Irrigation Water Conveyance (ft)

Reinforced Plastic Mortar Pipeline

Dafinition

A pipeline and appurtenances instalied in an irriga-
tlon system,

Scope

This standard applies to underground reinforced
plastic mortar pipelines B to 54 in. in diameter. Pipe-
lings more than 54 in. in diamater shall be Installed
under special design and specilication re.
quiremants,

The standard Includes the design criteria for irri-
gation pipelines, the minimum installation require-
ments, and the specifications for the reinforcad
plastle mortar pipe to be used. It appliss to pipe-
lines with stands and vents open to the atmosphere
and 1o pipelines not open to the atmosphere bul
provided with pressure-reliel valves and alr-and.
vacuum valves.

Purpose

To prevent erosion or loss of water quality or dam
age to the land, to maka possible the proper man-
agement of irrigation water, and to reduce water
conveyance losses,

Condltlons where practice applies

All pipelines shall be planned and locatad to serve
an integral part of an irrigation water distribution or
conveyance system designed lo facilitate the con-
sarvation use and management of the soil and
waler resources on a farm or group of farms,
Water supplies, guality, and rates of irrigation
delivery for the area served by the pipeline shall be
sufficient to make irrigation practical for the crops

' 1o be grown and the irrigation water application

methods to be used,
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Reintorced plastic mortar pipelines |nstalled
under thiz standard shall be placed only in sultable
solls where the bedding and backflll requirements
can be fully met.

Design criteria

Warking pressure. The pipeline shall be designed to
meeat all service requirements withoul a static or
working pressure at any point greater than the max-
imum allowable working pressure of the pipe usead
at that point. The static or working pressure of pipe-
lines open to the atmosphere shall Include freg
board.

The minimum acceplable work pressure class
shall be pipe having a rated operating head of 50 ft
ol water,

Friction losses. For design purposes, friction head
losses shall be no less than those computed by the
Hazen-Williams equation, using a roughness coefl|-
ciant , ¢, equal to 145,

Flow velocity. The design water velocity in the pipe-
line whan operating at system capacity shall not ex-
ceed 5 fi/s. If this limit is exceeded, special con-
giderations must be given to the flow conditions
and measures to adeguataly protect the pipeline
against surge.

Capacity. The design capacity of the pipaline shall
be based on whichever of the followlng oriteria re-
quires the larger amount of water:

1. The capacity shall be sufficient to deliver the vol.
ume of waler required to meet the peak-period con-
sumptive use of tha crop or crops to be irrigated,
2. The capacity shall be sufficient to provide an
aCeguale irrigation stream for all methods of irriga-
tion planned.

Outlets. Appurtenances to deliver watsr from the
pipe system to the land, to a ditch or reservair, or to
any surface pipe system shall be known as oullsts,
Outlets shall have adequate capacity at design work-
ing pressure to deliver the required flow to {1) the
nydraulic gradeling of a pipe or ditch; (2) a point at
l2ast 6 in. above the field surface; (3) the design sur-
face elevation in a ressrvoir; or (4) an individual
sprinkler, lateral line, or othar sprinkler line.

Check valves. A check vaive shall be installad be-
twesn the pump discharge and the pipeling if detri-
mental backflow ocours.
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Stands open to the atmosphere. Stands shall be
used wherever waler enlers the pipeline system (o
avold entrapment of air, to prevent surge pressures,
to avold collapse due to nagative pressuras, and to
preven! pressure from exceeding the maximum al-
lowable worklng pressure of the pipe. Open siands
may be required at other locations in low-head
syslems to perform other functions. Stands shall be
constructed of steel pipe or other approved materi-
als and shall be supporied on & base adequale 1o
suppoen the stand and to prevent movement or un-
due stress on the pipeline, Open stands shall be
dasigned to meel or exceed the lollowing criteria:

1. Each stand shall allow at least 1 ft of freeboard
above design working head. The stand haight above
tha ¢entarling of the pipeline shall be such that
nelther the static head nor the design working head
plus Ireeboard will exceed the allowable working
pressure of the plpe.

2. The top of each stand shall extend al least 4 f1
above the ground surface excep! lor surface gravity
inlets, which shall be equlpped with trash racks and
COVErS,

3, Downward water velocilles in stands shall not
axceed 2 (i/s. The inside dlameter of the stand shall
nol be lass than the inside diamater of the pipelina,
Thig downward velocity criterion applies only lo
stands having vertical offset inlets and outlets.

4, If the watar valocity In the inlef (from the pump or
other waler sources) equals or exceeds three limes
the velocity In the outlet pipeling, the centerline of
the inlat shall hava a minimum vartical offsat from
the eenterline of the outlet at least equal to the sum
al the diameters of the inlet and outlet pipes,

5. The cross-zeclional area of stands may be re
duced above a point 1 ft above the top of the upper
inlet or outlat pipe, bul the reduction shall not ba
such that it would produce an average velocity of
mare than 10 ft/s if the entire flow were discharging
through it

8. Vibration-control measures, such as special cou-
plers or flexibla pips, shall be provided, as neaded,
to imsura that vibration from pump discharge pipes
is not transmiltted to stands,

Sand traps, whan combingd with 2 stand, shall
have a minimum inside dimension of 30 in. and
shall be constructed =o that the bottom is at least
24 in. below the inverl of the outlet Lo the pipsline.
The downward velocity of flow of the water in a
sand trap shall not excesd 0.25 tiis. Suitable provi-
sions for cleaning sand traps shall be provided.

Gate stands shall be of sufficlent dimensions (e
accommodate the gate or gates and shall be largs
enough to make the gates accessible for repair.
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Float valve stands shall be large enough to pro-
vide accessibliity for maintenance and to dampen
surge.

Stands closed to the atmosphers. |f pressura-relief
valvas and air-and-vacuum valves are used Instead
of open stands, all requirements detalled under
“Stands Open to the Atmosphera” shall apply ax-
capt as modified balow.

Tha inside diametar of the closad stand shall be
equal to or greatar than that of the pipeline for al
least 1 ft above the top of the upparmost Inlet or
oullat pipe. To facilitate atlracting the prassure-
relief valve and the air-and-vacuum valve, the stand
may be capped at this point, or If additional height
is required, tha stand may ba extanded lo tha dasired
elevation by using the same inside diameter or a
reduced cross section, If a reduced section s used,
the crogs-sectional area ahall ba such that il would
produce an average velocity of no more than 10 ftis
if the antire flow ware discharged through It I no
vartical offset is required belwean the pump dis-
charge plpe and the outiet pipeline and the dis-
charge pipe is "doglegged"” below ground, the
stand ahall extend al leas! 1 ft above the highest
part of the pump discharge pipe.

An acceptable alternative design tor stands re-
quiring no vartical Inlet offsal (when inlal valocity is
less than three times that of the outletting plpeline)
shall be:

1. Construct the doglag section of the pump dis-
charga pipa with tha sama nominal diametar as that
ol the pipeline.

2. Install the pressure-rellef valve and the alr-and-
vacuum valve an top of the upper harizontal saction
of the dogleg.

Fressure-relief and air-and-vacuum valvas shall
be installed on stands with the nominal size pipe re-
quirad to fit the valves threaded inlats.

Vents. Vents must be dasignsd into systams apan
to the atmosphere to provide for the removal and
entry of air-and protection from surge. They shall:

1. Have a minimum freeboard of 1 f above the hy-
draulic gradeline. The maximum haight of the vant
above the centerling of the pipeline must not ex-
ceed the maximum allowable working pressure of
fhe pipa.

2. Have a cross-sectional area at least one-half the
cross-sectional area of the pipeline (both inside
measuramenis) for a distance of at |sast one pipa-
line diameter yp from the centerline of the pipeline.
Above this elevation the vent may ba reduced to 2
in. in diameter.



These cross-sectional reguirements shall apply
when an air-and-vacuum valve is used instead of a
vent, but the reduced seclion shall be increased to
the nominal size pipe required to fit the valve's
threaded inlet. An agceptable alternative is to in-
stall this valve in the side of a sarvice guilet riser,
provided that the riser Is properly located and ade-
quately sized, Il an airand-vacuum valve and a pres-
sure-rellef valve arg required al the location, the
10-ifs velacily criterion given under “Stands® shall
apply to the reduced section.

3. Be |ocated at the downstream end of each
laleral, al summits in the ling, and at points whera
there are changes in grade in a downward direction
ot tlow of more than 10 degreass

Alr-and-vacuum wvalves. An airandvacuum valve,
which has a large venting orifice, exhausts large
quantities ol air trom the pipeline during filling
operations and allows air 1o reenter the line and
prevents a vacuum frem forming during emptying
operations. This type of valve is sometimes called
airvacuum-release valve or airvent-and-vacuum-
raliel valve, It Is not continuous acling because it
does nol allow further escape of alr at working
pressure once the valve closes,

Air-and-vacuum valves may be used instead of
vents al any or all the locations listed under
"“Vents." An alr-and-vacuum valve also may be used
I eonjunction with a pressure-relief valve as an
alternative to open pump stands. A pipeline is con.
sidered open to the atmosphere |f at least one
stand, veni, or service outlet is unclosed and
located so that it can not be Isclated from the
syslem by line gates or valves.

Bn low-pressure pipelines not open to the atmo-
sphere, air-end-vacuum valves shall be installed at
all locations specitied under “Vants,” on all pump
slands, and at inline control devices whers there i
a need for air remaoval and entry during filling and
amptying operations.

Alr-release and vacuum-release valve outlets
shall be at least 1 in. in diameter when specified far
lines 5 to 8 in. In diameter, at least 2-in. for lines 10
te 16 in. in diameter, at least 4-n, for lines 18 ta 28
in. in diameter, at least B-in. for lines 30 to 36 in. in
diameler, and at least 8-n, for lines 38 to 48 in_ in
diameter,

Far pipelines larger than 16 in. in diameter, 2-in.
alr-release valves may be used instead of the sizes
indicated If they are supplementsd with vacuum-
release valves that provide 2 vacuum-releass capac-
ity equal to the sizes shown,

Manutacturers of airand-vacuurm valves marketed
for use under this standard shall provide dimen-
sional data, which shall be the basis for saiection
and accaptance of these valves:
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Pressure-relief valves. Prassure-reliaf valves may be
used on low-pressure pipelines as an altarnativa to
slands open to the atmosphera,

A pressure-reélief valve shall be installed at the
pump location it excessive pressure can build up
when all valves are closed. Also, in closed systems
where the line is protecied from reversal of flow by
a check valve and excesslve surge pressures are
likely to build up, a surge chamber or pressura-ralief
valve shall be installed cloge Lo the check valve on
the side away from the pump.

Pressure-relief valves shall be no smaller than
1i4-in. nominal size for each diamaler inch of the
pipeline and shall be set at a maximum of & Ibfin?
above the pressura rating of the pipa,

A pressure-relief valve or surge chamber shall be
installed at the end of the pipellne If needed to
relleve surge.

The tow capacity of preassure-release valves
shall be the pipeline design flow rate within a
pipaline pressure no graater than 50 percent above
the permissible working pressure for the pipe.

The pressure at which the valve starts to open
shall be marked on presaure-rellef valves, Ad-
justable prassure-ralle! valves shall be sealed or
otherwise altered to prevant changing the adjust-
meant trom that marked on tha vaive.

Manufacturers of pressure-relief valves marketed
tor use under this standard shall provide capacity
tables, based on performance tests, that give the
discharge capacities of the valves at the maximum
permissible pressura and differentlal prassure set-
tings, Such tables shall be the basis for design of
pressure satling and of acceptance of these valves,

Dralnage. Provisions shall be made for complately
draining the pipaling if freezing temperatures are a
hazard, the pips manutacturer recommends it, or it
is specified for the job. It provisions for dralnage
are requirad, drainage outlets shall ba located at al|
low places in the lins. Thess outlets can drain into
dry wells of 1o points of lower elavation, If drainage
cannol be provided by gravity, provisions shall be
made t¢ empty the line by pumping or other means.

Flushing. If provisions are needed for flushing the
line free of ssdimant or other forelgn malerial, a
suitable valve shail be installed at the distal end of
the pipsling,

Thrus! control. Anchors or thrust blocks shall be
provided on pipelines at abrupt changes in pipeline
orade, changes in horizontal alinement, or reduc-
tion in pipe size ta absorb any axlal thrust of the
pipeline, Thrust blocks may also he needed at the
end of the pipsline and at inline control valvas,
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The pipe manufacturer's recommendations for
thrust control shall be followed. In the absence of
such recommendations, the following tormula shall
be used in designing thrust blocks:

_SB HDZ . &
A_—E Blnz

Where:
A = Bearing area ol thrust block reguired in 112
H = Maximum working pressure In i
D =Inside digmetar of plpa In f1
B=Allowable passive prossure of Lhe soil in [b?
# = Datlection angle of pipe bend

Ares of thrust blocks for dead ends and tees shall
be 0.7 times the area of block reguired for a
80-deflection angle of pipe bend.

If adequate soll tests ars not available, the aliow-
able bearing soll pressure may be estimated from
table 1.

Maximum depth of cover. If the pipe s installed ina
traneh, tha sarth cover aver the top of tha plpe shall
not exceed that given in tabie 2.

It tha pipa is installed In an embankment, the ex-
ternal load shall not exceed a load equivalent to the
height of earth cover over the top of the pipa given
in table 3.

Tabile 1. —Allowable soil bearing pressure

Mabural Depth ol cover to centar of thrust block
soll material 21 3, 41t 511,
— LS

Soundbedrock .. ........... e B,000 10,000 10,000 10,000
Danee sand and gravel mixture

e T ATy g1 BT B L T e R e e e 1,200 1,800 2,400 3,000
Denge line lo course sand

{agsumed g = 35%) ... ... ... 00 1,200 1,650 2,100
Siit and clay mixture .

L1 Tyl % B . R L R i A 500 700 880 1,200
Sofll clay and organic soils

fuagumed ¢ = 10" .. ... .. .l 200 a00 400 500

Table 2. —Maximum cover for pipas Installad in tranches

Plpe Type &
_dlameter bedding
Ll I 1
35
10 23
12 18
14 15
1516 13
18-20 12
21 "
24 11
27 10
a0 10
33 10
36 10
30 10
42 ]
4554 9

Table 3, —Maximum cover for pipes installad in embankments

Pipe Type 4
¢+ diamater bedding
I, h
8 12
10 10
12 9
14 g
15-39 8
42-54 7

NOTE—Bedding conditions ate given in figuie 1 armd in aldes § and 7
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Type 7 Typa 10
bedding badding
i, "
35 as
a5 a5
a5 a5
35 35
as as
as a5
a5 35
28 a5

25 as &
24 as
23 a5
22 35
21 a5
20 k |
19 a5
Type 7 Type 10
badding = - bedding
3 .
18 24
15 21
14 20
13 19
13 18
13 19
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Matarials. All materials described and required in Plans and specifications

this standard shall meet or excesd the minimum re-

quiremente Indicated In “Specifications for Mata- Plans and specifications for construsting reinforced

rials.' plastic martar irrigation pipelines shall be in kaap-
ing with this standard and shall describe the re-
quirements for applying the practice to achleve its
intended purposes,

TYWE 4 BEECCMG ™S T BECoiva TMFE 7 BEcang
; AN FiLL FALICOM FILL
BAMIA CUL AL I GRS
i Ty
2 .__mg
:

P
e
: — =
ErETILL MOST B 4 0PeD T CoH ERCENTLL. ST P98 SHPED: TO L BACEHLL IAST BT SLUPED 7D EPTH
OF Do MOE DINVETE=S O 1B AND T DAC MOE DIMERES OoF B°aun O DAD rEe CLWETESS oF 12
ALY FEoE T FLACIMG FIFE CMVETE Peicy. i AUANUG FIreE D CNEE. PECOE T RS Plyee

Shape natural subgrade to (it the pipe to depth of 0/10 by using a template or praperly ahapad axcavating equipmenl, At
the contractor's oplion, the subgrada may ba excavated 10 4 in, below the battom of tha pips and backiilled with Class A
material, Type 3 compaction, It the subgrade |5 rock, contalns rocks largar than 1 In, In dlameler, or |s unatable, axcavate
lo & depth ol & in, balow the bottom of the pipe, backtlll with Class A material, Type 3 compactlon, and ahapa back!lll as

Inetructed above, Plpe musl be in contact with the subgrade at all locations along ihe plpa (no high or low spots except
as neaded for bell ends, rings, or litings),

NOTES—Show appropriate value on drawings:
1, bd = D + 18 in. lor compaction by watsr saturation; bd = D + 36 in. for mechanical compaction,
2. H. = Heighl of fill used In design calculations.

Figure 1.—Beading conditions for pipe.
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Irrigation Water Conveyance

Reinforced Plastic Mortar Pipeline
Specifications

Ineiallation

Plpe shall be lald lo the lines and grades as shown
on the drawings andfor as staked in the field,

Minimum depth of caver. Pipe shall be Iinstalled at a
sufficient depth below the ground surface to insure
that the pipa is protected from damage imposed by
tratfic crossing, farming operations, freezing tem.
paratures, or 6oll cracking. The minimum depth of
covershall be 24 in,, but in solls susceptible o deep
cracking, the cover shall be a minimum of 36 in. If
Ihe pipe must be placed at a lesser depth, adequate
protection shall be provided by erecting fences or
other surface barriers or by using sultable struc.
lural treatment to Insure thail excessive external
loads are not transmitted to the plpe. The maximum
depth of cover is given in tables 2 and 3 under
"Dasign Criteria,”

Trench construction. Tha pipe trench shall be
straipht snough so that the pipeline can be laid
without unnacessary deflections at the joints. At
any point below the top of the pipe, the trench shall
be only wide enough to permit the pipe ta be easily
placed and joined and to allow the initial backfill
material to be uniformly placed under the haunches
and along the sldes of the pips. The maximum
trench width shall not exceed 24 in. more than the
pipe diameter.

Tha trench bottom shall be uniform so that the
Fipe lays on the bottom without bridging. Clods,
rocks, and uneven spots that can damage the pipe
or cause nonuniform support shall be removed.

If rocks, boulders, or any other material that can
damage the pipe are encounterad, the trench bot-
tom shall be undercut @ minimum cf 4 in. balew
final grade and filled with bedding material consist.
ing of sand or compacted fine-grained solls. Bell
heles shall be sxcavated, as needed, lo prevant the
bells from ¢coming inle contact with the subgrade.
&ny watar in the trench shall be drained away or
otherwise removed, and pipelaying shall be dslayed
until a suitable firm base iz obtained.

Al low places on the ground surface, axtrz fill
may be placed over the pipeline to provide the mini.
murm depth of cover. The top width of the fill shall
be no less than 10 ft and the side slopes no steepar
than 6 horizontal to 1 vertical. The fill material shall
be placed and compacted before excavating the
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trench. If extra protection Is needed at vehicular
crossings, encasement pipe or other approved
methods may be used.

Frovisions shall be made to insure safe working
conditlons it unstable soll, trench depth, or other
canditions can impose a safety hazard ta persanne|
working in the trench,

Placemant. The pipe shall be lowersd into the
trench and placed into position in a manner that
prevents damaging the joints or gatting dirt inside
the pipalina,

The pipe shall bs uniformly and continuously
supported ovar [ts entire length on firm stable
material. Blocking or mounding shall not be used to
bring the pipe to final grade.

Bell holes shall be excavated in the bedding
material, as needed, to allow for uncbsatructed
assembly of the joint and to permit the body of the
Pipe to be In contact with the bedding mataerlal
throughout its length,

Joints and connactions. All joints and connections
shall be designed and constructad to withstand the
dasign maximum working pressure for tha pipaline
without leakage and to leave the Inside of the line
free of any obstruction that may tend to reduce its
capacity below design requirements,

The connecting surtaces of the bell and aplgot
shall be thoroughly cleaned and drled befare each
loint is connacted, The spigot recess, the rubber
gasketl, and tha ball shall be lubricated with an ap-
proved gasket lubricant, After lubrication, the gas-
ket shall be thoroughly stretched when it is placed
in the spigol groove so that a uniform volume of
rubber Is distributed around tha circumferance of
the pipe, The gasket shall not be twisted, ralled. cut,
crimped, or otherwisa damaged or forced oul of
position during closure of the joint, The position of
the rubber gasket shall be checked after joint
assembly, and if the gasket is not In the proper
position, the pipe shall be withdrawn, the gasket
checked to sea that it Is not cut or damaged, the
pipe relaid, and the position of the gasket re.
chacked.

Ii the pips is laid on tangent, each joint shall be
fitted together so thal the end of the splgot of one
pips is a5 close to being in contact with the shoulder
of the bell of tha adjacent pipe as practicabla. On
curves, the maximum deflection at any one joint
shall not exceed 3 degrees for pipe sizes 30 in. and
less in diameter and 1. degrees for larger sizes,

All fittings, such as couplings, reducers, bends,
lees, and crosses shall be installed according to
the recommendations of the plpe manufacturer,

Fittings and appurtenances made of steel or
other mstals suscaptible to corrosion shall be ade-
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quately protected by wrapping them with plastic
lape or by applying a coating having high corrosion-
preventative gualities. If plastic taps is used, all
surfaces shall be thoroughly cleaned and than
coated with & primer compatible with the tape
before balng wrapped.

Thrust blocks. Thrust blocks must be formed
agalnst solid unexcavated earth that 1s undamaged
by mechanical equipment. They shall be con-
strucled of concrete, and the space between the
pipe and the trench wall shall ba filled to the height
of the cutslde diameter of the pipe or as specified
by the manutacturar,

Testing. The pipeline shall be thoroughly and com-
pletaly tesled at the design pressure for pressure
strength and leakage.

The line shall be slowly fllled with water. Ade-
quale provision shall be madse for air release while
tilling. Care shall be taken o bleed all entrapped
air, Tha pressure shall be slowly bullt up to the max-
imum design working pressure of the system, While
this pressure is maintained, all exposed pipa, fit-
lings, valves, hydrants, Joints, appurtenances and
coverad parts of the line shall be examined for
leaks. Any leaks shall be repaired and the system
ratastad,

Il shall be demonsirated by testing that the pipe
line and all valves, venls, surge chambers, and
ather appurtenances will function properly at
design capacily. Al or below design capacity there
shall be no objectionable llow conditions such as
walar hammer, contlnulng unsteady delivery of
waler, damage o the pipeline, or detrimental
discharge from control valves, vents, or stands.,

Backfill. The material shall be brought up to about
the same level on both sides of the pipe and shall
be compacied firmly around the pipe (tabie 4), If
water packing Is used, the pipeling shall ba filled
with water. The initial backfill shall be consclidated
to achieve the density specified in table 5, or the
material shall be placed in about 12-in. lifts or to the
approximate spring line of the pipe, whichever is
less. Saturation with internal vibration is an accept-
able method of consolidating the primary backfill,
The amount of water used for consolidation shall
be controlled to insure no pooling. The wetted fill
must be allowed to dry until firm before beginning
the final backiill,

Final backfill material shall be fres of large rocks
or boulders and shall be added to the trench in a
manner thal will not damage the pipe. This material
need not be compacted, but it shall be mounded
aver thae top of the trench |n a manner that will leave
the fill at ground level after settlement. Rolling
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gquipment shall not be used lo consolidata tha
final backiill.

All special backfilling recommendations of the
pipe manufaclurer shall bae lallowad.

Repairs. Individual pips units may be repalred If
defects resull from imparfections in pipa manufac-
ture or from accidental damage during handling. All
repaire must be made by methods approved by the
engingear. They must bae sound and properiy tinishad
and curad, In addition, the repaired pipe must con-
form to the requirements of these specitications
wilh respec! to dimansions and tolerances, Hydro-
static tests may be required on any repaired pipe if
deamed nacessary by the purchasear (table 6).

Basis of acceptance. The acceptability of the plpe
line shail be determined by Inspections to Insure
compliance with all the provisions of this standard
with respect to the design of the line, the pipe and
pipe markings, the appurtenancas, and the minl-
mum inslallation raguiremants,

Cartitication and guarantes. If requested by the
slale consarvalion enginear, the manufacturer
must cartify that the pipe maels the requiremants
spacitied in this standard. The installing contractor
shall cartity that the installation complias with the
requirements of this standard. He shall furnish a
written guarantee that protects the owner against
dafactive workmanship and materlals for not less
than 1 year. The certification shall identify the
manutacturer and markings on the pipe used,

Table 4. —Backflll matarial classas

Matarial
Class A

‘Description

Sand, gravelly sand, ar silty sand
containing a maximum of 10 parcant
tines (material passing the Mo, 200
sigve and having 100 percent
passing the 1-in. screan and at laast
80 parcenl passing the Mo, 4 siave).
Finas must ba nonplastic, (2W, SP,
SW-SM, SP-8M)

Silty or clayey sand or gravally sand
having 10 to 50 percant finas, 1 in,
maximum size, and at least 75
parcent passing the Mo. 4 sieve.
Maximum plasticity indax (Pl) af 7.
{SM, SC)

Sandy or gravelly silt or clayay sill,
sandy or gravelly clay or siity clay
contaming 50 to 100 percant finas
and having 1 In. maximum siza.
Maximum plasticity index (Pl) of 7.
(ML, CL, CL-ML)

Any soil, such as tha matarial ramaved
from an excavation. All cobble-
stones and rocks larger than 8 in.
diameter musl be removed.

Class B

Clazz C

Random fill
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Type of
compadtion Malerial Performancs Mathod mr
1 GClass A 80 pearcant of ralative density by Four passas on 4-in.-thick lifts with
sompacting maltarial in 44n, lifls vibrating compactor walghing at
{ASTMW-D-2043), laast 200 Ib and having an Impact
of at least 2,000 b al 3,500 vimin.
1 Classaes B and C 85 percent of maximum density Mona,
cblained by ASTM-D-E98, Material
musl be within 3 percent of
optimum malsiure and compacted
In d-In. lifts.
2 Clans A 70 percant of ralative density when Two passas on 4-in.-thick |itts with
compacted in 4-in, litls (ASTM- vibrating compactor weighing at
D-2045), least 200 |k and having an impact
of at leasl 2,000 |b al 3,500 vimin,
or by completa saturation of the
packMll material with water and
Intarnal vibration during saturatlon,
b Class B B0 parcant of maximum dansity Two passes on 2-n.-thick |Iits with
obalned by ASTM-D-853. Matorial vibrating compactor walghing at
mus! be within 3 percant of lmast 200 Ib and having an impact
optimum moisture and compactad of at least 2,000 b at 3,500 vimin,
in 4-n. litls,

2 Clags G 80 parcant of maximum density Mone.

obtained by ASTM.D-858, Malerial
musl be within 3 percant of
gplimum maistura and compaated
In &-n. lifts,

a Clags A MNong Carafully placs matarlal with a shovel
In small ifts; mako aure thal all
volds arg fllled with aoll, Tampling
with the shoval Is dona within 8 in,

: of tha plpa,

3 Classes 8 and G 85 percan! of maximum dansity MNong.

oblained as racommanded In

ASTM-D-698. Material mus! ba

within 2 percent above o 5 percant

below optimum molstura and

compaciad in 8-In,, maximum, lifts.
MOTES:

1, Plek sithar perfoimance of meihod apecificalion, nal bolh

2. Water saturation shall be used only |f solls ate well disined and il the waln: will drain (nle ine subgrace.
3, Haoles shall b excaveled in the bedding for pige Bells to provide & clearance of | in

Tabla 6. —Hydrostatic prassure test requiremenls

Hydreosiatic pm-n_f preseurs

Water
Class head {i1.) ibiin2
5 Fo T K T el 100 43
| o [y 0 e e e 200 87
B0 ot e (e g, I 300 130
HBOD s s e i s 200 173
HEE o it i i et 500 217
HB00: Lo sl oo 600 260
H3 e e e e 700 ans
e sl e 500 H7
H450. . { S00 380
HBODO. . oo vrvvcmnnsemn s 1,000 434

Materials

Pipe classes. Reinforced plastic mortar pipe shall
be classitied according to its rated operating head
in feet of water, The classes are designated Hs0,
H100, H150, H200, H250, H300, H350, H400, H450,
and H500.

Lot definition. Material A |ot, as used In this stan-
dard, means 100 lengths of pips or fraction thareof
af identical class and slze manufactured ina singls
production run. & unit means a length of pipe or
part of a length of pipe.

Fipe materlal. Reinforced plastic mortar pipe shall
consist of an aggregate filler, a glass fiber rein-
farcement, and a resin binder,
8CS, April 1982
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The aggregate filler shall be a siliceous naltural
sand conforming to the requirements for concrete
aggregate (ASTM-G-33), bul the requiraments for
gradation shall not apply.

The reinforcemant shall be manuiactured from
continuous rovings of borosilicate-type glass lbers
with a polysstar compatible flnish,

The binder shall be a catalyzed isophthalic poly-
estar resin with or without inorganic fillers.

Physical requirements. All pipe furnished under
these specifications shall meet the test reguire
menls lor soundness, hoop tensile strangth, and
stifiness factor specified in ASTM-D-3517. Tests
shall be performed by the manufacturer at his ex-
pense. Cerlilied copias of the resulls of the tesis
shall be furnished to 5C8 upon request of the state
cansgrvation angineer,

Gaskets, Rubber gaskets, as used in these specili-
cations, incloda natural rubber, synthetic rubber, or
a blend of both, Rubber gaskels shall be axtrudad
or molded and cured In such a manner that any
eross gaction will be dense, homogeneous, and freo
from porosity, blisters, pitting, and othar imperfac-
tions, They shall conform to the requirements spec-
illed In ASTM-D-1868 or in G-361, Section 5.9,

Joints. Plpe shall be furnished with bell and spigot
ands lor joining; a solid, uniform cross section rub-
ber gaskel shall be used as the sealing elament.
The gasket shall be contained in a groove and shall
nal suppart tha weight of the plpe when two sec
tions are jolned. The joinl assamblies shall be
tormed 50 that the pipe forms a conlinuous watar-
light condult when 1he sections are drawn together,
They shall provide for slight movements of any pipe
in the plpellng due to expansion, contraclion, sel-
ttarnent, ar lateral displacement. The rubber gasket
shall be the scle elemen! of the joint depanded
upon to provide a watertight seal.

The volume. of the gasket shall be less than 85
percent of the volume of the annular space in which
the gaskel is to be contained, with the engaged
ioinl in coneantric pogition. The gasket shall not be
stretched more than 20 percent of its original length
when full seated in the groove. The gasket's diam-
eter shall be such that when the cuter surface of the
spigot and the inner surface of the bell comes inlo
contact al some point in their pariphery, the defor.
matlon In the gasket shall not exceed 40 percent at
the point of contact nor be less than 15 percent at
any poinl, Streiched gaskst diameters shall be
calculated as being the original diametar divided by
the square root of {1+ X), where X is the percent of
gashket stretch divided by 100. Datermination of gas-
ket defarmation in an offcenter joinl shall be based
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on the most unfavorable limits of the pipe manufac-
turer's toleranceas,

Fittings. Fittings, such as tees, elbows, wyes,
reducers, and adaptars may be (1) rainforced plastic
mortar fittings fabricated by the plpe manufacturar
from pipe mesting the requirements for soundnesas
spacified undar "Physlcal Requirements,” (2) cast
iran fittings, or (3) fabricated steal littings, All con-
nections between steel, cast iron, or BPM fittings
and RPM pips shall be mada with rubber gasket
Joints.

All steal fittings shall be protected from corro-
sion by an epoxy resin coating, as described under
Class A coalings under “lrrigation Water Con-
veyance Plpeline [Steal),” 430-FF.

Dimensions. Length, inside diameter, and wall
thickness shall conform to the standards in ASTM-
0-3517. Minimum wall thicknesses are glven in
table 7,

Table T —Minimum wall thicknass for pipe

Minimum wall thickness

i Ll ]
8... 4,32 017
|2 Wit 4.32 17
12... : 4,57 8
4. .. s . 463 19
PR L e A B S 4,83 B
¥, P I ——— i 5048 20
18, .. g rhFe s g P 533 21
) el e e 523 21
e S e oy e [ 5aa 1
) : 8.10 24
27 R e T e S B.60 26
A e e A e I 7.a7 o]
BV IR veed s by L B3 32
36 RN s = 8.89 A5
=, L T i 9.65 A8
B R TR e 10,16 A0
¢ [ O, - 10.92 44
48 o o ar e e TL 11.68 A8
BN i i e S R S e 12.45 .48
LT e F L o ot 13.21 o

Workmanship. The inside surface of the plpe shall
be free of bulges, dents, ridges, grooves, or other ir-
regularities that nave a depth or a height of mora
than 1/8 in. a5 massurad from the normal level of
the surrounding surface.

Joint sealing surfaces shall be free of dents and
gouges that can affect the integrity of the joints,

Mo glass fiber reinforcement shall be sxposad on
aither the interior or the exterior surface of the pipa.

Markings. Each length of pipe and sach rainforced
plastic mortar fitting shall bear the size and class
of pipe, the date of manufacture, and the name or
trademark of the manufacturer.



