irigation Water Conveyance (ft)

Low-pressure, Underground, Plastic Pipeline

Dafinitkon

A plpsline and appurenances instalied in an irrigation
system,

Scopa

This standand appliea to underground themoplastic plpe
lines from 4 1o 24 in. In diameter thet are subject o intemal
pressures up o 50 Ibin®.

The standand includes the dealgn criteria jor thess Imigs-
tion pipelines, the minlmum nstaliation requiremants, and
tho specifications for the thermoplastic pipe to be usad. i
applies 10 pipslines with stands and vents cpen 1o the
nunmphnmandtnpipﬂlmmnplhwmlnﬂmhm
but provided with pressure-relle] vatves and air-and-vacuum
Wi e,

Purposa

mpmmnlnmhnormmmqullmmmmntm
land, to make poasitis the proper management of imigalion
watar, and o reduce water comayancs losses,

CondHions where practice spplles

All pipelines shall ba planned and locatsd o serve an inte-
gral part of mn imigation water disiribution of CONVEYANCS
mmmumuwmmmmudm
agement of the scil and water resources on a karm of group
of tarms. =

The weter supply and quality and rete of imigation delh-
mmmam-mwmmmmmamﬁmmu
maks imigation practical for the ¢rops o be grown and the
irrigation water application mathods 10 be usad.

Plastic pipsiines installed according o this standard shall
ba placed only in suitable scils where the bedding and
backfill requirements can ba huilty met.

Design criteris

Working pressure. The pipsline shall ba designed o mest
all service requiremants withoul & sialic of working pres-
All presr it
areclis
race.. Gl

or nandicaEp.

national origin, Teng

an a nongiscrimanatory basis, wihout regard 10
ion, sex%, 278, marital status,

Field Oftice
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surs, Including hydraulic transtents, at any point greater
than the maximum sliowable working preasure of tha pipe
usad at that point. The static of working pressurs of pipe-
lines open to the atmoaphere shall include fresboard.

Maximum allowable working preasure for low-head plastic
irriq-lﬂﬂﬂpﬁpolhlllblﬁﬂﬂﬂhnldorﬂlhﬁn’.

Pipsiines consiructed of 50-bAn® plastic irrigation pipe of
the IPS pipe covered by this standard shall have a working
pressure no greater than 50 ib/in®.

Plastic pipaline requiring & working preasura greater than
£0 In/in® shall be constructed sccording to the requiremants
specified in 430-0D of this standard.

Plastic pipe pressure rating normally is bassd on & waler
temperaium of 73.4 degraes F. Factors for adjusting aliow-
able working pressure for higher walef lemperatures are
ghven In table 1,

Table 1.—Preasure rating factors for PVC and PE pipe for
witer ol elevated temparalures

Tamparaiure PVC PE
aeg F

Ta4 1.00 1.

B0

#0

100

110

120

130

140 :

HOTL T ot i pepe's Feciucssd] pressust M0 Decmma of o meted imoarailie
wﬂﬂlq!,.ﬂrhmmmq“w&uum
b

113288

BetERE

Friction losass, For design purposes, friclion head losses
ahall ba na leas than those computed by the Hazen-
Willizma equation, using a roughness coafficlent, ¢, equal
o 150,

Flow velocity. The full-pipe dasign water velocity in the

pipaline when oparating al systém capacily should not
mcead 5 /s,

Capacity. The design capacity ol the plpeline shall ba
pasad on whichevar of the following criteria requires the
larger amount of water:

1. mmwlummdﬁlwmaw{umaul
muquhdhmmmm-pwbdmumptMuu
of the crop or crops ko be Imigated.

2 mmmumnmmmmum
mmhmmﬂmhnplannad.

Outlsts. Appurtenancas o daltver water from the pipe fys-
s 1o the land, o a ditch or & reservoir, o to any surface
pipe system shall be known as outhets. Cutiets shall have
mm:wmmhdﬂwm
m.ﬂudﬂuwt:{i}hhydmmcgnddimnupipnm
M.{i}:pﬂ'ﬂlw!hmmﬁﬂﬂmﬂu,m{a}
the design surtace elevation In a reservoir

Check vaives. A check vaiva shall be installed betwean the
pump discharge and the pipeline if backflow may occur.

amr. prd somvices of the Sqil Consarvaijon Semvico
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Irrigpation Water Convevance, 430-EE-Z2

Stands cpan to the stmosphers. Stands shall be usad
wharavar water enters the pipeline system o avoid enirap-
ment of air, o prevent surge pressures, o avoid collapas
because of negative pressuTes, and 1o prevent the pressurs
from exceeding the maximum aliowabls working pressure of
tha plpe. Open standas may be required at other locations In
low-head sysiems to perform other funclions. Stands shall
ba construcied of steel pipe or other approved matsrial and
ba suppored on a base adequate to suppor the siand and
prevent movemant or undue strass on the pipeline. Open
stands shall be designed 10 mesl or excesd the following
criteria:

1. Emch stand shall allow at lenst 1 ft of fresboard above
dasign working haad. The stand height above the can-
terine of tha pipaline ahall be such tha! nefther tha
stalic head nor the design working head plus fresboarnd
exceeds the allowabls working pressure of the pips.

2. The top of each stand shall extend at least 4 # above
the ground surface except for surtace gravity Inists or
where visibility ia not a factor. Gravity inlets shall be
equipped with a trash guard.

3. The downward water veloeity in stands shall not excesd
2 Itfa. The Inside diameter of the stand shall not be leas
than the inside diameter of the plpaline. This downward
valocity criterion applies only 1o stands having vertical
olisel inleta and outiets,

4. I the water velocity in the inlet {from the pump or other
water source) equals or excesds thres times the velocity
in the oullet pipeline, the centerline of the inlet shall
have & minimum vertical offset from the centerline of the
outlet at least equal to the sum of the diametsrs of tha
inlst and outlel pipas,

5. The cross-sectional area of stands may be reduced
above & point 1 ft above the 100 of the upper Inlet or out-
lst pipa, but the reduced cross section shall not be such
that It would produce en average velocity of more than
10 f/s | the entire fiow wars discharging through K.

€. Vibration-contrel mensures, such as special couplers or
flexible pipe, shall be provided as needed to insure that
vitwation from pump discharge pipes is not transmiied
o stands.

Sand lraps, whan combined with & stand, shall heve a
minimum inside dimension of 30 in and shall ba con-
struciad a0 that the bottom 0 &l lemst 24 in balow the Invert
of the cutiet to the pipsline. The downward velocty of fiow
of the water in & sand trap shall nol excesd 0.25 ft/s.

Gate stands she!l be of sutficien dimension to sccomme-
date the gale or gates and shall b large enough o make
the gates accessible for repair.

Float vaive stands shall bs large enough to provids
acceesibility for maintenance and o dampen surge.

Stands closed ta the stmosphers, If pressurs-relisf vahms
and air-and-vacuum vahves are used Insiead of open
stands, all requirements under “Stands Opan to the Atmo-
sphem” shall apply excep! as modified below.

The inside diameter of the clossd stand shall be equal o
or grealer than that of the pipaline for al leest 1 f above
the top of the upparmost inlet or outiet pips. To tacilitate
attaching the pressure-ralisf vahwe and the alr-and-vacuum
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vilva, tha siand may bs capped af this point or, # additlonal
haight ia raquired, the stand may be exiendad to the
desired elevation by using the same inside diamster or g
reduced croas saction, i 4 reduced saction I usad, the
cross-sactional area shall ba auch thal it would produce an
avarage yelocity of o more than 10 ft/s if the entire fow
were discharged through it. H no vertical oftset is required
batween the pump discharge pipe and the outiel pipsline
and the dscharge pips is “dogleggad” below ground, the
stand shall extend to at least 1 ft above the highest part of
the pump discharge pipe.

An acceplable afemative design lor stands requiring ne
verlical inkel offast (whan inket velocity & lesa than thres
limes that of the outletting pipeline) shall be:

1. Construct the dogleg section of the pump discharge
pipe with the same nominal diamater as thel of the
pipaline.

2. Ingtall the preasure-relie! vaive and the air-andvacuum
vaive on 10p of the upper horizontal saction of the
dogleq.

Prossuire-ralial and air-and-vacuum vahves shall be
instalied on stands with nominal size pipe required to it the
valves' threaded Inkets,

Verts. Yonts mus be designed into systema open to the
atmoaphens 10 provide for the removal and eminy of alr and
protection from surge. They shall;

1. Have & minlmum freeboard of 1 fi above the hydraulic
gradelina. The maximum hekght of the vent above the
cantaring of the pipsfine must not exceed the maximum
allowable working presaurs of the pips,

2. Heve s cross-sactional area at least one-hall the cross-
sactional araa of the pipaline (bath inside measurs-
mants) for a distancs of af least ons pipeline dlamelsr
up from the certedine of tha pipsline, Above this sleva.
tion the vent mey ba reducsd o 2 in. In diameter

These croms-sactional requirements shall apply when
an air-and-vecuum valve i usad instead of & vent, but
tha raducad saction shall ba increased o the nominal
size pipa requirsd o fit the valve's threaded inlet. An
accaplabla aftermative 8 10 Install this valve in the aida
of u sarvica outlel, provided that the riser la property
located and adequately slred. If both an alr-and-vacuum
valvs and § pressurs-rellsl valve are required st tha
location, the 10-fU's velocity critadon ghwen under
“Stands Open 1o the Aimosphers™ shall apply fo the
reduced secton.

3. Be located at the dewnsirsarn end of sach lateral, st
Eummits in the Ene, and at points whers thers are
changas in grads In & downvard dirsction of flow of
mxe than 10 dagress.

Alr-and-vacuum vahves. An air-and-vacuum vahm, which
hes a large venting orifice, exhausts large quantities of air
from the pipeline during filling operationa and allows air to
resmies the line and prevents a vacyum trom forming during
emplying operationa. This type of valve is sometimes called
mir-vacuum vale or air vent and vacuum-rellef valve. It 8
not cominuols acting becausa |t does nol allow further



escape of air 8l working pressure once the vahe choses.

Ajr-and-vacuum vahvas insialled according 1o the stan-
dards for 'Vents'' can be usad insiead of open venls &1 any
or all tha Iocations [&ed in (3} under “Vents.”

Air-and-vacuum vefves inslalled according 1o the stan-
dards for "Stands Closad to tha Atmoapher’’ can bé ussd
in conjunclion with pressure-relis! vahees as an allamative
lo opan pump stands. A pipeline 8 considered open 10 the
atmosphers H at laast one stand, vent, or service outlet |8
unclosed and located so that H cannol be isclated rom the
systam by line gates or vahes,

The diamaler of the erifice (cpening thal controla alr fiow
during filling and ampfying cparations) of an air-and-
vacuum valve shall equal or sxcesd that specified below for
the appropriate diametar of pipeline.

Dinmeter of orifice Dirrrler of papsrlineg

w m)

BV b s o 1 b B R ) . 14

i L2
14
. 16
18
18

Manufaciurers of alr-and-vacuum vahes markelad for use
under this standard shall provide dimensional data, which
shall ba the basis for salecting and accepling thess valves.

Praasurs-rellel valves, Pressure-relis! vahves can be usad
on low-pressure plastic plpelines as an allernative o stands
opan to the almosphers, A prassure-ralial vaive shall sarve
the pressure-rellel function of the open sand of venl for
which it s an alternative.

Pressure-relle! vahves do not function as alr-releasa
valves and shall not be used as substities lw such vahwa
it mliense of entrapped alr ia requirsd. Preasure-rellsl vahmes
shall be used in conjunction with alrand-vacuum valves ol
all pump stands and at the end of pipslines if needed 1o
relleve surge al the end of the lines.

The flow capacity of pressure-relaase valves shall ba tha
pipeline design fiow rate with a pipeline pressura no greater
than 50 percant mare than the permissible working pres-
sure for the pipe.

The preasurs & which the vaive slarts to open shall be
marked on each pressure-relief vaive. Adjusiable pressure-
ralisf vahras shall bé saflad of otherwiss anersd to Inaurs
that the adjustment marked on the valve is not changed.

Manutacturars of preasure-rellal valves markeied for use
under this standard shall provide capacity ablea, bassd on
performance tests, tha! ghve the dischargs capacity of the
valves at the maximum parmizsible pregaure and differan-
tin! preasure setings. Such tebles ehall be the bass for
design of pressure setling and for scceptancs of these
vahves,

Irrigation Water Conveyance, &430-LFE-3

Dralnsge. Provisions shall be made for completely draining
tha pipaling i & hazard is imposed by freezing lempera-
tures, drainage is ecommendéed by the manufacturer ol the
pips, or drainags of tha lina is specified for the job. If provi-
sions for dralnage are required, drainage oullets shall be
located 81 all kow places in tha line. Thesa cullets can drain
irlo dry walla or I pointa of lower alevation, If drainage
cannal bae thus provided by gravily, provisions shall ba
made jor smptying the line by pumping or by other means.

Flushing. H provisions are needed for flushing tha line free
of sadimant or other foreign material, & suilable valve shall
be Installed at tha distal and of the pipeline.

Thrust control, Anchors of Thrust blocks shall bo provided
on pipalines having a working preasure of 26 Ib/in® or
greater at abrupt changes in pipeline grade, changea in
horizontal alinement, or reduction In pipe size o absort
mry axial thrust of tha pipeline. Thrust blocks may also ba
neaded al tha end of tha pipeline and at inline control
valvea,

The pipa manulacturer's recommendations for thrust con-
trol shall ba followed. In absence of such recommanda-
tions, the following formuls should be used 10 design thrust
blocka:

BAHD =&
A= B gln E
‘Whare:
A = Bearing area o thrust block required in

ol

H = Maximum working presaurs In i

0 = Inalde diameler of pipa in i

B = Allowable passive presaurs of the soil
In Ibm?

a = Deflaction angle of pipe bend

Arsa of thrust blocka for dead ends and teas shall ba 0.7
times the area of block required for & 80 degree deflaction
angla of pipa band.

H adequsie sall tests are not available, the aliowabla
bearing soll pressurs can be estimaled from tabla 2.

Materizks, All malsrials described and required in this stan-
dard shall mest or exceed the minimum requiremants listed
for materials under “Specifications.”

Plans and spacifications

Flans and specifications for consiructing low-pressure,

underground, plastic imgation pipelines shall be In keeping
with this standard and shall describa tha requiremants for

applying the practics 10 achieve its intendad purposes.

SC5, June 19849
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Irrigaticn Water Convevance, £30=-EE-&

Table 2. —Allowabis s0il bearing pressurs

Hetuml
80| meterial

W

Depth of cover 10 center of thrust block

an

2R

4Rk

Sound bedrock,,.,.......

Densa aand and gravel mixiuns

Canss fine o coarss zand

T I o e e

Silt and clmy mieture

Soll clay mnd organic sois

8.000
1,200
200
500
200

—_—
10,000

1,800
1.200
To0
300

10,000
2,400
1,850

50
400

10,000
3,000
2,100
1,200

ECE, June 19pEu
Tennesses



irrigation Water Conveyance

Low-Pressure, Underground, Plastic Pipeline
Specifications

inginilation

Minimum depth of cover. Pips shall ba installed &l suffi-
clent depth balow the ground surface to provide prolection
from hazards imposed by traffic croaaing, farming opara-
tions, freazing temperalures, o soil cracking. The minimum
depth of the cover shall be 30 in, but In soils subject to
doep cracking, the cover shall be a minimum of 38 in, The
maximum dapth of cover for all pips slzes shall ba 4 .

In areas where tha pipe will not be susceptible o freez-
Ing and vehicular or cultvation hazards and the soils do not
crack appreciably when dry, the minimum dapth o cover
may ba reduced 1o 18 in for pipes 4 In through € In. in
diameter and 24 In for pipes more than B in, In diameter

At low places on the ground surfecs, extra fill may be
placed over the pipeline o provide the minimum depth of
cover, The top width of the fill shall be no less than 10 h
and the side slopes no sleeper than 8 horizontal to 1 vert
cal. The fill material shall be placed and compacted befors
tha trench ts excavaled, Il exira protection is nesded af
wvohicular crossings, encasemant plpe or other approvsd
methods may ba ussd,

Trench construclion. The trench al any point balow
the top of the pipe shall be only wide enough to permil
tha pipe to ba easily placed and |pinad and 1o allow tha
initial backfil material 1o be unilermly placed undar the
haunches and along the sida of the pipa. The maximum
tranch width shall be 30 in greater than the diameater of
the pipe. It the trench |5 pracision excavated and has a
sermicircular bottomn that closaely fits the pipa, tha width
shall not excead the oulside diamater of 1he pipe by
maore thal 10 percant.

The trench bottom shall be uniform a0 that tha pipe llea
on lhe botiom withoul bridging. Clods, rocks, and unévan
spots thel can damags tha pipe or cause nonuniform sup-
port shall be remossed.

If there are rocks, boulders, or any other malerial that
mighl damage the pipe, the trench botlom shall be under-
cut & minimum of 4 in below final grade and filled with bed-
ding matarial consisling of sand or compacted fine-grained
aoils.

Provigione shall be made to insura eate working condi-
tions if unstable aoil, tranch dapth, or cthar conditions can
ba hazardous io parscnnal working in the trench.

Placement. Care ahall be taken to prevent parmanant dis-
tortion and dameage when handing the pipe during unusy-
alty warm or cold weather. Tha pipa shall be aliowsd o
coma within & few degrees of the temperature it will have
after it is completely covered bafore placing the backfill,
other than that nesded for shading, or before connecting
the pipe to other faciliies. The pipe shall be uniformly and
continuously supporied over s entire length on firm slable
material. Blocking o mounding shall not b6 used 1o bring
the pipe 1o final grade.

Irrigation L.ater Convevance, 430-EE-5

For pipe with belled ends, bell holes shall be excaveted
in the bedding matanal, as needed, 10 allow for unobatruc-
ted assembly of tha joint and 1o parmit tha body of the pipe
1o be in contact wilth the bedding material throughout its
langth.

Jolnts and connections. All joints and connections shall
be capable of withstanding the design maximum working
prezsure for the pipaline without leakage and shall leave
tha insida of the line frea of any obstruction that can reduce
its capacity balow design requiremants,

All fitlings, such as couplings, reducers, bends, leea, and
crossas, shall be installsd according to the recommanda-
tons of the pipe manulasiurer.

Fittings and appurisnancas made of steal or other matals
suscaptible to comosion shall be sdequately protecied by
wrapping them with plastic 1aps or applying a coating hav-
ing high commosicn-prevamative qualilies. Il plastic tape 8
used, all surtaces shall be {horoughly cleanad and then
coaled with a primer compatible with the taps befors wrap-
ping tham.

Thrust blocks, Thrum blocks must be formed against solid
unaxcavated earth undamaged by machanical equipmant,
They shall be constructad of concrete, and the space
batwean the pipe and the trench wall shall be filled to the
haight of the outside diameter of the pipe or as specified by
the manulaciurer

Testing. The pipaline shall be thoroughly and completely
lested &l the design pressure for pressure strength and
leakage while uncovared or only partly backfilled. It it
naceasary 1o panly backfill the line before testing o hokd
the plpaline in place, backdilling ahall bé eccording to the
spacilicationa under "Iniial Backfil, ™ All jolnts and connec-
tions shall ba letl uncovered for Inspeciion; only the body of
the pipe saclions shall be covered.

Tha ling shall be slowly filled with waler. Adequale provi-
sion shall ba made for air release during filling operations,
taking care to bisad all entrapped alr. The pressure shall be
slowly bullt up 1o the maximum deaign working pressure of
the syslem. While this presaurs Is maintained, all exposed
pipe, fitlings, valves, hydrants, joints, appunenancas, and
covered parts of tha line shall ba examined for leaks. Any
leaks shall be repaired and ths systam retested.

h shall ba demonstraled by testing that the pipailine will
function propary at dasign capacity. Al or below design
capacity there shall ba no objectionabia flow condilions
such as water hammer, continuing unsisady delivery of
waler, damage o the pipelineg, or detrimantal dischargs
from control vabves, vents, or stands.

inltial backfll. The pipelina shall be filled with waler and
maintained near design working pressura during backfilling.

The initial backfil material shall be salacted soil or sand
trea from rocks or stones larger than 1 in. In diametar and
aarth clods graaier than about 2 in. in diameter. The maie-
rial shall be placed 50 that the pipe will not be displaced,
sxcessively dalormed, or damaged.

Waler packing shall be used when poasible 1o consoli-
date the initial backfill around tha pipe. The initial backfill,
befors watting, shall ba of sufficient depth to insure
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Irrigatiocn Water Convevance, 430-EE-f

complete covarage of the pipe alar consalidation occurs.
Water packing is accomplished by adding snough water io
diked reaches of the rench 1o saturale the inilial backfil
thoroughly wilhout excessive pooling, AHer tha inifis! fill ks
saturatad, tha pipeling shall ramain full until aler final
backfilling, The waterpacked backdill shall ba allowad o ary
until firm enough to walk on bafore linal backdill is begun.

If conditions do nol permil watar packing. the initial back-
fill shall be placed in layers and compacied around and
mabout & in above the pipe by hand or mechanical methods
io the soll density required to provide adequate leteral sup-
pori to the pipe.

An exception to water packing or to compacting tha Initial
backfill completely is parmitted f the trench i precision
excavaled and has o semicircular botiom that clossty fits
the pipe and the width doas net excesd the outside diame-
tar of the pipe by more than 10 parcent. With this type of
trench construction, all other initial and final backdill T Liire-
ments shall apply, Including having the pipa undar water
prassurs during backfilling.

Final backtill. Final backfill material shall be tres of large
rocks, frozen clods, and other debris greater than 3 in. in
diameter. The maleriel shall be placed and spread in
approximalely unilorm layers 5o that thers will be no
unfilied spaces In the backfill and the backfill will be level
with the natural ground or at the design grade required to
provide the minimum depth of cover aler settiemant takes
place. Aolling equipment shall nel be used 1o consolidate
the final backfill.

All special backfilling recommendations of the pipe man-
utacturer shall ba mat,

Basls of scceptance, The acceptabllity of the pipsline
shall be determined by inspections to check compliance
with all the provisions of this standard, including the deaign
of the line, the pips and pipe markings, the appurtanances,
and the minimum instaliation requirements.

Certlfication and guarantes. If requested by the state con-
sarvation enginear, the manufacturer shall cartity thet the
pipe meets the requirements specilied in this standard

The installing contractor shall certity that the instaliation
complies with the requirements of this standard and shall
furnish a written guarantes that protects tha owner Bgains
delective workmanship and materiale for not less than 1
year and that identifies the manufacturer and markings of
the pipe used.

Materiale

Quslity of plestic pipe. The compound used in manutec-
turing low-pressure plastic irmigation pipe shall mest the
requirements of one of the following materials and heve an
established long-term hydrostatic design stress rating as
ksted:

505, June 1989
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Fodyviny! chiorids (PYC) as specified in ASTM-D-1784

Hydrostatic
Code daaign
bliterial cassificalion  mmeaa  Dwsignation
Bt
12454-8 2000  PYC 1120
12454-C 2,000 PVC 1220
142230 1000 PYC 2110
14333-D 1,250 PVC 2112
14333-D 1,800  PVC 2118

Acrploniirile-bitadione-styrene (ABS) as specified in

ASTM-D-1788
Hydrostatic
Code design
bintarial Clasaification  siress  Designation
o
Type |, Grade 2. 5-2-2 1,000 ABS 1210
Typo |, Gracde 3. ... 355 1.600  ABS 1318
Toell, Grade 1., . A4-5 1260  ABS 2112
Polyethylens (PE) as apecifiad in ASTM-D—1248
Hydrosiatic
Coda deaign
Maierial Classlficalion mtreas  Deaignation
b’
Orade P23, Class C.............. c-P23 830 PE 2208
I-P33 a3 PE 308

Clean rework material, generated from the manutacturer's
own pipe production, may be used by the aame manufac-
lurer if the pipe produced meets all requirements of this
slandard,

The pipe shall be homogeneous throughout and free
trom visible cracks, holes, foreign matter, or other delects,
The pips shall be as uniorm in color, opacity, density, and
othar physical properties as i commarcially practicabis,

Pipe requirementa. Plastic Imigation pipa (PIP) instalied
undes this standard ghall ba classified in one of the iollow
ing catepoTes:

1. Low-head irmgation pipe shall meet the applicable dimen-
slonal requiremants lxted in table 3. The maximum
working pressurs lor this pips shall be 50 it of head or
22 Ifint.

2. 504in? plastic rigation pipe shall maet the dimen-
sonal requirsmets listed in table 4 lor the approprists
PVC and ABS plastic materials. The maximum allowabls
working pressure for this pipe shall ba 50 IbAint.

In addition, the pipe shall meet the requirements spec-
fiad In the sections of the ASTM designations lisled below,
exCept thad the dimensions and lolerances in tables 3 and 4
of this sandard shall appty,



1. For PVC pipe, ASTM-D-2241 sections partaining 1
dimensiens and toclerances, fiattening, extrusion quality,
conditioning, test conditions, and sampling.

2. For ABS plpa, M-D-Z282 sections partaining W0
dimansione and tolerances, conditioning, test condilions,
and sampling.

3. For PE pipe, ASTM-D-2238 saclions panaining to diman-
sions and tolarances, bond, carbon black, danafty, con-
ditioning, lest conditions, and sampling.

IPS-sizs pips (oulsids diameler same as thal tor iron pipa
sizes) manufactured, 1ested, and marked according 10 one
of the following ASTM specifications and having & pressura
rating for water of at lsast 50 ivin® but less than B0 Bfin
shall be accepiable under this standard. Howavar, the maxk
mum operating pressure for such pipe shall be 50 Iain®,

ASTM— Stundard specification for—

D-1785 .. . Potyvinyl chionde (PYC) Flasiic Fipa,
Srchedukes 40, BO, and 120

DR sivvieiisriainiesnn Polyamy chionda (FVC) Plasic Pipe,
(SDR-PR)

D=2672 iiiimmmsimiasrsi BolEnd Polyvinyl chiorids (PYC) Plastic
Pipa,

D-1527 . . Acrylonitribe-Butadiene-Styrena (ABS) Plas-
tic Pipe, Schadules 40 ard B0,

D=RI0A [ dssieransine Polyslhylena (PE) Plastc Pipe, Schedule
40

D-2447 . Pobymttrlens (PE) Plasiic Plpa, Schadules

40 and B0, Basad on outsids difmirer

Markings. Markings on the pipe shall includae the foliowing,
whilch shell be spaced al intervals ol nol more than 5 H:

1. Nominal pipe size (for example, 10 in).
2. Type of plasiic material according 1o the designation
code (for example, PYC 1120
3. Maximum allowable working prassuré:
a. For low-head plastic irfigation pipa {50-f head or
22 In?).
b. For the S0-Ib/in® plastic imgation pipe (50 Ibfin®).
e. For IPS pipa, the appropriats pressure rating (hof
example, 63 1bAn®).

Irrigation Water Conveyance 430-EE-7

4, Speciicaiion demgnation with which pipe complias
a. For plastic imigation pipe, the designalion PIF.
b. For IPS-size pips, tha ASTM designation (tor
axample, D-2241].
5. Manutaciurer's name (or tredemark) and code.

Fittings and couplers, All fittings and couplers shall equal
o excesd the same pressurs raling o the pipe with which
they are used. Thay shall be made of material that is rec-
pmmended for usa with the pips.

The pips shall be fumishad with belled ends O separate
couplers and fittings that are suitable for joining the pipe
and appurienances by means of a aclvent camant joint,
rubber gaskei-type joint, or othar mathods recommanded by
the pipe manutacturer. Balled ands, sleaves, or plastic lit-
tings shall be made of the same type of plastic materlal as
the pipa.

Fittings or balled ends for sclvent cament joints ahall
have tapered socksts with sockst lengths of at loast 40 per-
cant of the inside diameter of tha pipe or 3 In, whichover is
greater. Sleeves for clamp-lype joinis shall provide a mini-
mum of 4 in overlap between the slesve and the pipa or
fitting.

Sohvant coment jolnta. Solvent for solvent cament joints
ahall conform to ASTM specifications D-2564 for PVC pipe
and fittings and 02235 for ABS pipa and fidinga.

Rubber gasiat jolnts. Aubbar gasket jaints shall conform
o tha following:

1. Push-on typa—A joint in which an alastomaric ring gas-
ket is compressad in the annular space Detween a
ballad and or sockat and spigot end of pipe.

2. Mechanical joint—A foint In which & saal or gaskel is
compressed by application of pressure through a mech:-
anical device. The pipe spigot shall have a wall thick-
nass sufficient lo withstand, without delormation of col-
lapsa, the comprassive lorce axarled whan the hitling is
tightared.

Table 3. —Dimensions of low-head plasiic imigation pipe (PIP)

= PVC and ABS materials | PE maisrials
Hominal Outside diameter Wall thicknasa Inside dizmster | Wall thickness
size Average | Tolerance | Minimum T Towrance | Average | Tolsrance | Minimum | Tolerance

n S 2 . e

4 413 +0.009 0.055 #0020 4.00 £0.020 0.085 + 0,020

B B.14 +.011 Koryi] + 20 7.00 + 025 a5 + 020

8 B.18 =018 a0 +.020 800 +.040 AZD +.020
10 10.20 + 015 00 + 020 10.00 + 040 135 + 020
12 12.24 & 015 A0 + 020 12.00 + 040 158 + 020
14 1428 =015 40 +.020 14,00 + D40 ABS 4+ 022
15 15.30 + 015 B + 020 15.00 &+ 040 200 + 024
1B 18,70 +.028 200 + 024
21 22,04 .05 235 + 028
24 24 B0 +.07 284 + 02
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a.

Irrigation Water Conmvevance, 430-EE-8
Teble 4. —Dimensions of 50-Ib4in® PVC and ABS plastic imigation pipa (PIP)
Cutsids diameter Wall thickness
Hominal PVC 1120 PVC 2118 PVC 2112 PVC 2110
size Average Tolerance Allorwance PVC 1220 ABS 1318 ABS 2112 ABS 1210
» r n
4 413 +0.008 Minimum 0,085 008 0.081 0,101
AGTANCY + 020 +.020 +.020
a 6,14 +.011 Minimum o e 120 Bl
Koherance + 020 + 020 +.020 + 020
] B8.18 + 0158 Minkmm A0 A28 B0 )
tobsrance + 020 + 020 + 020 +.024
10 10.20 +.018 Mindmum A28 AEg 200 248
IDlerance + 020 + 020 + 024 +.030
12 12.24 +.016 Minimum 67 A9 240 28
Hobera g +.020 + 023 + 029 + 0
14 14.28 + 015 M mwum 17 ] 0 248
o Ty =] +.021 +« 027 + 034 + 042
15 15.30 + 0§ Mindmum 189 . L300 A73
hgrance + 023 + 029 +,038 + 045
18 18,70 + 028 Minkrmuem 230 202 28T A58
lederance +.027 +.,033 + 042 + 054

Dimenslons of the coupling and spiget end shall be
according to the manutacturer's standard design dimen-
sions and tolerancas, Such dimensions shall ba gaged
at sufficlently fraquent intervalas to Insure dimensional
control and satiafactory joint assembly. The method for
maasuring thess dimenslons shall be according o
Method D-2122.

. Gaskst dimansions shall be eccording to the manutac-

turer's standerd design dimensions and tolerances. The
ﬂtimdlhlp-ndmnuhﬁmunimummldnqm
compreasive force against the spigot and sockst after
mssembly to effect & posithve seal under all combina-
tons of joint and gaakel tolerances when tested sccord-
ing ta Hems 12 and 13,
Eltuonuncmwun:hmummmrummm.
The gasket in the cured state shall not cause craze
mm.ph.wbllﬂmwhminmnwiﬂntmp{um
pipe. The plastic pipe can bs stained in the area of
Qanket conact,

Lubrcant, H requirsd, shall be sufnbia for lubricating
tha parts of the joints in the assembly. Ths lubrcant
shall have no deteriorating effects on the gasket and
pipe materiata.

. ﬂnjnimnhlllbudulpmdbprwﬂclmmﬂ
wap!

Thq.guluuhﬂbntlumuﬂnmmﬁapmda-dw
nmmmnlﬂmﬂulbhww.mmm
shall be a continuous slastomeric ring.

. Tha joint design may provide for the axial deflection of

& pipa joint by permitting one sids of the outside perim-
otef of tha joird to open wider than the compressad
pasition without reducing its walertightnass. If greate:
deflactiona than provided by tha joirt design are
required, suitable fittings musi be provided.

S5C5, June 1989
Tennessee

10.

1.

12

13

14,

Th-johmpmmumhuul-uchdu#gnmltlhw
ﬂmwumhhrmmmbyﬂ-mmmimd
the gaskst when joined without cracking of Iracturing
whan tested according lo Hems 12 and 13,
Mludﬂ:dmm:.pmmqunﬂwhlchthiaw
ket may bear shall be amooth, Iree of cracks, fractures,
o imperfections that could adverssly affect the perfor-
mance of the joim.
Hpuhmmulmm-m—mmhydmﬂukc
pressurs lests on joints shall be made on an asssmbly
ntm:mnrndpip-pmudymmﬂndmﬂinglu
the joirt design. After the pips seclions are fitted
together with the gasket o gaskets in place, the as-
sembly shall be subjected for the minutes shown 1o an
Intemal hydroatatic pressurs of:

T,
T wriing DOREBUME ... .o 5
12 worldng presaurs ... 5
34 woriing presaurs ..., £
1.0 woriing pressurs........., 10
2-1/2 WOrlg DO ..o &0

P‘[p-hmm-ummmiﬁmwu:ﬂmnpipﬁ
Bnd joint system, similar to that described in 12, defiect
the st sections axially 10 the maximum daflection
#pecified by the manufacturer and subjectsd 1o the
pressurse indicated under 12,

Two ppacimens of any one slze shall pass the tests,
Retest of two ather spacimens shall bs required if one
n{hﬁimﬂh.ﬁmdﬂumrmﬂlmm
tortn,



