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Plastic Piping Systems Sectional Committee, eED 50

FOREWORD

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Plastic PIping Systems SectIonal Committee had been approved by the Civil Engineenng DIVI~lon

Council.

Different types of ptasnc pipes have been In use In ttns country for potable water supphe.., elecmcat and
telephone conduits, ram water guuer and agriculture purpo.ses For potable water supplies followmg standards
have already been published

ts s».

3076. 1985

4984 1995

4985 . 20()O

Tale

Specrficauon for low density polyethylene pipes for water supplies (second revision)

Specrficauon (or high density polyethylene pipes for water supplies (fourth reVISion)

Unplasnctzed PVC pipes for potable water supplies - Specification (third revISion)

Plastic pipes have been found to have useful apphcanon In the followmg dramage systems

11) Underground irnguuon pipes,

b) Sprinkler irrigation system.

c) LJfI rrngauon,

d) Dnp or tnckle rmgauon. and

e) Sub-surface fann drainage

The simple system of sub-surface drainage consists of corrugated perforated and non-perforated dram pipelines
placed at suuable spacing and depth below ground on a slope towards the outlet or collector The water enters
the ptpehnes through the perforations and flows towards the outlet and IS earned away under gravrtanonal flow.

HDPE prpes, smooth wall PVC pipes and PVC corrugated pipes due 10 their different mntenal characrensuc
and functional properues have different apphcabtlny.

PVC smooth wall corrugated prpes have mam apphcauon for uansrrussron of water With pressure and cable
ducung, HOPE pipes for conveyance of water, fhnd. etc. under pressure and cable ducung PVC Single wall
corrugated pipes have been found suitable for drainage and for removal of excess water from surface,
sub-surface, In agricultural fields, farms, sports field, highways and road. canals. etc, under gravueuonal Ilow

In the preparation of this standard, assistance has been denved from the following International Standards With
suitable modificauon wherever fell necessary keeping in view the climauc, soli and wcrkmg condnion
prevarhng in the country-

BS 4962 . 1989 Plasuc pipeS and fittings for use as sub-soil field drams

AS 2439 (Part J). 1981 Perforated plasncs drainage and effluent prpe and. Iitungs Part 1 Perforated
drainage prpe and associated fitungs

For the purpose of deciding whether a particular requirement of the standard IS complied With the final value,
observed or calculated expressing the result of a test or analysis shan be rounded off m accordance With

IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of Significant places retained In

the rounded ofT value should be the same as that of the specified values in this standard
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Indian Standard

UNPLASTICIZED POLYVINYL CHLORIDE
(UPVC) SINGLE WALL CORRUGATED PIPES

FOR DRAINAGE - SPECIFICATION

(First Revision)

I SCOPE

3 TERMINOLOGY

2 REFERENCFS

3.0 For the purpose of tlus standard. the following
defirunons shall apply.

nominal outside diameter
pipe stiffness
elongation of the pipe
load
mside diameter

The fullowmg notanons (symbols) shall apply m this
standard'

do
PS
E
F
d.

4 NOTATIONS

3.2 Perforations, are the slots/ operungs made In the
pipe for lettmg the water mtc the pipe.

3.3 Corrugation, IS the desrgn of the profile of the
pipe.

3.4 Pipe Stirrness (PS) - The value obtained by
dividmg the force per unit length of specimen by the
resulnng deflection 10 the same Units at the prescribed
percentage deflection.

3.5 Water Inlet Arelll - The perforated portion of
the pipe needed to let the water 10

3.6 Sub-sur-Iaee Drainage - Sub-surface IS

drainage work done below the surface.

3.7 Pipe DeRection - The ratio of the deflection in
pipe inside diameter to the initial inside diameter
expressed as the percentage of the nunal msrde
diameter
3.8 ~y~ Measured change or the msme drarneter in
the direction of load applicanon expressed. In mm.

3.9 Pipe Significant Events

3.9.1 Lmer Cracking or Cra;:tng - The occurrence
of a break or network of fine breaks 10 the lmer visible
to the unaided eye.

3.9.2 Wall Cracking - The occurrence of a break In

the pipe wall Visible to the unaided eye

3.9.3 Rupture - A crack. of break. extendmg entirely
or partly through the pipe wall

3.1 Nominal Outside Diameter (db). IS (he specified
nominal outside diameter, In milhmetres assigned to a
nomanal SIZe

Title

Specification for under dramage of
hued canals
Methods of te st for pol yvmy l
chlonde resm
Methods for random sampling
Specrfrcauon for un-plasncrzed
PVC pipes fur potable water sup
phes
Spectftc at to n for po ly vm y l
chlonde (PVC) and Its copolymer
for Its safe use tn contact with
foodstuff pharrnuce uucals and
drmkmg water
Methods of testing for plasucs: Part
3 Physical and dimensional proper
nes. Secuon I Determination of
density and relative density of non
cellular plasuc

13360 (Part 3 I
Sec 1).1995

4669 1968

10151 . 1982

IS No

4558 1995

4905: 1968
4985 2000

This standard specifies the reqturements and methods
of t e sts of un p las ticr zed PVC corrugated
perforated/non-perforated pipes designed for use In

under-drainage of surface and sub-surface land/ farms.
canal. highways. roads. sports fields, burldmg
foundation, construction Sites, Interceptor drainage, In

fields/farms, mrercepnng canal seepage and under
drainage of hoed canals etc

The standard listed below contam provisions, which
through reference m this text, constitute provisions of
tlus standard. At the time of publrcanon, the edmons
mdrcated were vahd All standards are subject to
revisions and panics to agreements based on thts
standard are encouraged to Investigate the POSSibility
of applying the most recent edmons of the standards
mdrcated below'
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7 DIMENSIONS AND TOLERANCE

By pie tape

By bore gauge

By vernier callipers

By filler gauge

Perforation length

Perforation width

The dimensions shown In Fig I shall be measured
usmg instruments as grven below'

Normnal outside diameter (dn)

Inside diameter

5' NondDaI Oubtde Tolenoa«s Imkle
N.. Diameter orPipes. rnameteror

do mm Pipes. d.

(I) (2) (3) (4)

r] 80 ± 05 72

u) 100 ±O5 88

Ill) us +05 112

>V\ 160 +05 144
-10

v) 200 .05 178
- I 0

v<) 294 .05 2>8
- I 0

VII) 355 ±IO 315
\;m) 455 ± I 0 401

7.1.1 Measuremenl ofDimen:..wns

The nominal outside diameter and tolerances of the
corrugated pipes shall be as per Table I.

Table 1 DImensions of Corrugated Single
Wall Pipe
(Clause 7)

For the purpose of thrs standard, the srngte wall
corrugated pipes shall be of perforated or
non-perforated types.

5 MATERIAL

S.l The pipes shall be produced from material
consisting substantially of polyvinyl chlonde
conforming 10 IS 10151 to which may be added only
those additives as are needed to facilitate manufacturer
of sound pipe with surface finish, mechanical strength
In order to condition of use. None of these additives
shaH be used separately or together ID quantity
sufficient to constitute toxic hazard or materially to
impair the fabrication, chemical and physrcal
properues of the pipe.

S.t.t Up to 10 percent addition of the manufacturers
own rework material produced during the manufacture
and testing of pipes, complying With the standard IS

pertmssible

5.1.2 The rnaterral used shall be resistant 10 the
chemicals normally present in the sub-soil and ground
water Due to strong ultra-violet rays present In the
intense sunlight under Indian conditions, the
compound used for manufacturing drarnage pipe
should contam ultra-violet stabrhzer.

5.1.3 The composiuon shall be based on pvC resm
having a Kvvalue of or greater when tested In

accordance with IS 4669

6 TYPES

CORRUGATIONS
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7.2 Wan Thick......

The wall thickness of pipes shall be such that pipes
shall meet the physical requirement gr ven in 8.

7.3 Leogth

Unless otherwise specified corrugated pipes up to
160 mm nominal outside diameter shall be supplied. in
coils of length 30. 50. 7S or 100 as agreed to between
the manufacturer and the buyer. These coils of length
may be achieved by Joining maximum of three pieces
by means of couplers. The length shall not be less than
99 percent of the stated quantity. Nominal outside
diameter above 160 mm may be supphed in straight
lengths of 6 m or as agreed to between the
manufacturer and the buyer.

7.4 Perforation Requiremenl

7.4.1 The perforanon shall be in the valley of the
corrugations. The longer dimensions of the
perforations shall be along the circumstance of the
pipe There sh.all be maximum 8 rows of perforations.
Each row shall contain enough perforations to comply
With the requirement of Table 2 for each size
Perforation size and water mlet area shall be as per
Table 2. Perforations should not be made by punchmg
method.

Table 2 Size of Perforations and Water
Inlet Area

(Clause 7.4.1)

51 Numinal Outside Water Inlet f'erloradOD PerfOl'llllou
N~ Diameter. d.. A.... Size Width Size Length

mm cm2fm mm mm
(I) (2) (3) (4) (5)

r) 80 ~18 "2 ~I.S

"j '00 z zt <2 s 15
m) Above \00 ':::! 11 "3 Sn

7.4..2 The maximum in flow area shall be 80 cm2/m

length of pipe of all diameters.

7A.3 The height of corrugation should be between
8 to 13 percent of nominal outside diameter (do).

8 PHYSICAL REQUIREMENTS

8.1 Visual Appearance, Workmanship and
Fi0i5b

8.1.1 The colour of the pipes shaJ I be light grey.
Slight variation in the appearance of the colour are
permitted.

8.1.2 The pipe shall be homogeneous throughout,
essenually uniform in colour, density and other
properties. The Inside and outside surface shall be
smooth and free of sticky material. The pipe wall
shall be free of cracks, holes, blisters, VOids. foreign
inclusion or other defects that are vtsrble to the naked
eye and that may affect the wall tntegnty

3
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8.2 DeDSity

When tested in accordance with ]S 13360 (Part 3/
Sec I), the densi~ of the pipe shall be between 1.40
and 1.46 gmIcm .

8.3 Pipe swrness
The stiffnessof the pipe, when tested in accordance wi ...
method given in Annex A, shall be as grven in Table 3.

Table 3 Requirement for Minlmum swr......
(Clause 8.3)

Mbdmum SIlIfness Requlftld lit

5% Deflection ~O% Deflection •
kPa kPa

(I) (2) (3) (4)

I) 80 210 In
II) 100 210 175

Iii) 125 210 115
IV) 160 2.50 210
v) 200 2.50 210

VI) 294 230 210
'1(11) 355 250 210

VIii) 455 250 210

NOTE _ Foe highways/roads, dfllinagc applications, the
ITIIDlmwn suffncss should be 1.6 ames Ihc: above

8.4 Impact Strength at DOC

When tested in accordance with the method given in
Annex 8 the pipe shall not show the sign of fracture,
cracking, rupture, or splItting.

8.5 Elongation Test

When tested m accordance With the method given in
Annex C, pipes shall not elongate more than 7.5
percent

8.6 BeDdIng Test

When tested in accordance With the method given tn
Annex. D there shall be no evidence of splitting or
crackmg.

8.7 Joints

The type and size ofJoints shall be as per the agreement
between the buyers and the sellers. The strength of
jomts shall be tested in accordance with Annex E.

9 SCALE OF SAMPLING

9.1 Lot

9.1.1 In a single consignment, all the drainage pipes
of "the same type. same size. same length and
manufactured under similar conditJons ofmanufacture
shall constitute of a lot.

9.1.2 For ascertainmg the conformity of the lot to the
requrrernents of die specifications, samples shall be
tested from each lot separately

9.1.3 The number of pipes to be selected from the lot
shall depend on the size of the 101 and shall be in
accordance with Table 4.
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Table" Scale ofSampling lor Vfsualand Dimensions
(Clauses 9.1.3 and9.2.1)

SI LettadI oIP1pft 18 Ute Lot SJlmpteNo. SampJrSb:e Cllfllul.U"e Sample A"""""'''''''
_.

No. Size N~ N~

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

.j 1500 First 5 5 0 1
Second 5 10 1 2

nj 1501005000 Flrs[ 8 8 0 1
S«ODd 8 I. I 2

111) 5001 First 13 13 0 2
Second 11 26 J 2

9.1.3.1 These pipes shall be selected at random In
order to ensure the randomness of selecnon IS 4905
may be referred

Table 5 Scale orSampUng ror Pipe SUft'ness,
Impact, Elongation, and Bending Test

(Clause 9 2.2)

'.2.2.1 The required number of prpes foe carrying out
these tests should be selected at random from the
101. The 101 shall be considered to have met these
requirements, if no failure occurs. otherwise not.

9.2.3 The lot shall be declared as confirming to the
requirements of the standard, If 9.2.1 and 9.2.2 are
satisfied.

19 MARKING

19.1 Each coiVpipe shall be tagged I indelibly marked
with the following:

a) Identrficauon and source of manufacture;
b) Nommal outside diameter of the pipe, In mm;
c) PerforatedlNon-perforated;
d) Length, in m; and
e) Barch number or 101 number.

Leoath01 Pipes In the Lot

(3)--,---
5
8

Sample Size
m

(2)
1>00

1501105000
S 001 and above

SI
No.
(I)
-,j-----_.

u]

III)

If however the number of defectives found in the first
sample lies between the corresponding acceptance and
rejection number as given in col 5 and 6 of Table 4.
the second sample of the size given m col 3 of the
Table 4 shall be taken and examined for these
requirements.

9.2 Number of Test and Criteria for Conronnity

9.2.1 The number of pipes given for the first sample
In col 3 of Table 4 shall be taken from the lot and
exarruned for visual and dimensional requirements
given in 7 and 8.1,

Pipes fatlmg to satisfy these requirements shall be
considered as defecuve. The lot shall be deemed to
have satisfied these requirements, tf the number of lhe
defectives found in the first sample is less thanorequal
to the correspondmg acceptance number given in col
5 of Table 4. The lot shall be deemed not to have mel
these requirements. If the number of rejections found
in the first sample IS greater than Of equal to the
corresponding rejection number given in col 6 of the
Table 4.

The Jot 8hall be considered 10 have .satisfIed lhese
requirements. if the number ofdefectives found in the
cumulative: sample is less than or equal to the
corresponding acceptance number given in col .5 of
Table 4, otherwise not.

9.2..2 The lot having been found satisfactory in visual
and dimensional requirements according to 9.2.1, shall
be further tested for physical requirements given IR 8.
For this purpose. the number of tests for the physical
requirements shall be according to Table 5.

19.2 DIS Certllkalioo Marking

Each coil/pipe may also be marked/ragged with the
Standard Mark.

10.2.1 The use of the Standard Mark IS governed by
the provision of the Bureau of Indian Standards Act,
1986 and the Rules and Regulations made there under.
The details of conditions, under which a license for
the use of the Standard Mark may be granted to
manufacturers or producers may be obtained from the
Bureau ofIndian Standards.

4
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ANNEXA
(Clause 8.3)

METHOD FOR TEST FOR PIPE STIFFNESS

A-I TEST SPECIMEN

Specimen length shall be equal to nommal outside
diameter (dn) but not less than 305 ± 3 mm.

A-2 CONDITIONING

Specimen shall be conditioned at least for Ih at
23 ± 2 DC.The test shall be conducted in condmoned
atmosphere

A-3 TESTING APPARATUS

A-3.I Testing Machine

A-3.t.l A properly calibrated compression-testing
mach me of the constant-rate of-cross-head movement
type shall be used to make the tests The rate of head
approach shall be 12.5 ±O.5 mmlmin

A-3.2 Loading Plate

The load shall be applied to the specimen through two
parallel steel bcanng plates The plates shall be flat
smooth and dean The rluckness of the plates shall be
sufficient so that no bending or deformation occurs
during test, but It shall nor be less than 6 mm. The plate
length shall equal or exceed the specimen length and
the plate Width shall not be less than the pIpe contact
WIdth at maximum PIpe deflecnon plus 150 mm.

A-J.3 Defonnation (DeOedion Indicator)

The change In mside diameter (d.) or deformation
parallel to the direction of loading shall be measured
With a sunable Instrument accurate to the nearest
0.25 mrn. The instrument shall not support the pipe test
specimen or the plate or affect any way the load
deflection measurement. Changes in the diameter
may be measured during loading by continuously
recordmg plate travel or by penodlcally computing it.

A-4 PROCEDURE

A-4.1 Measure the length of each specimen to the
nearest 1 mm by averaging at least four equally spaced
measurements around perimeter.

A-4.2 For pipes controlled by nominal outside
diameter, calculate me average insrde diameter (of
nominal outside diameter) by subtracting two times
the average wall thickness from the average nominal
outside diameter. Use this average Insure diameter as
the basis for measuring the percentage of deflection
for aU specimens in that lot of pipe.

A-4.3 Locale the pipe specimen with irs longitudinal
axts parallel to the bearmg plates and centre it laterally
In the stiffness-testing machine. Mmirnum wall
thickness lme IS at the top

A-4.4 With the deflection mdicator m place. bring the
upper plate in to contact With the specimen With no
more loads I.han is necessary to hold It In place. Thrs
establishes the begmmng POint for subsequent
deflecuon measurement.

A4.S Compress the sample and note down the
readmgs ofplate movement at 1 mm mterval for pipes
up to 100 mm and 2 mm interval for pipes above
100 rom nominal outside diameter and corresponding
readmg of proving nng dial gauge. Mmimum 10
readings are taken for plonmg the graph

A-4.6 Compress the specimen at a constant rate of
12.5 ± 0 5 mm/min. Record load-deflection
measurement continuously.

A-4.7 Same procedure IS repeated for two samples,
wluch are rotated at 351:) and 7(1' from minimum wall
thickness line.

A4.8 Plot the graph deflection versus load Draw
vertical hnes form the pointof 5 percentand 10 percent
deflection. Draw honzontal lines form the POints
where vertical hoe intersects load deflection curve.
Note down loads corresponding to 5 percent and
10 percent deflection

A.4.9 Calculate the pipe stiffness (PS) for any given
deflecucn as follows:

PS ~ F//!.Y

where

PS pipe stiffness. in kN/m2
•

F load al.5 percent and 10 percent deflecuon,
and

~y at.5 percent and ]0 percent deflection.

Aa4.10 Observe and note the load and dcftcccon at
the first evidence of following Significant events when
and If they occur :

a) Lme cracking or crazing,
b) Wall thickness.
c) Wall de-lamination. and
d) Rupture.
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ANNEX B
(Clause 8.4)

lMPACT STRENGTH AT O"C

B-1 TEST SPECIMEN

Each specimen of 300 ~ ~ nun long shall be a complete

section of pipe. The ends of each specimen shall he
cut, clean and square to the axis of the pipe and free of
burrs and jagged edges.

B-2 CONDITIONING OF TEST SPECIMEN

to release the striker to fal! vertically and freely
(see Fig. 2).

b) Striker - Striker shall be with a shape Tub B
type (see Fig. 3),50.8 mm sphere radius,

2.5 kg. mass, 550 ~~o rom height of fall A flat

plate specimen holder shan be used.

Specimen shall be conditioned for 24 h at lO"C prior
to test.

B-] APPARATUS

B-3.1 Falling weight test machine consisung of:

a) Main Frame - With guide rail or tube. which
can be filled in the true vertical posnion, to

accommodate a stnker and release mechanism

8-4 PROCEDURE

8-4.1 After 24 h, samples are taken one by one from
freezer and put on the anvll of the trnpact-testing
machine. A weight of 2.5 kg from 0.55 m height is
dropped on each sample The pomt of Impact for all
specimens shall be at the top of the vertical diameter
Posrtron the pipe specimen al random angular
onentauons. Impact each specimen only once

eEARING

STRIKER
WEIGHT

CLAIoI' BOLT
AND PLATES-~~~~~~

pvc
-+'1m~::. ,,"=L~ PIPE

V BLOCK

FIG. 2 IMPACT TEsTING MACHINE

6
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SPHERE
RADIUS
50·8 mm

50·8 O.D.
min.

FIG. 3 DIMENSION OF STRIKER ThB 'B' TYPl-'.

8-4.2 Individual specimens shall be tested within
60 s of removal from the conditioner. For round the
clock testing. where the test might not be completed
within 60 S, the specimen shall be reconditioned for a
further penod of at least 10 nun,

B-5 ASSESSMENT OF RESULT

Out of 10 specimen. 9 shall not show any Sign of
fracture, cracking. rupture or splitting.

ANNEXC

(Clause 8.5)
ELONGATION TEST

Required tare and test weight for elongation lest are
given to Table 6.

of the specimen. Tare load and test load shalJ be
apphed for each size as per Table 6 Apply tare load
to straighten the specimen and mark gauge length in
mm. The gauge length shall be middle 762 mm of the
specimen, Apply the lest weight gently and after 3
minute re-measure the gauge length to the nearest 3
rom (see Fig. 4).

C·4.I.l Calculate the elongancn, In percent, as
follow:

Elongation (E) = nun of stretch x lOOn62 nun

C.4.2 Tan: WeiKht ood Test WeiKht for Eiongo
tion Test

C-3 APPARATUS

A means of ngrdly holding a test, piece in a vertical
posinon and apply109 a tensile force of 7.73 kg to
42.23 kg

C-4 PROCEDURE

C-4.1 Each specimen shall be tested With the axis
vertical. Apply the load by hanging mass at bottom end

TobIe" Required WeigblS for Elonption Test
(ClausesC-4.1 andC-4.2)

C-I TEST SPECIMEN

A minimum of3 specimens 1 270 m in length shall be
taken

C-2 CONDITIONING OF TEST SPECIMEN

Specunens shall be condinoned for 24 h at 23 ~ 6°C.

SINo.

<Il

Nominal Outside Diameter
mm
(2)

Taft Wei...t
kg
(3)

Tesa WelKbt
kg
(4)

Total Wei&b1
kg
c:n

.)

Ii)
ni)..)
,)

",j
vii)

vin)

80
100
125
160
200
294
355
455

130
155
2.27
253
312
452
552
703

643
771
1135
1262
1560
2260
2760
3520

773
926
1362
1515
L870
2112
33 L2
42.23

7
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FIG 4 ApPRATUS TO TEsT EWNGA110N

ANNEX D

(Clause 8.6)

BENDING TEST

0·1 TEST SPECIMEN D-3 ~PP~RATUS

Length of me specimen shalJ he sufficrent to make a
bend half revolution around a cyhndncal mandrel with
a radius of3 times the nommal outside drameter of the
pipe

0·2 CONDiTIONING OF TEST SPECIMEN

Specimens shall be condtucned at 0 ± loe for 24 h

1).3.1 Cyhndncal mandrels with a radius of 3 times
the nominal outside diameter for each size wnh
clamping arrangement to clamp the both ends of the
specimen at the time of test

0-3.2 Long deep-freezer to accommodate specimens
of length 3 m and maximum nommal outside diameter

8

 



of 500 mrn. Temperature shalt be maintainable to
o±1 -c.
1).4 PROCEDURE

D-4.1 Remove the specimen from deep-freezer and
withm 30 s. Bend the specimen over the mandrel and
clamp at born lhe ends.

IS 9Z71 : 2004

D4.2 Do not exert longitudinal pressure on specimen
while bending.

D-4.3 Keep the specimen for 10 mm In this posiuon
and then Immediately inspect visually the specimen in
the bent poaiuon for spilt and cracks.

ANNEX E

(Clause 8.7)

STRENGTH OF JOINT TEST

E-l Ttus test IS designed to assess the strength of a
Joint when subjected to a tensile force for 10 min.

E-2 TEST SPECIMEN

The test piece for assessing the strength of the joint
shall consist of a two equal length of pipe. such that
the length of test specimen with the joint to be tested
shall be 1.270 m long

E.3 CONDITION OF TEST SPECIMEN

E-3.1 The assembly shall be condrnoned at 23 ± 2QC

for at least 1 h before carrying out the test at that
temperature.

E-4 APPARATUS

Same as given in C-3.

E-5 PROCEDURE

Attach one end of the test specimen rtgrdly to the
apparatus and then hang pan at the bottom end of the
specimen. Apply weights as per Table 6. This shall be
total weight (Tare + Test weight). Avoid a snatch
weight. Test weight shall be applied for 10 min.

E-6 RFSULT

After test, the results shall be assessed. If the jomt
breaks or separates, the Joint shall be reported as
unsausfactory
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