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AMENDMENT NO. 1 JANUARY 2005
TO

IS 15328: 2003 UNPLASTICIZED NON-PRESSURE
POLYVINYL CHLORIDE (PVC-V) PIPES FOR USE IN

UNDERGROUND DRAINAGE AND SEWERAGE
SYSTEMS - SPECIftCATION

( Page6, Table4, col- 4, title) - Substitute ~dsm Max'for 'A Min'.

( Page6, Table4, col 5, title) - Substitute '/2 Min' for 'e Max'.

( Page7, Fig. 5 ) - Substitute 'dsm' for 'ds' .

(CEDSO)

Reprography Unit,81S,NewDelbi, IDdia

 



AMENDMENT NO. 2 MAY 2005
TO

IS 15328: 2003 UNPLASTICIZED NON-PRESSURE
POLYVINYL CHLORIDE (PVC-V) PIPES FOR USE IN

UNDERGROUND DRAINAGE AND SEWERAGE
SYSTEMS - SPECIFICATION

( Page 7, Fig. 2 ) - Substitute the following for the existing figure:

-- -----4

BASIC DIMENSIONSOF INTEGRAL SOCKETS ANDSPIGOT ENDS POR
ELASTOMETRIC SEALING RING JOINTS

I Page 8, TableS, 51 No. (i), col 3 1- Substitute .~ 2' for's 2'.

(CED 50)
Reprography Unit. BIS.New Delhi.India

 



Indian Standard

AMENDMENT NO. 3 NOVEMBER 2005
TO

IS 15328: 2003 UNPLASTICIZED NON-PRESSURE
POLYVINYL CHLORIDE (PVC-U) PIPES FOR USE IN

UNDERGROUND DRAmAGE AND SEWERAGE
SYSTEMS - SPECIFICATION

(Page 16, AnnexC, clause C-8.1, lines4 to 6 ) - Substitute the
following for the existing:

S. = {0.OI8 6 + 0.025 (y.ldJ}(F. fLaY')

Sb = {9.018 6 + 0.025 fYo1dJ}(FbILbN

Sc = {0.0186 + 0.025 (yc1dJ) (FeILcyJ

(CEDSO)

Reprography Unit,818. NewDelhi,India

 



AMENDMENT NO. 4 FEBRUARY 2006
TO

IS 15328: 2003 UNPLASTICIZED NON·PRESSURE
POLYVINYL CHLORIDE (PVC-U) PIPES FOR USE IN

UNDERGROUND DRAINAGE AND SEWERAGE
SYSTEMS - SPECIFICAnON

( Page 8, Table 6, Note, line2 ) - Substitute,
o-2e AI...

(CEO SO)

p = for theexisting fonnula.

Reprography Unit, 81S,NewDelhi, India

 



AMENDMENT NO.5 FEBRUARY 200'
TO · " "

IS' 15328 : :Z003 UNPLASTICIZED NON-PRESSURE
POLYVINYL CHLORIDE (pVC-V) PIPES FOR USE IN

.UNDERGROUND DRAINAGE AND SEWERAGE
'SYSTEMS - ,SPECIFICATION

(Page 1, clause. I, Scope, 1;".6) - Substitute '63 nun' for '110 nun' .

.(Page 3, Table 1, col I to 6) - Insert the following new' values in the
beginning and renumber theexisting 81 Nos.accordingly:

SINo.

(I)

i)

ii)

iii)

NOIBI••, MeaDOuaIIde DIa.eter, O....de DI••ter at Aa,
O'...de t4. Pol.t,d.

DI••cter,d. ", ,r r
Mill Ma Min Ala

(2) (3) (4) (S) (6)

63 63.0 63.3 62.2 63.•

75 75.0 75.3 74.1 75.9

90 90.0 90.3 88.9 "91.2

(Page 4, clarue 8.3, ltn«2) - Substitute 'IS 12235 (Part a/Sec 1)'/or
'IS 1223S (part 8)'.

(Page S, Table 2) - Insert the followilll new valuesof 'Nominal Outside
"Diameter' --' 'WallThiclaless, e' beforeNominalOutsideDiamet«, de of 110
mm:

No.1••• OIdIIde Dlamew, t4
nun

Wan TlllekDeue;mm

~ U+~Q

n· u+~»

90 2.9+0.51)

I) Will tblckDeues in these~ lie more tbIn what is Cllculited • perSDR in order to meal the
stifBtaa laIuircment "

 



Amend No.5 to IS 15328 : 1003

(Page 6, Table 3, coil to 7) - Insert the following new values in the
. beginning and renumber the existing SI'Nos. accordingly:

SINo. Nomina. Soeket SpllotEad
Diameter,tin r r

A ,
d.. .Ii C ... 11 8')
Min Milt M. Mill

(1) (2) (3) (4) (5) (6) (7)

i) 63 63.3 23 18 40 4

ii) 75 75.3 25 20 45 S

iii) 90 90.3 28 23 55 5

[Page 6, Table 4 (see also Amendmem No.1), colI to 7] - Insert the
following new values in the beginning and .renumber the existing SI Nos.
accordingly:

SINo. Nominal Socket 8p1lot Ead
Diameter,dn r

.A

"d. d. 12 11 JII)
Mill Max Mill Min

(I) (2) (3) (4) (5) (6) (7)

i) 63 63.1 63.3 38.0 45 4

ii) 75 75.1 75.3 43.5 50 S

iiO 90 90.1 90.3 51.0 60 5

(Page 8, Table 6, Note, last "lIne) - Substitute the following for the
existing:

'eM'" • measured minimum wall thickness in millimctres of thefreelenathof the test specimen. '
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Amend No.5 to IS 15328: 2003

(Page8, clQIISe 12.3) - Substitute the followjng for the existing:

The colourofthe markingshall~ as follows:

Class ofPipe

SN2

SN4

SN8

Colour

Blue

Green

Brown

(Page 12, Table 8, coil to S) - Insert the following new values in the
beginningand renumberthe existing 81 Nos. accordingly:

SINo. Noaal••• Outside MaDor'alll. Fall He.....
Diameter or Plpea, Wetpt

r' -_

d".mm k& r
m N.m

(1) (2) (3) (4) (5)

i) 63 0.25 2 S

ii) 75 0.25 2 5

iii) 90 0.5 2 10

(Page 13, Table 9, col I to 3) - Insert the following new values in the
beginningand renumberthe existing81 Nos. accordingly:

SI No. Noml••1Outllde Dla.eter Number or Equldl.ta.1 U.a
01Pipe,mm to be Draw.

(1) (2) (3)

Q ~ 3
ii) 75 4

iii) 90 4

3

 



A....d 'N~ 5" to'IS 15321 :- 2013,'

(Page 15. Tabl. II'. col "I' to 3) -1DIert the followiq'new values In the
beginning and renumber the existing81 Nos. ac~dingly:

,51 No.

(1)

i)

(CED50)

No".a' DIa.eter 01
Plpe.'nun

(2)

4

(3) .

2*:0.4

~hyUnit. 81S.NewDelbi.l8cIia

 



PlasticPipingSystem Sectional Committee, CEDSO

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Plastic
PipingSystemSectionalCommittee had beenapprovedby the Civil Engineering DivisionCouncil.

This standard has been prepared with a view to providing guidance for the manufacture and selection of
PVc-u pipes for the conveyance of domestic sewage, industrial waste and surface water ( other than potable
water).

PVC-U pipes for conveyance of potablewaterare coveredillIS 4985 : 2000 'UnplasticizedPVCpipes for potable
water supplies- Specification( third revision )'.

In the formulation of this standard, due weightage has been given to bring it in line with International
Standards as well as market situations and practices prevailing in India and considerable assistance has
been derived from the following International Standards published by International Organization for
Standardization:

ISO 580: 1990

ISO1167:1996

Injectionmoulded unplasticized ( polyvinyl chloride) ( PVC-U) fittings - Oven
test - Test method and basic specifications

Thermoplastics pipes for the transportof fluids- Resistanceto internal pressure
- Test method

ISO 3604-1976

180443S: 1991

ISO 4065 : 1996

1803127: 1994

ISOIDIS 13846-1995

ISOIOIS 3845-1995

Thermoplastic pipes - Determination of resistanceto external blows

Thermoplastics pipes - Universalwall thicknesstable

Unplasticized ( polyvinyl chloride) ( PVC-U ) pipesand fittings for burieddrainage
and seweragesystems - Specification

Fitting for unplasticized polyvinyl chloride ( PVC-U) pressure pipes with elastic
sealing ringtypejoints- Pressure test for leakproofhess underconditions of external
hydraulic pressure

Plasticspipingsystems '- Elastomeric-sealing-ring-type socketjoints for use with
unplasticized ( polyvinyl chloride) ( PVC-U ) pipes- Testmethod for leaktightness
under internal pressureand with angular deflection

Plasticspipingsystems- End-load-bearing and non-end-load-bearing assemblies
for thermoplastics pressure piping- Testmethod for long-term leaktightness under
internal water pressure

The composition of the Committee responsible for formulation of this standard is given in AnnexG.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final
value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance
with IS2 : 1960'Rules for roundingoff numerical values( revised)'. The numberofsignificantplaces retained
in the rounded off value should be the sameas that of the specified value in this standard.
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Indian Standard

UNPLASTICIZED NON-PRESSURE POLYVINYL
CHLORIDE ( PVC-U ) PIPES FOR USE IN

UNDERGROUND DRAINAGE AND SEWERAGE
SYSTEMS - SPECIFICATION

IS No.

14182: 1994

1 SCOPE

This standard specifies the requirements of plain
ended or equipped with integral sockets for either
solvent-cement welding or for jointing with
elastomeric sealingringspipesmadeof unplasticized
fJ0iv"..;nyl chloride ( PVC-V>, of nominal outside
.1~.. .eters ranging from 110mmup to and including
630 mm, intended for underground (buried) non­
pressure gravity drain and sewer applications for

"nsportation ofsoil andwastedischarge of domestic
origin, surface water ( storm water ) and industrial
effluent.

In the case of industrial effluent, chemical and
temperature resistance and resistance to suspended
matter have to be taken into account.

2 REFERENCES

Title

Solvent cement for use with
unplasticized polyvinyl chloride pipe
and fittings- Specification

3 TERMINOLOGY

3.0 For the purpose of this standard, the following
definitions shall apply.

3.1 NominalSize(DN) - Thenumerical designation
for the size of a pipe, other than a pipe designatedby
thread size, which is a convenient round number
approximately equal to the manufacturing dimension
inmillimetres.

3.2 Nominal Outside Diameter ( d. ) - Thespecified
outside diameter in millimetres assigned to the
nominal size. .

12235

IS No.

4985:2000

5382: 1985

3.3 Outside Diameterat Any Point ( de) - Thevalue
of the measurement of the outside diameterofa pipe
through its cross-section at any point of the pipe,
roundedofTtothe next higher0.1 mm.

3.4 Mean Outside Diameter (de.) - The quotient
of the outer circumferenceof a pipe and 3.142 ( 7t )

in any cross-section, rounded off to the next
higher0.1 mm,

3.5 Minimum Mean OUbide Diameter ( de•• • i. ) ­

The minimum value of the mean'outside diameter as
specified for a givennominalsize.

3.6 MaximumMeanOutside Diameter (de-, ..s)­
The maximum valueof the meanoutside diameteras
specified for agiven nominalsize.

3.7 Inllde DI.meter ofa Socket ( d. ) - The value
of the measurement of the inside diameter of the
socketat anypoint inaay cross-sectionof the socket.

3.8 Mea. Inllde Diameter of a Socket (d••) - The
arithmetical meanorfoor measurements, takenat 450

to each other, ofthe inside diameter ofthe socket in
the same cross-section of the socket.

3.9 Out-ofRou.dna. ( OvaUty ) - The difference
between the measured maximum and the measured
minimum outsidediarnet~r in the samecross-section
oftho pipe.

Title

Methods for random sampling

Unplasticized PVC pipes for
potable water supplies
Specification ( third revision)

Specification for rubber sealing
rings for gas mains, water mains
and sewers (first revision)

Methods of test for unplasticized
PVC pipes for potable water
supplies:

.( Part 1) : 1986 Methodofmeasurement of outside
diameter

( PartS ) : .1986 Reversion test

( Part 8 ) : 1986 Intemal hydrostatic pressure test

4905: 1968

The following standards contain provisions.
which, through reference in this text, constitute
provisions of this standard. At the timeofpublication,
the editions indicated were valid. All standards are
subject to revision and parties to agreements based
on this standard are encouraged to investigate the
possibilityof applyingthe most recenteditionsofthe
standards indicated below:
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4 SYMBOLS

Thefollowing notations ( symbols) shallapplyin this
standard:

5 COMPOSITION OF THE MATERIAL

5.1 Thematerial.&om which thepipeisproduced shall
consist substantially of polyvinylchloride, to which

Nominal outsidediameter

Outside diameter at any point

Mean outside diameter

Maximum meanoutsidediameter

Minimum meanoutside diameter

Inside diameter of socket

Mean inside diameter of socket

Dimension ratio

dan,lnax

dem•min

ds

dsm
DR

e Wall thickness at any point

em Mean wall thickness
e.nax Maximum wall thicknessat any point

emin Minimum wall thickness at any point

em, max Maximum meanwall thickness

A Minimum depth of engagement

B Lengthof lip

C Depth,of sealing zone

e2 Wall thickness of the socket

e3 Wall thickness of the groove

/ Effective lengthofpipe

/ I Length of spigot

12 Length of solvent cement socket

H Chamferlength
NOTE - The meaninas of the symbols A, B, C and H
are illustrated in the respective filures.

3.22.1 Type Tests - Tests carried out whenever a
changeismadeinthecomposition or in the size/series
inorderto establish thesuitability andtheperformance
capability of the pipes.

3.22.2 Acceptance Tests - Tests carried out on
samples takenfrom a lot for thepurposeof acceptance
of the lot.

use or processing other than that required for its
manufacture and to which no reprocessable or
recyclable materials have been added.

I
3.2~ Own Rework Material-Material prepared from
rejected, unusedpipes, inclUding trimmingsfromthe
production of pipes that will be reprocessed in a
manufacturer's plant by.a process such as extrusion
and for whichthe complete formulation is known.

3.22 Tests

SDR = ---
dem,min

3.17 Standard Dimension Ratio (SDR ) - A numeri­
cal designation of a pipe series,whichis a convenient
round number approximately equal to the ratio of
the minimum meanoutside diameter,dem, min and the
minimum wall thickness at any point, emin

3.18 Nominal Ring Stiffnes·s ( SN) - A numerical
designation,which is a convenient round number, of
the ring stiffness of a pipe or fitting, relative to the
determined stiffness in kilonewtons per squaremetre
( kN.m2 ), indicating theminimum required ringstifthess
of a pipe or fitting.

3.19 Socket-Ended Pipe - Unplastici~d PVCpipes
whose one end is expanded after beating for the
purpose ofjointingbysolventcementorjointingusing
an elastomeric sealing ring, to the plain ends of the
pipes.

3.20 Virlin Material - Material in such form as
granules or powder that has not been subjected to

3.10 Nominal Wan Thickness ( e. ) - A numerical
designation ofthewallthickness ofa component which
is a convenient round number, approximately equal
to the manufacturing dimension in millimetres.

3.11 Wall Thickness at Any Point ( e ) - The value
of the measurement of wall thickness at any point
around the circumference of a pipe, rounded off to
the nexthigher0.1 mm.

3.11 Minimum Wall Thickness at Any Point
( emi. ) - The minimumvalue for the wall thickness
atanypointaround thecircumference ofa pipe,rounded
off to the next higher 0.1 mm.

3.13 Maximum Wall Thickness at AnyPoint ( em••)
- The maximum value for the wall thickness at any
point round the circumferenceofa pipe, roundedoff
to the next higher0.1 mm.

3.14 Mean Wall Thickness ( e. ) - The arith­
meticalmeanof at least four measurements regularly
spaced around the circumference and in the same
cross-section of a pipe, including the measured
minimum and the measured maximum values of the
wall thickness in that cross-section, rounded off to
the nexthigher0.1 mm.

3.15 Maximum Mean Wall Thickness ( em, ••• )­
The maximum value for the mean wall thickness
around thecircumference of a component, as specified.

3.16 Toleranee - The permitted variation of the
specified value ofa quantity, expressed asthedifference
between the permitted maximum and the permitted
minimum value.

2
 



may be added only those additives that are needed
to facilitate the manufactureofthe compoundand the
manufacture ofsoundanddurablepipeof goodsurface
finish, mechanical strength and opacity under
conditions of use. None of these additives shall be
used separately or together in quantities sufficient
materially to impair the fabrication orwelding properties
ofthe pipe, or to impair its chemical and physical or
mechanical properties ( in particular long-term
mechanicalstrength and impact strength) as defined
in this standard.

5.2 Thematerial shallcontain a minimum of0.3percent
of rutile grade titaniumdioxide.

S.3 When sealing rings are retained by means of
retaining devices ( rings or caps ), the devices may
be made from polymers other than PVC-U, provided
they conform to the same functionaldimensions and
test requirements as applied to sockets with either
loose or fixed sealing rings.

5.4 The manufacturer's own rework material
conforming to the requirements given in 3.11 is
permissible. No other rework material shall be used.

6 DIMENSIONS

NOTE - The sketches in this standard are schematic.
They are meant to demonstrate relevant dimensions.
They do not necessari Iy represent manufactured
components.

6.1 Dimension or Pipes

6.1.1 Mean Outside Diameter

The mean outside diameter, outside diameter at any
point and tolerances shall be as given in Table 1and
shall be measured according to the method given in
IS 12235(Part I ).

IS lS328: 2003

6.1.2 Wall Thickness

The nominal wallthickness,e,shallbe in accordance
with Table 2. Tolerances in outside diameters shall
be those given in IS 4985

6.1.3 Length ofPipe

6.1.3.1 Effectivelength( Le ) ofpipes with sockets is
considered to be the distance between ends minus
the socket depth as shown in Fig. 1.

The lengths may be supplied as agreed to between
the purchaser and the manufacturer.

6.1.4 Dimensions of Integral Sockets and Spigots
Ends

The basic dimensions shall be in accordance with
Tables 3 and 4, and Fig. 2, 3, 4 and 5.

6.1.4.1 Wall Thickness ofSockets

e2min =0.ge and e3 min = 0.75e

e3 min applies only to those parts of the sealing ring
zone where the fluid contained within the pipe
comes into contact with the fluid, that is beyond
the designated ring seal point, walls thinner than eJ

are permitted.

If retaining caps or rings are- provided, they can be
made to other designs or from polymers other than
unplasticized polyvinyl chloride, provided that the
finished joint conforms to the same functional test
requirements.

When a sealingringis retained bymeansof a retaining
ring or cap, the wall thickness of the area shall be
calculated by addition of the wall thickness at the
corresponding places of the socket and the retaining
ring or cap ( see Fig. 3). In all cases, the components
shall meet the functional test requirements.

Table I Outside Diameters and Tolerances

( Clause 6.1.1 )
All dimensions in millimetres.

81 No.

(I)

i)

ii)

iii)

iv)

v)

vi)

vii)

viii)

ix)

Nominal Mean Outside Outside Diameter
Outlide Diame!er, d•• at Any !oint. d.

Diameter. d. f , , ,
Min Max Min Max

(2) (3) (4) (~) (6)

110 110.0 110.4 108.6 111.4

125 125.0 125.4 123.5 126.5

160 160.0 160.' 158.0 162.0

200 200.0 200.6 197.6 202.4

250 250.0 250.8 247.0 253.0

315 315.0 316.0 311.2 318.8

400 400.0 401.2 39S.2 404.8

500 SOO.O 501.5 494.0 ~06.0

630 630.0 631.9 622.4 637.6

3 
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SINGLE
SOCKET
PIPE

H','I IIIIRI""'R2?71
--- --_. · .-..l-

EFF~CTIVE L~NGTH,._-

WITHOUT CHAMFER -C:..,,., ,.~ ~,,. , :.:.::..-

_I

PLAIN
ENDED
PIPE

FIG. 1 EFFECTIVE LENGTH OF PIPES

7 PHYSICAL CHARACTERISTICS

7.1 Appearance

When viewed without magnification, the internal and
external surfacesof the pipe shall be smooth, clean
andtree from grooving, blistering and anyothersurface
irregularity, which is likely to prevent conformance
of the pipe with this standard. Slight shallow
longitudinal groovesor irregularitiesinthe pipe shall
be permissible, providedthe wall thickness remains
within pennissible limits. Thepipe wall shall notcontain
impuritiesor pores. The pipe ends shall be cleanly
cut and reasonably square to the axis of the pipe.

7.2 Colour

The colour ef'the pipes shall be dark (any shade of
brown ). The pipe shall be uniformly coloured
throughout the entire wall. Slight variations in the
appearanceofthe colour are permitted.

7.3 Vieat SofteniDI Temperature

Jl:te Vicat softening temperature, when determined
accordingto AnnexA, shall not be less than 79°C.

7.4 LoDlltadlna'RevenioD

The longitudinal reversion, when tested according
to the methodprescribed in IS 1223S ( Part S), shall
not exceed :l: Spercent. In the caseof socketended
pipe,this test shallbe carriedouton theplainportion
of the pipe takenat least 100mmaway from the root
of the socket. The pipeshallnotexhibitanyblisters,
bubbles or cracks on completion of the test.

S MECHANICAL CHARACTERI$TICS

8.1 Resistance to External Biowl at OOC

When tested accordingto the methodprescribed in

Annex 8, thepipeshallhavea true impactrateof not
morethan I0 percent. In caseof socket-ended pipes,
this test shall be carried out on the plain portion of
the pipe takenat least 100mm awayfrom the root of
the socket.

8.1 RiDI Stlftness

When tested according to the method described in
Annex C,theringstiffness ofthepipeshallbeas stated
inTable S.

8.3 Resistanee to IDternal Hydrostatic Pressure
(TypeTest)

When tested according to the method described
in IS 12235 ( Part 8 )'the pipe shall not fail ( seep,
crack, bulge or burst ) during the prescribed test
durationof the test and shall meet the requirements
given in Table6.

9 JOINTS

9.1 E'altolDerle SeaUnl RIDI'

Elastomeric sealing rjngs shallbefree from substances
( for example, plasticizen) thatcan haveadetrimental
effectontbepolyvinyl chloride ofthepipesorfittings
used in conjunction with the pipes.

Thedesign oftheprofile anddimensions ofthesealing
ring is left to the manufacturer, as long as the pipe
with the sealingring meets the requirements of this
standard. Where the desian of the socket is such
that the sealing ring is not firmly fixed in position,
the housing for the ring shall be so designed as to
minimize the possibility ofthe ring beingdislodged
duringinsertion of thepipe( or spigotof a fitting) to
complete the joint.

4
 



Table 2 Wall Tblek.els and Tolers.ees·

( Clause 6.1.2 )

IS 15328: 2003

9.2 Solvent Cement

The solvent cement used shall conform to the
requirements laiddown in IS 14182.

110 3.2+0.5

125 3.2+0.' 3.7+0.7

160 3.2 +0.5 4.0+0.6 4.7+0.7

200 3.9+0.6 4.9+0.7 5.9+0.8

250 4.9+0.7 6.2+0.8 7.3+1.0

315 6.2+0.8 7.7+1.0 9.2+1.2

400 7.9+1.0 9.8+1.2 11.7+1.4

500 9.8+1.2 12.3+1.4 14.6+1.7

630 12.3+1.2 15.4+1.7 18.4+1.9

-Noml.a. Rial
Stlrf.ell,
SN
kN/m2

Di.ea.lon
Ratio
(SDll )
Pipe
Seriel

Nomina.
Outsld.
Diameter,
d.,mm

2

51

S25

4 8

41 34

S20 S 16.5

wan Thicknell, e, mm
&

10 PERFORMANCE REQUIREMENTS

10.1 Elastomerie Sealing Ring Joints

10.1.1 Internal Hydrostatic Pressure

When tested according to the method described
in Annex D, thejoint, when assembled accordingto
the manufacturer's instructions and subjected to an
angulardeflection, a, ofminimum 2°aswell asadiametric
deflection ( distortion) of S percent of the outer
diameter, shall withstand an internalpressure of up
to andincluding 0.05 MPa( O.S bar ) fora minimum of
15minwithout leakage.

10.1.2 Internal Negative Hydrostatic Pressure
( Internal Vacuum)

When tested according to the method described in
Annex E, thejoint, when assembled accordingto the
manufacturer's instructions andsubjected toanangular
deflection, a, of minimum 2° as well as a diametric
deflection (distortion) of5percentof the outerdiameter,
shall withstand an internal negative pressure ( internal
vacuum) of upto and including 0.03 MPa ( 0.3 bar)
for a minimum of IS minwithout leakage.

10.2 Solvent Cemented Joints

10.2.1 Internal Hydrostatic Pressure

When assembled according to the manufacturer's
instructions, the joint shall withstand an internal
pressureof up to and including 0.05 MPa( O.S bar) ­
fora minimum periodof IS min'without leakage.

NOTES

I SDR- 2S+ I

2· The tolerances for nominal diameter and the wall
thickness havebeencalculated IS per7.1.1.1 and7.1.2.1
respectively of IS 4985.

Elutomeric sealingringsshallbe inaccordance with
one of the tyPes(Type 1to Type 6) of IS S382. The
manufacturer has to, however, specify the type of
sealing ring ( namelyTYpe I, 2, 3, 4, 5 or 6 ) that is
beingotTered.

NOTE - A test report or conformity certificate may
be obtained from the manufacturer of the sealina rinl
for conformity to IS 5382. The frequency of this

. certificate shan beonce in three months or whenever
aourccof aupplyis chanSed.

S

10.2.2 Internal Negative Hydrostatic Pressure
( Internal Vacuum)

When'assembled according to the manufacturer's
instructions, the joint shall withstand an internal
negative pressure ( internal vacuum ) of up to and
including 0.03 MPa ( 0.3 bar) fora minimum period of
I Smin without 1eakaae.

NOTE - Deflection and distortion shall not apply to
solvent cemented joints.

11 SAMPLING AND CRITERIA FOR
CONFORMITY

The sampling procedureand criteria for conformity
shan be as given in AnnexF.
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Table 3 Dimensionl ofEla.tomerle Seallnl Rlnl Soe~tIand Sp1lot Ends

( ClafUB 6.1.4 )

All dimensions in millimetres.

Noml••1 Soeket 5pllot lad
Di.meter :lie

dn dim A C I, HI)

Min Min Mcx Min

(2) (3) (4) (5) (6) (7)

110 110.4 32 26 60 6

125 125.4 35 26 67 6

160 160.5 42 32 81 7

200 200.6 50 40 99 9

,250 250.8 55" 70 125 9

315 316.0 62 70 132 12

400 401.2 70 80 150 15

SOO 501.5 80 160 18

630 6'31.9 93 188 23

81 No.

(1)

i)

ii)

iii)

iv)

v)

vi)

vii)

viii)

ix)

NOTES

I If min for dn S 200 mm, shall be 0.2 d« + 10 mm

Z If min for dn ~ 2S0 mm, shall be O. t d. + 30 mm
3 Values for B may be smaller for constructions with sealing rings firmly fixed in the groove of the socket. Where
sealing rings are firmly fixed and have multiple sealing zones, the dimensionsAmin and ema• should be measuredto the
effective sealing point as specified by the manufacturer ( see Fig. 4 ).

I) Approximate values, when a chamfer is applied.

Table 4 Dimensions ~fSoekets and SpiRot Ends for Solvent-Cemented Joints

( Clause 6.1.4 )

All dimensions in millimetres.

SI No. Nomina'
Diameter

d. d....
Min

Soeket

A
Min

e
Max

Spilot End
A

II HI)

Min

(~) (2) (3) (4) (5) (6) (7)
i) 110 110.1 110.4 61.0 67 6

ii) 125 125.1 125.4 68.5 78 6

iii) 160 160.2 .:160.4 86.0 100 . 7

iv) 200 200.3 200.6 106.0 134 9

NOTE- For solvent cementsockets, the manufacturershall declare whether thesocket il desipecl tapered or parallel.
If they are parallel, or near parallel, the meanoutside diameter of thelocket, d., shan apply over the .tire lenlth of
the socket. If the socket is tapered, then the limits for d. apply at the mid point of the socket with a maximum taper
of O· 30'.

I) Approximate value•• when a chamfer is applied.

6
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Fro. 2 BASIC DIMENSIONS OF INTBGRALSOCKETS AND SPIGOT ENDS FOR ELASTOMBRIC SBALING RING JOINTS

FlO. 3 EXAMPLE OF A SBAL RETAINING CAP AND CALCULATION OF THB WALL THICKNESS OF SOCKETS

.- ----_..

ds

I

EFFECTIVE SEALING" POINT
AS SPECIFIED BY THE
MANUFACTURER

Flo. 4 EXAMPLE FOR MEASURING THE EFFBCTIVB SRALING POINT

Fro. 5 BASIC DIMENSIONS FOR INTEGRAL SOCKETS AND SPIGOTS FOR SOLVENT-CEMENTED JOINTS
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Table 5 Rlnl Stiffness of PipeI

( Clause 8.2 )

81 No. SDIlI Stlll.ell RI•• Stl«_ell
CI••I kN.m-2

(I) (2) (3)

i) 51/SN2 ~2

ii) 41/SN4 ~4

iii) 34/SN8 ~8

12 MARKING

12.1 Each pipe shall be clearly and indelibly
marked in ink I paiat or hot embossedon whitebase
at intervals of not more than 3 m, but at least once
perpipe, inthecolour indicated in 12.3. Themarking
shallbe legiblewithoutmagnification. The marking
shallnot initiate cracksor othertypes ofdefects which
adversely influence the performance of the pipe.
Markingby indentation reducing the wall thickness
notmorethan0.1Smmshallbe deemed to conform to
thisclausewithout infringing the requirements for the
wall thickness given in 6.1.2.

12.2 The markingshall showthe following:

a) Identification of the sourceofmanufacture,

b) Outsidediameter, -

c) Stiffness class, and

d) Batchor Lotnumber.

12.3 The colour ofthe markingshall be such"that it
differs fromthe basic colour ofthe pipe.

12.4 DIS Certification Markinl

12.4.1 Eachpipemayalso be marked withtheStandard
.Mark.

12.4.1.1 The use of the Standard Mark is governed
by the provisionsof the Bureau ofIndian Standards
Act, 1986 and the rules and regulations made
thereunder. Details ofconditions underwhich a license
for the use of the Standard Mark may be granted to
the manufacturers or the producersmaybe obtained
from the Bureauof Indian Standards.

Table 6 Requirements ofPipes lor Internal Hydrostatle Pressure Test

( Clause 8.3 )

(6)

Requlrenaeat.

Noseepagecracking,
bursting

Clrcanafereacl••
Hoop Stre•••

Min
MPa

(5)

36 }

10

Telt Dur.tlo.·
( Mini•••

HoldlD. Tlnae )
h

(4)
I

(3)

27

Telt Tenaper.t.r.
OC

Telt

(2)

Acceptance test

ii) Type test 60 I 000

NOTE- Required internal test pressure in MPa, can be calculatedas follows:

p = 100 .2.'min

dem - emin

( I) ,

i)

81 No.

where

e = hoop stress, in MPa;

dem = measuredmeanoutside diameter, in mm.; and

emin=- measured mean wall thickness of free lengthof test specimen.

8
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ANNEX A

( Clause 7.3 )

DETERMINATION OF VICAT SOFTENING TEMPERATURE

A-I SCOPE

ThisAnnexprovidesa method for thedetermination
of theVicatsoftenina temperature for PVC-U pipes.

A-2 PRINCIPLE

Determination of the temperature at which a
standard indenter penetrates 1 mm into the surface
of the test specimen, cut from the wall of a pipe or
fitting, under a test load of SO N :1: i N. Duringthe
test, the temperature is raised at a uniform rate.

Thetemperature at 1mmpenetration isquotedas the
vicatsofteningtemperature ( VST) in -c,

A-3 APPARATUS

A-3.1 Rod - Provided with a load carrying plate,
held in a riaid metal frame so that it canmovefreely
inthevertical direction, the baseof the frame serving
to support the test specimenunder the indenting tip
at the end of the rod ( see Fig. 6 ).

A-3.2 Indenting Tip - Preferably of hardened
steel, 3 mm long, of circular cross-section, and
area1.000:1: 0.01Smm2, fixed at thebottom oftherod.
The lowersurfaceof the indenting tip shall be plane
and perpendicularto the axis of the rod and be free
from burrs.

A-3.3 MlerolDeter Dial Gauge - Graduated in
divisionsof 0.01 mm, to measure the penetration of
the indentingtip into the test specimen. The thrust
of the dial gauge, whichcontributesto the thrust on
the test specimen, shall be known and shall comply
withthe requirements of A-3.4.

A-3.4 Load-CarryID. Plate - Fitted to therod,and
suitable weights adjusted centrally so that the total
thrust applied to the test specimen can be made up
to SO N :t: 1N( 5.097:1: 0.1 kgf'), Thecombined masses
of therod, indentinatip and load-carrying plateshall
notexceed1N ( 100g).

NOTE - If the rod and the components of the frame
do not have the same linear coefficient of expansion,
their differential chanle in lenlth introduces an error
into the readings. A blank test shall be carried out for
each apparatus ulin. a test specimen,of rilid metal of
low coefficient of thermal expansion'. This test shan
cover the whole ranle of service .lemperatures and
• correction term shall be detcrmiaed for each
temperature. If the correction termi.·Veater than or
equal to 0.02 nun, itl a1lebraic sip shall be noted and
the correction shall beapplied ~o each test by addinl it

9

to the value observed for apparent penetration. It is
recommended that the apparatus be constructed ulinl
an alloy with a low coefficient of thermal expansion.

A-3.5 He.tla. Bath - Containing a suitable liquid
( seeNotes2 and3 ) in which the apparatus is placed
so that thespecimen isat least 3S mm below thesurface
of the liquid. An efficient stirrer shall be provided.
The heatingbath shall be equippedwith a meansof
control so that the temperature can be raised at a .
uniform rateof SO :t:SOCIh ( seeNote4). Thisheating
rateshallbeconsidered to bemetif,overeverySmin
interval during thetest, thetemperature change iswithin
the specified limits.

NOTES

I Liquid paraffin, transformer oil, Ilycerol and silicone
oils may be suitable liquid heat-transfer media, but other
liquids may be used. In all cases, it shall be established
that the liquid chosen is stable at the temperature used
and does not affect the material under test.

1 If no suitable liquid can be found for use as a heat­
transfer medium as defined in Note I, some different
heatinl arrangement, for example, air, may be used. If
air is used as the heat-transfer medium,it should be noted
that errors in the quoted softening point may arise, unless
care is taken to correct for possible differences in
temperature between the air and the specimen.

3 A uniform rate ~f temperature rise can be obtained
by controlling the heat input either manually or
automatically, although the latter is strongly
recommended. One method of operation found to be
satisfactory is to provide an immenion heater adjusted
to live the correct rate oftemperature rise at the starting
temperature of the test, and then to increase the power
input (either in the same heater or in a subsidiary heater)
by adjustment of. rheostat or a variable transformer.

4 It is desirable to have a coolillg coil in the liquid bath
in order to reduce the time required to lower the
temperature between determinations. This must be
removed or drained before startinl a test, as boilinl of
coolant can affect temperature rise.

A-3.6 Thermometer or Any Other Aeeurate
Temperature-Mea.urlnl Device- Ofappropriate
range, and with graduations at least at each O.Soc.
Thescaleerrorat anyreading shallnotexceedo.SOC.
If a mercury-in-glass thermometer is used. it should
be calibratedfor the depthof immersion as required
underA-5.4.

A-4 TEST SPECIMENS

A-4.1 Prep.ratlon

A-4.1.1 Two test specimens shall be used for each
sample.The test specimen shallconsistof segments
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of rings removed from pipes,limited bycross-sections
and having the following dimensions: .

a) Length - approximately SO mm measured
along the circumference ofthe ring, and

b) Width-between 10mmand 20 mm.

A-4.1.2 If the wall thickness of the pipe is greater
than6 mm, reduce it to 4 mmby machining the outer
surface only of the pipe, by a suitable technique.

A-4.1.3 Test specimens of thickness between
2 mm,4 mmand 6 mmshall be tested as they are.

A-4.1.4 If the wall'thicknessof the pipe or fitting is
less than 2.4 mm,each test specimen shall comprise
three ring segmentssuperimposedso as to obtain an
overall thickness of at least 2.4 mm. The lower
segments, which will serve as the base, shall be
flattened by heatingthemto 140°C for 1S min,while
resting a thin metal plate on them.

A-4.1.5 Usetwotest piecesfor eachtest, but provide
additional test pieces, in case the differencebetween
the results is too great.

A-4.2 Condltionlnl

Condition the test specimens for S min at a
temperature aboutSO°C lowerthanthe expectedVST
ofthe product under test.

A·! PROCEDURE

A-S.t A schematicarrangementof the apparatus is
given in Fig.6.

A-S.2 Bringthe heatingbath to a temperatureabout
SO°C lower than thatexpected fortheVSToftheproduct
under test( seeA-3.S, Note4). Maintain thistemperate
constant.

.A-S.3 Mount the test specimen horizontally under
the indenting tip ( see A-3.2 ) of the unloaded rod
( see A-3.t ), whichshall rest on the concavesurface
ofthe test specimen. In the case of pipes witha wall
thicknessof lessthan2.4 mm,the indentingtip shall
rest on the concave surface of the non-flattened
segment, the latter being placed on the flattened
segment.

The indentingtip shall at no point be less than 3 mm
from the edge.ofthe test specimen.

INTERCHANGEABLE
WEI GHl -------I

lOAD CARRYING J
PLATE----

~I
IM.A.....----...

ASSEMBLY OF ROD AND
INDENTING TIP SUPPORTING
THE LOAD CARRYING PLATE

APPROX. LEVEL OF LIQUID

~I
~ .....................-

INDENTING T1P~

TEST SPECIMEN. :. ,,~ ..----..,

TEST SPECIMEN SUPPORT

-_ ..

~-------­--------_-. - -.-

FIG. 6 SCHEMATIC DIAGRAM OFAPPARATUS FOR DETERMINING VICATSoFTENING TEMPERATURE
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A-5.4 Immerse the apparatusinthe heatingbath. The
bulb ofthe thermometeror the sensingportionofthe
temperature measuring device shall be at the same
levelas and as close as possible to the test specimen.

A-S.S Positionthe indentingtip and, after S min,add
to the load carrying plate the weight required so that
the totalthruston thetest specimen is SO % I N. Record
the reading on the micrometer dial gauge or other
indentation-measuring instrument, and set the
instrumentto zero.

A-5.6 Raise the temperature of the bath at a uniform
rate of SO :l: SOC per hour. Stir the liquid well during

IS 15328: 2003

the test.

A-S.7 Record the temperature of the bath at which
the indenting tip haspenetratedintothe test specimen
by I % 0.0 I mmrelative to its starting position, and
record the value as the VST ofthe test specimen.

A-S.8 Record the arithmeticmeanoftheVST of the
two test specimensas the VST of the pipe under test,
and express the result in °c.

A-S.9 If the individual results differ by more than
2°C, report them in the test report and repeat the test
using a new set of at least two test specimens.

ANNEXB

( Clause 8.1 )

RESISTANCE TO EXTERNAL BLOWS AT OOC (ROUND-THE-CLOCK METHOD)

B-1 SCOPE

This Annexspecifies a method for the determination
ofthe resistance to external blows ofthermoplastics
pipes, includingunplasticized PVC pipes.

This method is applicable to isolated batchesofpipe
tested at O°C.

B-2 DEFINITIONS

For the purposes of this Annex, the following
definitions apply.

8-2.1 True Impact Rate ( TIR ) - Thetotalnumber
offailures divided by the total numberofblows,as a
percentage, as if the whole batch had been tested.

NOTE - In practice, test specimens are drawn at random
from the batch and the result is only an estimate of
the TIR for that batch.

8-2.2 Failure - Shattering or any crack or split on
the inside of the pipe that was caused by the impact
andthatcan be seenbythenakedeye( lighting devices
may be used to assist in examining the specimens ).

Indentation of the test specimen is not considered a
failure.

extruder, is estimated.

The severity of this test method can be adjusted by
changing the mass of the striker and/or by changing
the drop height. It is not technically correct to vary
the severityofthe test by choosing valuesofthe TIR
other than those specified.

The maximum acceptable values for the TIR is taken
to be 10percent.

NOTE - It should be appreciated that a completely
definitive result can be reached only by testing the whole
batch. But in practice, a balance is necessary between
the statistical possibility of a definitive result and the
cost of further testing.

8-4 APPARATUS

8-4.1 Fallinl Weisht TestlDI Macbine ­
Incorporating the following basic components
( see Fig. 7 ).

8-4.1.1 Mai,; Frame - With guide rails or tube,
which can be fixed in the true vertical position, to
accommodate a striker ( lee 8-4.1.2 ) and release
mechanism to release the striker to fall vertically
and freely.

B-3 PRINCIPLE 8-4.1.2 Striker - Having a nose comprising all or
part of a hemispheret combined with a stem at least

Test piecesaresubjected to blows from a falling striker, 10 mm long, and having dimensions conforming to
ofspecified mass and shape, dropped from a known Fig. 8 and Table7. The mas ofthe striker. includilll
height onto specified positions around the any associated weights, shall be selected from the
circumference ofthe test specimen. The true impact values given in Table 8. Below the stemt the nose
rate ( TIR ) of the batch, or production run from an sball be of solid steel, polished and free of tlaut

11
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~------ <p d,

Flo. 7 IMPACT TESTING MACHINE

"(6)

Free

Free

.. II tI.
(3) (4) (5)
50 25:J: 1 Free

50 90:J: 1 Free

Nor••1 M••• oI r.n Hellht
Out.lde F.tll_.

tit.

'"

DI•.meter of Wellht
m N.m

Pipe.t d. mm lea
(2) (3) (4) (5)

110 1.6 2 32
125 2.5 2 50
'160 3.2 2 64
200 4 2 80
250 5 2 100

~ 315 6.3 2 125

81 No. Type

(I) (2)

i) d25

ii) dto

(I)

i)

ii)

iii)

iv)

v)

vi)

81 No.

8-4.1.3 Rigid Specimen Support>« Consisting of
a 120o V-8 10ck at least 200 mm long positioned so
that the vertical projection of the point of impact
of the falling striker is within 2.5 mm of the axis of
the V-block ( see Fig.7 )

8-4.1.4 Release Mechanism - Suchthat the striker
can fall from a variable height which can be
adjusted to any height up to at least 2 m, measured
from the top surface of the test specimen, with an
accuracyof::l: 10mm.

8-5 TEST SPECIMENS

Test specimens of length 200:1: 10 mm shall be cut
from pipe selected at random from the batch, or the
productionrun froman extruder.

The cut ends shall besquare to the axis of the pipe,
clean and free fromdamage.

For pipeswithoutsidediametersgreater than 40 mm,
a straight Iineshallbedrawnalongthe lengthof each
test specimen at a random position. Furtherlinesshall
be drawn at equal distances around the pipe piece
sothat eachtest specimen has a numberof linesgiven
in Table 9. The number of blows required is given
in8-6. Forpipes withoutside diameters less than or
equal to 40mm, onlyoneblow per testspecimen shall
be made.

Table 8 Clalslfted Striker Mall and Drop He1lht
CondltloDI for the Falllni We1lht Impact Test

( Clause 8-4.1.2 )

indentations or other imperfections, which may
influence the result. "

Table 7 Dime.llonl 01tbe NOleof tbe Striker

( Clause 8-4.1.2 )
All dimensions in millimetres.

CHANNEL" SECTION

GRADUATED SCALE VERTICALLY
ADJUSTABLE FOA DIFFERENT
SIZES 0' PIPES

2'Im

AS

", -: 88 Type dIG ( for ~trikers of Masl ;t 1 kg )

FlO. 8' NOSES OF STRIKERS

~----t/Jd

, II.ill II
li":.1

A- I~ll

l-Ir---5TRIICER~.•II TEST PIECE ~
':J~120· V-BLOCkIIJ) ENLARGED VIEW

, I--SOLID BASE AT A

8A Type d2s ( for Strikers of Mass 0.5 kg and 0.8 kg )

! ·--1-----+--- -- - ..
I
I 1-1..

10min.
----+-1---

RS..!, R. I f
I I

_I
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Table 9 Number ofEquidistant Lines to be Drawn
on Test Speel_ens

( Clarue D-S )

(1) (2) (3)

i) 110 6

ii) 125 6

iii) 140 8

iv) 160 8

v) 180 8

vi) 200 12

vii) 225 12

viii) 250 12

ix) 280 16

x) ~ 315 16

NOTE -initially, a minimum of25 blowsshallbemade.
Incaseno failureoccurs,the lot isdeemed to havepassed.
Incaseof 4 or morefailures,the lot is treatedas rejected.
In case I, 2 or 3 failures occur at this stage ( after 2S
blows), the test has to be continued furthertill the results
fall into either RegionA or RegionC, before arriving at
a decision of acceptance or rejection respectively.

81 No. No_i••1 Outllde
DI••eter 01 Pipe

mm

Nu.ber of
Equidilta.t LIDe.

to be Dra.D

IS 15328: 2003

B-6 SAMPLING TO CONFIRM VALUE OF TIR
ON ISOLATED BATCHES

If the number of failures from a sample falls into
Region A of Fig. 9 ( for a TIRof lessthanor equalto
10 percent), then reasonable confirmation is
obtainedthat the batchhas a TIR less than or equal
to the specified level.

If the number of failures falls into the Region C of
Fig.9, the batchcanbejudged to havea TIRgreater
than the specified value.

If the number of failures falls into the Region B of
Fig. 9, ingeneral further testspecimens should betaken
so that a decision can be arrived at.

The decision shall be madeby usingthe cumulative
result ofallthetestspecimens examined from thebatch
under consideration.

NOTE - The Iraph is provided only to indicate
the principal of the test method and is only a
guideline. Evaluationof the test results shall be made
based on Table3. If the numberof blowsexceeds 124,
see Fig. 9 for assessmentof results.

B-7 CONDITIONING

B-7.1 The test specimens shall be conditioned in a

I /
II'"

II'" ,/

V ~

/ V

/ ~v

/ V
~

V
.,

V
c;~ /

~/ '/V
REGION A ~~

~V ~

'7 7
1/ f

/ r
~ ... if' ,-REGION C

-,V REGION 8 )",

»> 1I

1000

100

f &00
~ 500

9 '00
m
\a. 100
o
a:
&&J 200
CD
2
:::»
z

~ 100
~

~ 10

60
SO

'01 2 3 , 5 6 7 • 9 10 15 20 30 '0 SO &0 70 ao ,20

NO. OF FAILURES •

Boundaries between regions arecalculated usingthe following equations:

SA/8 =np- 0.5 + JI [ np ( 1 - p) ]-0.5

SeJc = np + 0.5 + 1.1 [ ( np ( 1 - P ) ]-0.5
I

where

1.1 = 1.282.

P = 0.10(TIR),and

n = Number of blows.

FlO. 9 NUMBEROF TEST PIECES FOR 10PERCENT TIR(AT90 PERCENT CONFIDENCE LEVEL)
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liquidbath or in air at a temperatureof O:i: 1°Cfor at
least the period given in Table 10.

Incaseofdisputesover the results,a liquidbathshall
be used.

B-7.2 Test specimens with wall thickness
up to 8.6 mm shall be tested within lOs of their
removal from air conditioning, or within20 s oftheir
removal fromliquidconditioning,as applicable.

Test specimens with wall thickness greater
than 8.6 mm shall be tested within 20 s of their
removalfrom air conditioningor within30 s of their
removal from liquidconditioning,as applicable.

If this interval is exceeded, the test specimen shall
be returned immediately to the unitfor re-conditioning
for a further period ofat least 10min. .

Table 10 ConditioniDI Period

( Clauses8-7.1 and 8.1 )

SI No. W.II Thlekae•••• Condltloalal Period,
mm Min

'Liquid BathAt Air

(I) (2) (3) (4)
i) < 8.6 15 60
ii) 8.6 to 14.1 30 120
iii) Above 14.1 60 240

B-7.3 For pipes with smooth inside and outside
surfaces, the wall thickness of the pipe to be tested
shall be the total wall through the pipe section.

B-7.4 For pipes which are corrugated or ribbed
externally, the wall thickness is the thickest wall of
the pipe cross-section.

B-1 PROCEDURE

8-8.1 The mass of the falling striker and the drop
heightappropriate to the pipe shall beas specified in
Table 10.

8-8.2 For pipes of outside diameter 40 mmor less,
subject the test specimen to only single blow.

B-8.3 For pipes of outside diameter greater than
40. mm, subject the test specimen to a blow by
allowingthe strikerto fan on one of the markedlines.
If the test specimen passes the test, rotate it in the
JI-block to the next marked line and again subject it
to ,a blowfrom the falling striker, after re-conditioning
if necessary ( see B-7 ).

B-8.4 Continue thisprocedureuntilthe test specimen
fails the test, or until all the marked lines have been
struck one blow.

-
8-8.5 If required, carry out the test on subsequent
test specimens, subjecting each one to the required
numberof blows.

B-9 TEST REPORT

Theresultshallbe-expressed asA, B or Cforthe batch
or the production run from an extruder, as follows:

a) A-Ifthe TIR is below J0 percent;

b) B-1f no decisioncan be madeon the basis
of the number of test specimens used
( see 10.3 ); and

c) C-Ifthe TIR is greater than 10percent.
t

NOTE - Thenumber offailed testspecimens. ascompared
to the total numberof blows. should not be expressed
as a percentage, to avoid confusion with the TIR. of
which the percentage is only an estimate.

ANNEXC

( Clause 8.2 )

DETERMINATION OF RING STIFFNESS OF THERMOPLASTICS PIPE

c-i SCOPE

This Annexcoversthe method for the determination
of the ring stiffness of thermoplastics pipes,
including unplasticized polyvinyl chloride( PVC-U )
pipes havinga circular cross-section, underparallel­
plate loading

C-1 PRINCIPLE

The ring stiffness is determined by measuring the
force and the deflection while deflecting the pipe
at a constant rate. A length of pipe supported
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horizontally is compressed vertically between two
parallel plates moved at a constant speed, which is
dependent ofthediameter ofthepipe. Theringstiffness
is calculated as a function of the force necessary to
produce adeflection of 3 percentdiametrically across
the pipe.

C-3 DEFINITIONS

C-3.1 lalti.llnterna. Diameter ( ~) - Theaverage
of the insidediameters of thetest specimen expressed
inmetres(m).

 



C-3.2 Vertical Denectlon (y ) - Measured change
of the inside diameter in the directon of the load
applicationexpressed in metres(m),

C-3.3 Percentaae Denectlon ( P) - Theratioof the
reduction in pipe inside diameter to the pipe initial
diameterexpressed asa percentage of the initial inside
diameter.

C-3.4 Load· ( F) - The load applied to the pipe to
produce a given percentage deflection, expressed in
kilonewtons ( kN ).

A-3.5 Lenlth ( L ) - The average lengthof the test
specimenexpressed in metres( m ).

C-3.6 Rlna Stiffness ( S ) - The value obtained
by dividing the force per unit lengthof specimenby
the resulting deflection in the same units at the
prescribed percentage deflection and multiplied
by a factor, expressed in kilonewtons per square
metre( kN/m2 ).

C-4 APPARATUS .

C-4.1 Testina Machine - A properly calibrated
compression-testing machine of the constant-rate­
of-crosshead-movement type, shall be used for
the tests. The rate of head movement shall be in
accordance with Table 11,with sufficient force and
travel to producethe specifieddeflection throughthe
parallel plates.

Ta~le II Deneetlon Speeds

( Clauses C-4.) and c-7.4 )

51 No. Noml.al D•• meter Denectlo. Speed
of Pipe, d. mm/min

mm

(I) (2) (3)

i) 100 < d. S 200 5 :J: 1

ii) 200 < dn:S; 400 10:t 2

iii) 400<dn~ I 000 20:i: 2

C-4.2 Loadinl Plates - The loadshallbeappliedto
thespecimens through twoparallel steelbearing plates.
The plates shall be flat, smooth and clean. The
thickness of the plates shall be sufficient so that no
bendingor deformationoccursduring the test, but it
shall not be less than 6.0 mm. The plate lengthshall
equal or exceed the specimen length and the plate
width shall not be less than the pipe contact widthat
maximum pipedeflection plus25 mm.

C-4.3· Deformation ( DeOection ) Indicator - The
changein the insidediameteror deformation parallel
to the difection of loading, shall be meuured with a
suitable instrumentaccurate to the nearest0.25 mm.
The instrument shallnotsupportthepipetestspecimen
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or the plate, or in any way affect tbe load deflection
measurements. Changes indiametermaybemeasured
duringloadingbycontinuously recordingplatetravel.

C-4.4 Mealurlnl Devices- Themeasuring devices
shall be capable of measuringthe following:

a) Lengthof the test specimento within) mm;

b) Internal diameter oftiletestspecimen to within
0.5 percent; and

c) Change in inside diameter ofthetestspecimen
in the direction of loading; and with an
accuracy of 0.) mm, or I percent of the
deflection,whichever is greater.

C-4.S Force-measuring device capable of determining
to within2 percent the force necessary to produce a
I percentto 4 percentdeflectionof the test specimen
diametricallyacross the test specimen.

C-5 TEST SPECIMENS

C-5.1 Marklnl

The pipefrom whichthe specimens are to becut shall
be markedon the outside along its full lengthwith a
line parallel to the pipe axis. Three test specimens,
markeda, b,and c, shallbe tested for each sampleof
pipe. Theendsofthetestspecimens shallbereasonably
squareto the axisof the pipe, freeof bum andjagged
ends and the lengths shall conform to C-5.2.

C-S.2 Lenlth

C-S.1.1 The length of the test specimen shall be
determined by calculating the arithmetic mean of n
lengthmeasurements, madeto within I mm, equally
spaced around the circumference of the pipe in
conformation withTable 12.For each individual test
specimen, the smallest of the length measurements
shall not be less than 0.9 times the largest.

~ble 12 Number of LeDltb Measurements

( Clause C-5.2.1 )

SI No. No.I••J Diameter Number of
of Pipe, dn Lea.tll Me••uremeat., n

(I) (2) (3)
i) dn S 200 3

ii) 200 < d. S 500 4

iii) d. ~ 500 6

C-S.2.2 Forpipeswithnominal diameterlessthanor
-equal to I 500 mm, the average length of each test
specimen shall 300:1: 10mm.

C-S.2.3 For pipes that have a nominaldiameter, dn'
greaterthan J500mm,theaverage lengthof eachtest
specimensh~1I be 0.2 dn.
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C-5.3 Inllde Diameter

Determine inside diameter, die, dib• die' of each test
specimen asthearithmetic mean of fourmeasurements
madeat 45° intervalsalongone cross-sectionof the
test specimen. Finally, calculatethe averageinternal
diameter, di, of all three test specimens using the
following equation:

di =( dia + dib + die) 13

C-5.4 Averlae Outside Diameter

Measure the average outside diameter of each test
specimen inaccordancewit~ IS 12235.( Part 1).

C-5.5 Wall Tbieknesl

Measure the wall thickness ln accordance with
IS 12235 ( Part 1 ) at eight evenly spaced points
along the perimeter ofeach test specimen. Note the
maximum and minimum values and calculate the
average. Markthe point ofminimum wall thickness,
if any, on each test specimen.

C-6 CONDITIONING

Thetest specimens shallbeat least24 hold. For type
testing and in cases of dispute, the age of the test
shall be 21 ± 2 days.

C-6.1 Conditionthe pipe samplesfor at least24 h in
air, at a temperature of 27 % 2°C, and conduct the
test at the same temperature.

C-6.1 In case of dispute, the specimens shall be
conditioned at a temperature of23 ::i: 2°Canda relative
humidity of 50 :I: 5 percent for 40 h and the test
conducted under the same conditions.

C-7 PROCEDURE

C-7.1 Locatethe pipe specimenwith its longitudinal
axisparallelto thebearingplatesandcentreit laterally
in the testing machine.

C-7.2 If an orientation of minimum wall thickness

1
LOAD

hu been found, place the tint specimen with the
thinnest portion on top. Rotate each succ.ssive
specimen35° and 70°. Ifnominimum wallthickness
has been found, use any base line. .

C-7.3 Withthe deflection indicator in place. bring
the upper plate in contact with no more load than
necessary to hold it in place. This establishes the
beginningpoint for the measurementof subsequent
deflections.

C-7.4 Compress the specimen at a constant speed
specified in Table II, while continuouslyrecording
the force and deflection.

C-7.5 If the load/deflection plot, whichis typicallya
smooth curve, indicates that the zero point may be
incorrect ( lee Fig. 10), extrapolate back the initial
straight-line portionofthe curve andusethe intenect
with the horizontalaxis as the ( 0,0 ) poilit( origin ).

C-8 CALCULATIONS

C-8.1 Calculatethe ring stiffness,Sa,Sb'Set of each
of the three test specimens using the following
equations:

Sa = 0.0I ~ 6 +0.025yJdi• Fal LaYa

s, = 0.0186 + 0.025Yt/di. Fb I Lt,Yb

s, =- O.0186+0.025YJ~·FeILeYc

where

F = force, in kilonewtons, corresponding
to 3.0 percent pipe deflection;

L = length, in m, of the test specimen; and

Y = deflection, in m, corresponding to
3.0 percentdeflection,that is,yldi = 0.03.

Calculate the ring stiffness of the pipe, in
kilonewtons per square metre, as the mean of these
three values, using the following equation:

s= ( Sa+ Sb +s,)I 3

ESTIMATED

ZERO~-(0,0) ,
,~ APPARENT ZERO

~' ";.,,/-----------
--- DEFLECTION ..

FlO. 10 loAD DEFLECTION CURVE
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C-9 TEST REPORT

Test report shall contain the following
information:

a) Complete identificationofthe samplestested;

b) All dimensions ofeach specimen;

c) Conditioning time, temperature and
environment;

d) Testing temperature and environment;

IS 15328: 2003

e) The calculated values ofS., Sb and Sc of
the rina stiffness of each test specimen, to
three decimal places;

f) The calculated value ofthe ring stiffness S,
to two decimal "places;

g) If required, a force/deflection plot for each
test specimen;

h) Any factors which may atTect the results; and

j) Date ofreport.

ANNEXD

(Clause 10.1.1 )

TEST METHOD FOR LEAKTIGHT~ESSOF ELASTOMERIC SEALING RING TYPE SOCKET
JOINTS UNDER POSITIVE INTERNAL PRESSURE AND WITH ANGULAR DEFLECTION

D-l SCOPE

This Annex specifies a method of testing the
leaktightness under positive pressure of
assemblies of polyvinyl chloride ( pvc-v ) pipes
with elastomeric sealing ring type socket joints
including the following:

a) Single sockets of pipes;

b) Double sockets; and

c) Sockets of tiJtings.

It also applies to elastomeric sealing ring type
sockets made of ductile iron for use with PVC-U
pressure piping.

D-1 PRINCIPLE

A joint assembly as a test specimen consisting of a
PVC-U pipe mounted into a PVC-U socket is exposed,
within a specified temperature range, to a specified
internal pressure regime for a specified time while the
pipe is subject to an angular deflection in the socket.
While under pressure the test piece is monitored
for signs of leakage.

NOTE-It isassumed thatthe following test parameters
are set by the standard making the reference to this
standard:

a) Test pressure, and

b) Numberof test specimens to be used.

D-3 APPARATUS

D-3.1" Framework - Comprising of at least two
fixina devices, one of which is movable to allow
angular deflection, vertical or horizontal, to beapplied

within the socket. A typical arrangement is shown
in Fig. II.

D-3.2 A pressure control device connected to
the test specimen and capable of applying and
maintaining a variable internal hydrostatic pressure
of the PVC-U pipe section mounted into the socket
of the component to be tested.

0.3.3 The assemblyshall becarried out in accordance
with the socket manufacturer's instructions.

D-3.4 A pipe ofthe same nominal pressure as that of
the socket shall be used for the test,

."D-3.5 The length of the pipe section shall be such
that the free length, L, between the socket and the
end-seal is equal to five times the normal outside
diameter, dn, ofthe pipe with a minimum of500 mm
and a maximumof I 500 mm.

NOTE - The mean outside diameter, dem, of the
pipeshould preferably conform to theminimum specified
value. andthesocketdimensions ( mean insidediameter.
dim, andthediameter of thegroove forhousing thesealing
rin. ) should preferably conform to themaximum values
stated by themanufacturer, inorder to havedimensions
as closeto theextremelimitsof the relevant tolerances.

D-4 PROCEDURE

D-4.1 Secure the socket. without any deformation,
to the solid framework and align the pipe section with
the axis of the socket.

D-4.2 Incline the pipe in the test apparatus, determine
the free ailgle of deflection, a, which the joint can
tolerate without application of force.

Ifa ~ 2°t finnly anchorthe pipeto maintain thedeflected
pipe in this position for the remainder of the test.
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FlO. 11 TYPICAL ARRANGBMBNT OFFRAMEWORK

If a < 2°, carry out the test at adeflection of 2°by
forcing the pipeto that degree ofdeflection.

D-4.3 Measure themean outside diameter atapoint
O.S dn away from the mouth ofthesocket. Calculate
theamount ofdistortion required andtighten thebolts
ofthe distortion clamp until the required distortion
is achieved.

D-4.4 Fillthetestspecimenwithwateratatemperature
of27:J: SoC andrelease anytrapped air.

D-4.5 Condition the test specimen assembly for a
period of at least 20 min to ensure equalization of
temperature.

D-4.6 Whiletestingin accordance with5.7:

a) Maintain the ambient temperature
within:J: SoC ofanytemperature between 20
and32°C; and

b) Examine the jointduring thewhole testcycle
and record anysignof leakage.

D-4.7 Apply and raise the hydrostatic pressure
slowly over a period of not less than IS min to a
minimum orO.OS MPa (0.5bar). Maintain thepressure
at this value foraminimum of15min.

D-5 TEST REPORT

The test report shall include the following
information: .

a) Nominal pressure classof the PVC-U pipe
and socket used for the test;

b) Angle ofdeflection, a, usedforthe test;

c) Ambient temperature duringthetest;

d) Information oftheleaktightness ofthejoint;

e) Any factors which may have affected the
results, suchas, any incidentsoranyoperating
details notspecified in this standard; and

t) Dateofthe test.

ANNEXE

(Clause 10.1.2)

TEST MEmOD FOR LEAKTIGHTNESS or ELASTOMERIC SEALING RING TYPE SOCKET
JOINTS UNDER NEGATIVE INTERNAL PRESSURE AND WITH ANGULAR DEPLECnON

E-l SCOPE

This Annex specifies 8 method of testing the
leaktightness under negative pressure ofassemblies
ofpolyvinyl chloride (PVC-V) pipes withelastomeric
sealing ringtype socket joints including:

a) Single sockets of pipes;

b) Double sockets; and

c) Sockets of fittings.
18

It also applies to elastomeric sealing ring type
sockets made of ductile iron for use with PVC-U
pressure piping.

1-1 PRINCIPLE

Ajoint assembly as a test specimen consisting of ~
PVC-Upipemounted intoa PVC-U socket isexposedt
withina specified temperature range, to a specified
negative pressure fora specified timewhile thepipe

 



is'sub~ to an anautardetlection in the socket. While
under vacuum the test .piece is monitoredfor signs
of leakage.

NOTE - It is usumod that the foUowin, test parameters
aro set by the standard makins the reference to this
standard:

a) Test pressure, and

b) Number of test specimens to be used.

£-3 APPARATUS

£-3.1 Framework- Comprising ofatleast twofixing
devices, one of which is movable to allow angular
deflection, vertical or horizontal, to be applied
within the socket. A typical arrangement is shown
in Fig. 12.

£-3.2 VacuumPumpand ControlDevice-Connected
to the test specimen, preferably at the immovable end
of the apparatus, and capable of applying and
maintainingtwo requiredlevelsof negativepressure
of the PVC-Vpipe section mounted into the socket
of the component to be tested.

£-3.3 An isolationvalvebetweenthe test pieceand
the vacuum pump. .'

£-3.4 Theassembly shallbecarried outin accordance
with the socketmanufacturer's instructions.

E-3.S Apipeof the samenominalpressureas thatof
the socket shall be used for the test.

E-3.6 The length of the pipe section shall be such
that the free length, L, between the socket and the
end-seal is equal to five times the normal outside
diameter, dn,of the pipe witha minimum of 500 mm
anda maximum of1SOO nun.

NO-rE - The m.n outside diameter, d., of the pipe
should preferably conform to the minimum specified
valuo, and tho socket dimensions ( mean insido diameter,
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cI., and the diameter oCtboIfOOVO for housing tho sealin.
rin. ) should preferably conform to the maximum values
stated by the manufacturer, in order to have dimensions
as close to the extrome limits ofthe relevant tolerances.

£.4. PROCEDURE

£-4.1 Secure the socket, without any deformation,
to the inunovable portionofthe framework and align
the pipe sectionwith the axis of the socket.

£.4.2 Incline thepipein thetestapparatus, determine
the free angle of deflection, a, which the joint can
tolerate withoutapplicationof force.

Ifa ~ 2°, firmly anchorthepipetomaintain thedeflected
pipe in this positionfor the remainderof the test.

If a < 2°, carry out the test at a deflectionof 2° by
forcing the pipe to that degreeof deflection.

£-4.3 Measure the meanoutsidediameterat a point
O.S dn awayfromthe mouthof the socket. Calculate
theamount ofdistortion require4 andtightenthebolts
of the distortionclamp until the requireddistortion
.isachieved.

E-4.4 While testing, maintain the ambient
temperature within± SoCofanytemperature between
20and32°C.

E-4.5 Apply a negative pressure ( vacuum ) to
the test piece until a constant gauge pressure of
-0.03 Mpa(-0.3 bar) is achieved.

E-4.6 Isolatethe vacuumpumpfromthe test piece,
but not from the control device. Recordthe change
inthenegative pressure for IS min. Duringthisperiod,
thevariationin negative pressureshouldnotbe more
than :I: 10percent of the required test ~ressure.

£-4.7 Again, isolatethevacuumpumpfromthe test
piece,monitorthe pressurefor a further IS min and
record any'changein the negative pressure.

l- Sd n (min. 500 mm A~O mox.1S00 mm)

FIG. 12 TYPICAL ARRANGBMBNT ·OF FRAMEWORK
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E-! TEST REPORT

Thetestreport shall include thefollowing information:

a) Nominal pressure class of the PVC-U pipe
and socket used for the test;

b) Angleofdeflection, CI, used for the test;

c) Ambient temperature durina the test;

d) Informationofthe leaktightness ofthe joint;

e) Any factors which may have affected the
results, such IS, any incidents orany operating
details not specified in this standard; and

t) Date of the test.

ANNEXF

(Clause 11 )

SAMPLING AND CRITERIA FOR CONFORMITY

F-I.S.2 For this purpose,the numberof pipes given
for the first sampleincol 3 of Table14shallbe taken
from the lot.Thesample pipefailing inreversion shall
beconsidered tobedefective. The lotshallbedeemed
to have met the requirements given in this standard
forthereversion test if thenumber ofdefectives found
in the first sample is less than or equal to the
corresponding acceptance number givenincol 5. The
lotshallbe deemed not to havemetthe requirements,
if the numberof defectivesfound in the first sample
isgreaterthanor equalto thecorresponding rejection
number given in col 6. If, however, the number of
defectives in the first sample lies between the
corresponding acceptance andrejection numbers given
in col 5 and 7, a secondsample of the size given in
col3 shallbetakenand examined for therequirement.
The lot shall be deemed to have satisfied the
requirements, ifthenumber ofdefectives found in the
cumulative sample is less than or equal to the
correspondinl acceptance number given in col 6,
otherwise not.

deemed not to have met these requirements, if the
number ofdefectives found inthefirst sample isgreater
than or equal to the correspondingrejection number
given in col 7 ofTable 13. If,however, thenumber of
defectivesfound in the first sample lies betweenthe
corresponding acceptance or rejection numbers given
in col 6 and 7, a second sample of the size given in
col 4 shall be taken and examined for these
requirements. The lot shall be considered to have
satisfiedtheserequirements if the cumulative sample
is lessthanor equalto the corresponding acceptance
numbergiven in col 6, otherwisenot.

F-I.S Revenlon Test

F-1.5.1 Thelot, having satisfied visual anddimensional
requirements, shall be tested for reversion.

Starting from any pipe in the lot, count I, 2, 3 ...
and so on up to r, where r is the integral part of
N/n, N beinl the number of pipes in the lot, and n the
number of pipes in the sample. Every rth pipe so
counted shall be withdrawn so as to constitute the
required sample size.

F-I.4.3 Thenumber of pipesgiven forthefirstsample
in col 4 of Table 13, shall be taken fromthe lot and
examined forvisual and dimensional requirements given
in6, 7.1 and7.2. A pipefailing to satisfy anyof these
requirements shall be considereddefective. The lot
shallbedeemed to havesatisfied theserequirements,
if the number ofdefectives found in the tint sample '-1.6 Vlat Soften'"Te_perature .
is lessthan or equal to the corresponding acceptance
numberliven in col 6 of Table 13. The lot shall be '-1.6.1 The lot, having satisfied the visual and
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'-1.4.2 These pipes shall be selected at random
from the lot and in order to ensure the randomness
of the selection, a random number tableshallbe used.
For guidance, and use of random number tables,
IS 4905 may be referred to. In the absence of a
randomnumbertable, the following proceduremay
be adopted:

'-1.1 Acceptance tests are carried out on samples
selected from a lot for the purpose of acceptanceof
the lot.

'-1.1 All PVC pipes in a single consignment of the
same class, same size and manufactured under
essentiallysimilar conditionsshall constitutea lot.

'-1.3 For ascertaining the conformity of the lot to
the requirements of the standard, samples shall be
tested fromeach lot separately.

F-I.4 Visual and Dimensional Requirements

'-1.4.1 The numberof test samplestakenfroma lot
shall depend on the size of the lot and the outside
diameter of the pipes,andshallbeinaccordance with
Table 13.

'F-I ACCEPTANCE TESTS
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Table 13 Seale orSa~pliDIror Visual Appearance IDd Dimensional Requirements

(Clauses F-I.4.1 andF-I.4.3 )

SI No. Number 01 Pipe. Sample Sample CUlDulatlve Accept.aee Rejection
la the Lot Number Size Sample Size Number Number

(I) (2) (3) (4) (') (6) (7)

i) Up to 1000 First 13 13 0 2

Second 13 26 I 2
ii) 1001 to 3000 First 20 20 0 2

Second 20 40 I 2
iii) 3001 to 10000 First 32 32 0 3

Second 32 64 3 4

- tv) 1000 I and above First 50 .sO I 4

Second 50 )00 4 oS

Table 14 Seale orSampling for Reversion and Vieat Softening Temperature Tests

( Clauses F-l.5.2 and F-I.6.2 )

Number 01 Plpel Sample Sample Cumulative Acceptance Rejection
in the Lot Number Size Sample Size Number Number

(1) (2) (3) (4) (') (6)

For nominal diameters up 10 and including 110 mm

Up to 1000 First .s s 0 2

Second s 10 I 2

1001 to 3000 First 8 8 0 2

Second 8 16 1 2

3001 to 10000 First 13 13 0 2

Second 13 26 I 2

10001 and above First 20 20 0 3

Second 20 40 3 4

For nominal diameters above 110 mm
Up to 3000 First 3 3 0 2

Second 3 6 I 2

3001 to 10000 First s .s 0 2

Second S 10 1 2

10000 and above First 8 8 0 2

Second 8 16 I 2

dimensional requirements, shall be tested for Vicat
softening temperature.

F-I.6.2 For this purpose, the procedureadopted for
sampling andcriteriafor conformity shallbe thesame
as given in F-I.S, using Table 14.

F-1.7 Reslstanee to External Blowsat OOC

F-1.7.1 The lot, having been found satisfactory
accordingto '-1.4, F-I.5 and F-I.6»shall be tested
for resistance to external blowsat ooc.
F-I.7.2 For this purpose, the procedure adopted
for sampling and criteria for conformityshall be as
specifiedin Table 1S.

21

F-2 TYPE TESTS

F-2.1 Type tests are intended to prove the suitability
and performance of a newcomposition or a newsize
ofpipe. Suchtests, therefore, needto be appliedonly
when a 'change is made in polymer composition or
when a new size is to be introduced.

'-1.1.1 Resistanceto InternalHydrostatic Pressure
(TYpe Test)

F-2.1.1.1 For this test, the manufacturer or the
supplier shall supply furnishto the testingauthority,
three samples of pipes of different diameters and
different classes, selected preferablyfrom a regular
production lot.

 



IS 15328 : 2003

Table 15 Scale orSa..plinl for Reslltanee to External Blows

(CltnaeF-I.7.2)

Number 0' Pipes
i. the Lot

(I)

S.mple
Size

(3)

Cu••latlve
S••ple Siz.

(4)

Ace.pta.e. ReJectlo.
N••b.r N••b.r

(5) (6)

Forall sizes

Up to 3000 First 3 3 0 2

Second 3 6 1 2

3001 to 10000 First 5 5 0 2

Second 5 10 1 2

10001 and above First 8 8 0 2

Second 8 16 I 2

NOTE - The numbers mentioned in col 3 to 6 in the table represent the number of times the test is to be carried out
and do not represent either the number of pipe samples or the.number of blows or the number of failures.

F-2.1.1.2 Three samples so selected shall be tested
for compliance withthe requirements of the typetest
given in Table6.

F-2.1.1.3 If all the three samples pass the
requirements of the quality test, the type of pipe
underconsideration shallbe considered to be eligible
for typeapproval, which shallbe normally validfora
periodof one year.

F-2.1.1.4 In case any of the samplesfail in this test,
thetesting authority, at itsdiscretion, may callforfresh
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samples notexceeding theoriginal number andsubject
themto the type test. If, in the repeat test, no single
failure occurs, type of pipe shall be considered for
typeapproval. Ifany of the samples fails in the repeat
tests, the type of pipe shall not be approved. The
manufacturer or thesuppliermaybeuked to improve
thedesign andresubmit theproductfor type approval.

F-2.I.l.5 At theend of the validityperiod(normally
oneyear)or earlier, if necessary, the testina authority
maycall forfresh samples for type testforthepurpose
of type approval.
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ANNEXG

( Foreword)

COMMllTEE COMPOSITION
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Organization
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Carbon Everflow Limited, Nashik
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Central Institute of Plastic Engineering Technology,
BhopallLucknow

Central Public Health Environment Engineering Organization,
New Delhi

Central Public Works Department, New Delhi
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Chennai

Delhi Development Authority, New Delhi

DelhiJal Board, New Delhi

Department of Telecommunications, New Delhi

Directorate Generalof Suppliesand Disposals, Mumbai IPatna

Engineer-in-Chief's Branch, Army Headquarters, New Delhi

EPC Industries Private Limited, Nashik

Finolex Industries Limited, Pune

Housing and Urban Development Corporation Limited,
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Institute of Co-operative Management, Ahmedabad

Jain Irrigation System Limited, Jalgaon
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( Continued from page 23 )
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PVC and ASS Piping System Subcommittee, CED SO : 3

Organization

Vinplex India Pvt Limited, Cbennai

All India PVC Pipe Manufacturers Association, New Delhi

Ashirvad Enterprises, Patna
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Central Institute of Plastic Engineering and Technology,
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