or exceed the specifications for gaskets indicated in ASTM D
1869.

Tabl e 1.-Applied hydrostatic proof pressure

Pi pe Wor ki ng Appl i ed
pr oof Si ze
Speci fication No. cl assification pressure pressure range
------- Ib/in. 4-------
SCS 430-BB irrigation 25 1 b 25 75 3-36
pi pe 75 1b 75 225 3- 36
90 Ib 90 270 3- 36
125 1 b 125 375 3- 36
ASTM C- 296 pressure
pi pe Cl ass 100 100 350 3- 36
Cl ass 150 150 525 3- 36
Class 200 200 700 3- 36
ASTM C- 668 transm ssion 30 75 225 6-42
pi pe 35 87 262 - -
40 100 300 --
45 112 337 --
50 125 375 --
60 150 450 --
70 175 525 --



80
90

200
225

600
675
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Table 2. -Mnimum fl exural strength
(Total applied load in |Ib)

Wor ki ng pressure classification

SCS 430-BB irrigation pipe ASTM C- 296 pressure pipe

Nom nal C ass C ass C ass
si ze 25 | b 75 | b 90 I'b 125 | b 100 150 200
in
3 300 500 - 750 755 853
915
4 600 1, 000 - 1, 300 1, 200 1,470
1, 870
5 900 1, 500 - 2,000 - -
6 1, 300 2,000 2,000 3, 300 2,800 3,700
4,900
8 2,500 3,700 4,000 6, 000 5, 330 7, 600
10, 130

Table 3.-Mninmum fl exural strength
(Total applied load in |Ib)

Nom nal Pi pe classification ASTM C- 668 transm sSSi on pipe

Si ze 30 35 40 45 50 60 70 80 90
in.
6 - 2,300 2,500 2,800 3,200 3,700 4,000 4,900
8 3, 700 4,400 5,100 5,700 6,400 6,900 7,600 8,800 10, 100
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Tabl e4. - M ni mum crushi ng strength for asbestos-cenent pipe
(I'b/Tineal ft)

Wor ki ng pressure classification

SCS 430-BB, irrigation pipe ASTM C- 296 pressure pipe

Nom nal Cl ass Cl ass Cl ass

si ze 25 1 b 75 1b 90 Ib 1251 b 100 150 200

in.

3 1, 500 2,300 - 4,400 4,600 6, 700 8, 800

4 1, 100 1, 900 - 4,200 4,100 5,400 8,700

5 1, 000 1, 650 - 4,000 - - -

6 1, 000 1, 400 1, 600 3,700 4,000 5,400 9, 000

8 1, 300 1, 650 2,000 4,000 4,000 5, 500 9, 300
10 1, 500 1, 900 2,100 4,300 4,400 7,000 11, 000
12 1, 500 2,200 2,300 4,600 5, 200 7,600 11, 800
14 1, 500 2,600 - 5, 000 5, 200 8, 600 13, 500
16 1, 500 2,750 - 5, 400 5, 800 9, 200 15, 400
18 1, 800 2,900 - 5, 800 6, 500 10, 100 17, 400
20 2,000 3,100 - 6, 400 7,100 10, 900 19, 400
24 2,400 3,500 - 7,500 8,100 12, 700 22, 600
30 3, 000 4,100 - 9, 000 9, 700 15, 900 28, 400
36 3, 600 5, 000 - 10,500 11, 200 19, 600 33, 800
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430BB- 17

Tabl e 5.-M ni mum crushing strength for asbestos-cenent pipe

(I'b/Tineal ft)
Nom nal Pi pe classification-ASTM C- 668 transm SSion pi pe
Si ze 30 35 40 45 50 60 70 80 90

in.

6 - - 2,400 3,200 4,000 4,700 5,400 6,700 9,000
8 2,000 2,400 2,800 3,400 4,000 4,800 5,500 7,400 9, 300
10 2,000 2,500 3,000 3,500 4,500 5,500 7,000 9,6 000 11,000
12 2,000 2,500 3,000 4,000 5,200 6,400 7,800 10,000 12,200
14 2,000 2,500 3,000 4,000 5,200 7,000 8,800 11,000 13,500
15 2,300 2,800 3,300 4,300 5,500 7,400 9,300 12,000 14,500
16 2,500 3,000 3,500 4,500 5,800 7,500 9,500 12,400 15, 400
18 2,500 3,000 4,000 5,000 6,500 8,500 11,000 14, 000 18, 000
20 2,500 3,500 4,500 5,500 7,100 9,500 12,000 15,000 20, 000
21 2,500 3,500 4,500 5,800 7,300 9,700 12,500 16,000 21, 000
24 2,800 3,800 5,000 6,200 8,100 11,000 15,000 19,000 24, 000
27 3,500 4,200 5,500 7,000 8,800 12,500 16,500 20,500 27,000
30 3,500 4,500 6,000 7,500 9,700 13,500 18,000 22,500 30, 000
33 3,500 5,000 6,500 8,000 10, 500 14,500 19, 500 24, 500 33, 000
36 4,000 5,000 7,000 9,000 11,200 16,000 21,000 26,000 36,000
39 4,200 5,300 7,500 9,700 12,000 17,200 22,500 28,000 39, 000
42 4,300 5, 700 8,000 10, 500 13, 000 18, 500 24, 000 30, 000 42, 000
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