
MS ISO/IEC TR 10037 : 1995

STANDARDS & INDUSTRIAL RESEARCH INSTITUTE OF MALAYSIA

MS 979 : PART 2 : 1985
ICS : 23.040.20, 83.140.01, 83.140.30

SPECIFICATION FOR
UNPLASTICIZED PVC UNDERGROUND
SEWERAGE PIPES AND FITTINGS
PART 2 : PIPES OF DIAMETER
200 MILLIMETRES AND ABOVE

MALAYSIAN
STANDARD

© Copyright



© SIRIM. No part of this publication may be photocopied or otherwise reproduced

without the prior permission in writing of SIRIM



MS 979: Part2: 1985

This Malaysian Standard, which had been approved by the Building and Civil Engineering Industry Standards

Committee and endorsed by the Council of the Standards and Industrial Research Institute of Malaysia (SIRIM) was

published under the authority of the SIRIM Council in August. 1985.

SIRIM wishes to draw attention to the fact that this Malaysian Standard does not purport to include all the necessary

provisions of a contract.

The Malaysian Standards are subject to periodical review to keep abreast bf progress in the industries concerned.

Suggestions for improvements will be recorded and in due course brought to the notice ofthe Committees charged

with the revision of the standards to which they refer.

The foRowing references relate to the work on this standard:

Committee reference : SIRIM 404/2/5

Draft for comment : D 29 (ISC D)

Amendments issued since publication

Amd. No. Date of issue Text affected
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FOREWORD

This Malaysian Standard was prepared by the Technical Committee on Plastic Products (Construction) under the

authority of the Building and Civil Engineering Industry Standards Committee.

This was based on BS 5481 : 1977, ‘Specification for unplasticized PVC pipe .and fittings for gravity sewers’.

Requirements are specified for unplasticized PVC pipeand fittings for underground sewers of either the combined or

separate pipe systems intended for the disposal of surfacewater and domestic effluent. This standard covers pipes

and fittings with nominal diameters in the range of 200 mm to 630 mm inclusive.

Outside diameters included in this standard are in technical agreement with ISO 161 Part 1.

The preliminary document of similar scope under international study includes pipe with four different values of the

standard dimension ratio (SDR) which is the ratio of outside diameter of the pipe to its minimumwall thickness. In

this standard only pipe with SDR 41 is specified: the thinner walled pipe of SDR 65 and SDR 51 is intended for

specialized application, ~.g.the relining of existing sewers whilst the thicker walled pipe of SDR 34 is intended for

the particularly onerous duty found in some countries.

This standard makes references to the following standards:

MS : Pt 1 Unplasticized PVC underground sewerage pipe and fittings. Part 1 : Pipes of diameter

100 mm and 1 55 mm (under preparation)

MS 672 Materials for rubber joint rings for waterworks and drainage pipelines

BS903 Methods of testing vulcanized rubber. Part A26 : Determination of hardness

BS 2494 Materials for elastomeric joint rings of pipevvork and pipelines

BS 2782 Methods of testing plastics

BS 3867 Outside diameters and pressure ratings of pipe of plastics materials

aS CP 31 2 Plastics pipework (thermoplastics materials).

Part 1 : General principles and choice of material

ISO 161 : Pt. 1 Thermoplastics pipes for the transport of fluids-Nominal outside diameters and nominal

pressures. Part 1 : Metric series
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SPECIFICATION FOR UNPLASTICIZED PVC UNDERGROUND SEWERAGE PIPES

AND FITTINGS

PART 2 : PIPES OF DIAMETER 200 MILLIMETRES AND ABOVE

1. SCOPE

This Malaysian Standard specifies requirements for unplasticized PVC pipe, fittings and accessories suitable for the

construction of pipe lines, including foul and surface water sewers. The standard covers pipes and fittings with

nominal diameters in the range of 200 mm to 630 mm together with necessary joints and accessories. If it is

proposed to use these pipes and fittings with untreated trade waste or with discharges at elevated temperatures,

reference should be made to BS CP 312: Part 1 and/or to themanufacturerconcerning thesuitability ofthe material

for the intended service.

2. MATERIAL

2.1 Except as provided for in clause 8. the material from which the pipe and fittings are produced shall consist

substantially of polyvinyl chloride. Only those additives may be used that are needed for the manufacture of the

polymer and for its subsequent conversion into sound, durable extrusions or mouldings of good surface finish and

mechanical strength, together with such pigments as are necessary to meet the requirements of clause 3.

2.2 The use of the manufacturer’s own clean rework material, complying with the requirements of this standard, is

permissible. No other rework material shall be used.

3. COLOUR

Pipes and fittings made from unp(asticized PVC shall be golden brown corresponding as closely as possible to

colour 06 D 45 of BS 5252~

The requirements of this clause ned not apply to snap caps (see clause 8) which may be supplied alternatively in

black or grey as agreed upon between the pruchaser and the supplier.

4. DIMENSIONS AND CONSTRUCTION

4.1 Pipe

4.1.1 Pipe dimensions shall be in accordance with table 1.

)BS 5252. Framework for colour co-ordination for bulidirig purposes).
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Table 1. Dimensions of pipe and fittings

All dimensions are in millimetres

Nominal

size*

Mean outside diameter**

of pipe and spigots

Extreme individual

outside diameter

of pipes and

spigots

Wall thickness

‘e’ of pipes and

of bodies and
spigots of

fittings+ I

Mm. Max. Mm. . Max. Mm.

200
250

315

(355)

400
(450)

500

(560)

630

200.0

250.0
315.0

355.0

400.0
450.0

500.0

560.0

630.0

200.6

250.7

315.9

356.0

401.0
451.0

501.0

561.0

631.0

196.3
245.4

309.2

348.4

392.5

441.5
490.5

549.3

617.9

204.3

255.4
321.8

362.6

408.5
459.5

510.5

571.7

643.1

4.9

6.1
7.7

8.7

9.8
11.0

12.2

13.7

15.4

~Non-preferred sizes are indicated in parentheses

“Mean outside diameter is defined as the arithmeiic mean of any two diameters at right angles to each other.

fThese vaiues of wail thickness are for a standard dimension ratio (SDR) of 41 (see foreword).

4.1.2 Pipe shall normally be delivered in effective lengths (see fig. 1) of 3 m, 6 m and 9 m. Other lengths may be

supplied as agreed upon between the purchaser and the vendor.

4.1.3 The basic dimensions of integral sockets with sealing rings shall be in accordance with table 2 and fig. 2.

4.1.4 The basic dimensions of integral solvent cement sockets shall be in accordance with table 3 and fig. 2.

4.2 Fittings

4.2.1 Injection moulded fittings

4.2.1.1 Fittings having sockets with sealing rings shall be in accordance with tables 1 and 2 anf fig. 2. Typical

fittings are schematically illustrated in fig. 3.

4.2.1.2 Fittings having solventcementsockets shall be in accordancewith tables 1 and 3 andfig. 2. Typicalfittings

are schematically illustrated in fig. 3.

4.2.2 Fabricated fittings manufactured from pipe complying with this standard. Sockets and spigot ends shall

meet the requirements laid down for injection moulded fittings. In the case of long bends, fabricated by drawing

pipe, minimum radii shall be in accordance with table 4 (see also fig. 3). The wall thickness of such bends may be

reduced to the values given for es in table 2.

4.3 Chamfer. Spigot ends of pipes and fittings shall be chamfered.

6
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5.1 Range of fittings. Fittings covered bythis standard include bends. sockets, reducersand branches. They shall

complywith the relevant requirements given in clause 4 and table 1, 2.3 and 4. Examples offittings are illustrated in

fig. 3. Other fittings complying with the relevant requirements of this standard are permitted, whether they are

illustrated or not.

5.2 Swept fittings. Fittings such as bends, branches or saddles for angles greater than 45° may be swept and in

this case shall have a throat radius of not less than 60 mm (see fig. 4).

Table 2. Dimensions of spigot ends and sockets with

sealing rings (see fig. 2)

All dimensions are in millimetres

Nominal size

(outside

diameter de)
(see note 1)

Socket

.

Spigot and

(see fig. 4)

E
mm.

di -

mm.

A

mm.

B

mm.

.

C

max.

e

mi mm.

w
mm.

200

250

315

(355)

400
(450)

500

(560)
630

200.7

250.8

316.0

356.1

401.1
451.1

501.1

561.1
631.1

50

55

62

66

70
75

80

86
93

12

18

20

22

24
26

28

31

34

40

70
70

70

70
75

80

86

93

4.9

6.1
7.7

8.7

9.8
11.0

12.2

13.7

15,4

4.4

5,5

6.9

7.8

8.8
9.9

11.0

12.3

13.9

3.7
4.6

5.8

6.5

7.3

8.2
9.1

10.3

11.5 .

99
134

144

149

155

166
178

192

209

NOTE 1. Non-preferred sizes are indicated in parentheses.

NOTE 2. di maximum dependsontheshape, the dimensions and the hardnessofthe rubber rings, which aredesignedandfixed by the manufacturer

NOTE 3. For constructions in which the rubber ring, is firmly fixed in the groove of the socket the requirement for a minimum value for dimension

B shall II not apply.

Table 3. Dimensions of solvent cement sockets

(see fig. 2)

All dimensions are in millimetres

Nominal

size (outside
diameter c~)

th

mm.
cit

max.
At

mm.

e

mm. mm.

Spigot end

(see fig. 4)
mm.

200
250

315

200.1

250.1

315.3

200.6

250.7
315.9

76
94

116

4.9

6.1

7.7

4.4

5.5

6.9

99

134
134

NOTE. It is possible for the solvent weld technique to be used on larger diameters of pipes and fittings but it is
essential that the manufacturer’s special jointing instructions are strictly adhered to during construction.
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5.3 Unequal fittings and adaptors

5.3.1 Where a fitting or adaptor provides for a transition between pipes and/or fittings of two nominalsizes of this

standard, thewall thickness of each part of thefitting or adaptor shall comply with the requirements for the nominal

size for that part.

5.3.2 Where a fitting or adaptor provides a transition between pipes and/or fittings complying with the

requirements of this standard and pipesand/orfittings complying with the requirements of MS 979 : Part 1 * thewall

thickness of each part of the fitting or adaptor shall comply with the requirements of the relevant standard.

5.3.3 The minimum wall thickness of the transition shall be 0.9 x e of the larger diameter end of the fitting or

adaptor.

6. MARKING

Each length of pipe and every fitting shall be clearly and durablymarked to show the manufacturer’s identification,

the number of this Malaysian Standard (i.e. MS 979 : Part 2). the nominal size and the reference SDR 41”.

7. TESTING

7.1 Type tests

7.1.1 General. Type tests are intended to prove the suitability and performance of a new composition, a new

compounding or processing~techniqueor a new design of size of pipe. jointorfittings. Such tests are required when

a change is made in polymer composition or method of manufacture and in any case on a continuing basis to such a

schedule as will ensure that each size and design of pipe. fittings and joint assembly is tested at least once in every

five year period. A summary of the type tests is given in table 5.

Table 4. Minimum radius (R) for long

bends made from extruded pipe

All dimensions ai~ein millimetres

Nominal size

(see note)

Minimum radius (R)
(measured to the centre

line)

200

250
315
(355)

400
(450)

500

(560)

630

905

1130
1425

1605

1805
2030

2255

2525

2840

NOTE. Non-rireferi’ed sizes are indicated in

parentheses.

Table 5. Type tests (clause references)

Requirement Pipe

~

Moulded

fittings

Fabricated

fittings

Ring seal

joints

Vicat softening

point 7.1.2.1 7.1.2.2 — —

Impact 7.1.3 — — —

Reversion 7.1.4 — — —

Stress relief — 7.1.5 — —

Stress rupture 7.1.5 — — —

Drop

resistance — — 7.1.7 —

Negative

pressure — — — 7.1.8

MS 979 Part 1, ‘Unplasticised ~vcunderground sewerage pipes and fittings Pt. 1 : For pipes of diameter 100 mm and 155 mm’.

“See foreword for explanation of SDR.
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7.1.2 Vicat softening point

7.1.2.1 Pipe. When two random samples, taken from pipe, are tested by method 1 20B of BS 2782, the

deformation temperature of each sample shall not be lower than 79°C,

7.1 .2.2 Moulded fittings. When two random samples, taken from moulded fittings of a given formulation, are

tested by method 1 20B of BS 2782, the deformation temperature of each sample shall not be lower than 75°C.

7.1 .3 Impact resistance requirement at 20°C for pipe. When tested by the method described in appendix G.

samples of each combination of pipe size and material shall have a true impact rate (TIR) below 10% at a confidence

level of 90%. The test conditions shall be in accordance with table 6.

7.1 .4 Reversion requirement for’pipe. When three samples from each combination of pipe size and material

formulation are tested bythe method described in appendixA, at no pointaround a specimen shall the length change

by moe than 5%. After testing. the specimens shall show no faults. e.g. cracks, cavities or blisters.

7.1 .5 ‘Stress relief requirement for injection mouldedfittings. When tested at 1 50°C as described in appendix B. a

sample of each combination of fitting and material formulation shall not show excessive blisters, excessive

delaminations, cracking orweld splitting. Weld lines may become more pronounced. e.g.through localized sinking.

during thetest but this in itself shall not constitute a failure. Forfittings moulded byconventionaltechniques special

care shall be taken in examining the area around the point of injection where no cracks or delamination shall

penetrate to a depth greater than 50% of the wall thickness at the point.

For fittings moulded by end-gating techniques. e.g. ring ordiaphragm moulds. cracks ordelaminations in thewall of

the fittings adjacent to the injection area shall not penetrate to a depth equivalent to more than 25% of the socket

depth.

The assessment of the depth of penetration shall be carried out by sectioning the specimen at the point of injection

and measuring the depth to which these defects penetrate the thickness of the fitting.

7.1 .6 Stress rupture requirement forpipe. When subjected to an internal hydrostatic pressure calculated from the

hoop stress given in table 7, using the equation given in appendix C. samples of pipe shall sustain the appropriate

pressure for the appropriate time, given in table 7. without failure. Three specimens of pipe of each combination of

pipe size and material formulation shall be tested at 20°C and a further three specimens at 60°C.

Table 6. Test parameters for impact resistance Table 7. Test parameters for stress rupture

requirements requirements for pipe

Nominal size Mass of falling weight Fall height

(mm)

200

250
315

315

(kg)

4.0
5.75

7.5

7.5

(mm)
2000±10

2000 ± 10

2000~10
2000±10

Test

temperature

Minimum time to

failure

Hoop stress

(°C)

20±1
60±2

(h)

1
1000

(MN/m
2
)

42

10±0.1

9
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Because of the practical difficulties in achieving the exactstress in the pipe in the test at a temperature of 60°C. it is

permissible for the stress to differ from that specified by ±1%. The corresponding minimum time to failure for the

actual test stres shall be obtained from the regression curve corresponding to the equation:

log (stress) = 1.2304 - 0.768 log (time)

7.1.7 Drop requirements for fabricatedfittings. When tested bythe method described in appendix D, fittingsshall

neither break nor crack. Three fittings of each type and size shall be tested.

7.1.8 Negativepressurerequirementforringsealjointsonly. When tested by themethod described in appendix E,

a joint, whilst deformed, shall withstand a pressure of 25 ±(3 kN/m
t

below atmospheric pressure for 1 h without

leakage. This test shall be applied to one joint for each size of pipe.

7.2 Quality control tests.

7.2.1 GeneraL Quality control tests shall be carried out during manufaG,ture to prove the quality of a production

run of pipe or fitting as appropriate. A summary of the quality control tests is given in table 8.

7.2.2 Impact resistance requirement at 20°C forpipe. A programme of testing shall demonstrate that the pipe

continues to comply with the requirements of 7.1.3.

7.2.3 Reversion requirement forpipe. At least one sample shall be taken from each machine during every 8 h

production run. When tested by the method described in appendix A. at no pointaround a specimen shaH the length

change by more than 5%, after test, specimens shall show no faults, e.g. cracks, cavities or blisters.

7.2.4 Stress relief requirement for injection moulded fittings. At least one sampIe fitting shall be taken at random

from each machine during every 8 h production run and each sample shall complywith the requirements of 7.1 .5.

7.2.5 Hydrostatic pressure requirement for solvent cement joint assemblies. Three samples of solvent cement

joint assemblies shall be taken from each machine at least once in every 8 h production run. When tested by the

method described in appendix F, each sample shall withstand a pressure of 70 kN/m
2

for 60 S without failure.

7.2.6 Stress rupture requirement forpipe. At least one sample shall be taken from each machine at least once

during each 8 h production run. Each specimen shall comply with the requirements of 7.1.6 for the test at 20°C.

Table 8. Quality control tests (clause rbferences)

Requirement Pipe Moulded

fittings

Solvent

cement

joints

Ring seal

joints Fabricated

Dimensions

Impact

resistance

Reversion

Stress relief
Hydrostatic

Stress , rupture

at 20°C

clause 5

7.2,2

7.2.3

—

—

7.2.6

clause 5

—

—

7.2.4
—

—

clause 5

—

—

—

7.2.5

—

clause 5

—

—

—

—

—

clause 5

—

—

—

7.2.5

—
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7.2.7 Anhydrous acetone immersion test for surface strain. A test specimen cut from a length of pipe, when

immersed for a period of 2 h in acetone complying with AS K35, in a closed container at a temperature of 20i±1 °C.

shall show minimal sign of delamination or disintegration. Evidence of delamination on the area of thje saw cut or

flattening and swelling over the length of the sample shall not constitute failure of the test.

NOTE: Moisture content of acetone above 0.5 per cent mass/mass will render the test inaffective,

8. SEALING COMPONENTS

8.1 Elastomeric sealing rings. Sealing rings supplied with pipe on fittings shall complywith the requirements of

MS 672 and BS 2494.

8.2 Other components. Components. e.g. snap caps used to retain the sealing rings. may be manufactured from

materials other than unplasticized PVC, e.g. polyethylene orpolypropylene. These components shall complywith the

requirements applicable to fittings and assemblies, i.e. 7.1 .3, 7.1 .5, 7.1.8. and 7.2.4. For polyethylene components

the stress relief test shall be carried out in accordance with appendix except that the temperature of test shall be

carried out in accordance with appendix B except that the temperature of test shall be 11 0±~2°C.

Figure 1. Effeccive length of pipe
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Ring seal socket
(see table 2 for
dimension values)

Solvent cement
socket (see table 3
for dimension values)

Points of
Inflexion

Figure 2. Socket dimensions.

es minimum 0.90 e
e.~minimum = 0.75e

A C

C
B

Ring seal
socket end
variations

Equally

Limits of straight

A C’ .J
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Sockets a and b may be equal or unequal. Socket for use with
ring seals, solvent cement or they may type. Spigot c may be
alternatively a socket of the junction cement type.

Bends may be socket spigot of double socket.
Socket may be of the ring seal or solvent
cement type.

A double socket may be made with or without a central register
which may, or may not, be chamfered.
Although shown for use with ring seals thefitting may be made
with either or both sockets suitable for jointing wire spigot
cement. In this case a central register is essential.

Solvent cement saddle

Mechanical

Throat radius not less
than 60 mm on swept
fittings (see 6.2)

ic
Junction

Level invert reducer Double socket

Short bend Long bend (see table 4)

Figure 3. Schematic illustrations of typical fittings (including saddles)

Figure 4. Spigot length of fitting

13
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Appendix A

Heat reversion test for pipe

Al. APPARATUS

The apparatus shall consist of a thermostatically-controlled bath which maintains the temperature of the heat

transfer medium at 150 ±~2°C.The heat transfer medium may be polyethylene glycol or a mineral oil free from

aromatic hydrocarbons.

A2. FORM OF TEST SPECIMEN

The test specimen shall consist of a length of pipe approximately 300 mm long. Two circumferential marks shall be

scribed on thetest specimen 100 mm apart in such a way that one of these marks is approximately 1 5 mm from one

end of the specimen.

A3. PROCEDURE

Suspend the test specimen in the heat transfer medium by the end furthest from the scribed marks in such a way that

both scribed marks are completely immersed. Take care that the specimen does not contact the sides or bottom of

the bath.

Immerse the test specimen in the bath for a time determined as follows:

(a) for pipe of nominal size 200, 250 and 315 : 1 5 mi,n;

(b) for pipe of nominal size 355, 400, 450, 500 and 560 : 30 mm;

(c) for pipe of nominal size 630 : 60 mm.

After the specified immersion period, remove the specimen from the bath, lay it on its side and allowto cool to room

temperature. Measure the distance between the two scribed marks along the surface of the pipe and calculate the

percentage change in length. Inspect the specimen for any faults. e.g. cracks, cavities or blisters.

As an alternative, it is permissible to use an air circulating oven in which the test specimen shall be supported in such

a way as to leave it free of external stresses. Increase the three immersion timegiven for the oil-bath method detailed

above to 30 mm. 60 mm, and 120 mm respectively. In this case, measure the immersion timesfrom thetimethe oven

regains a temperature of 150 ± 2°C. Upon removal from the oven, allow the specimens to cool naturally to room

temperature and determine the change in length.

14
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Appendix B

Stress relief test for injection mouldings

Bi. GENERAL

This test may be carried out either in an air oven or alternatively in a bath of polyethylene glycol. glycerol ora mineral

oil free from aromatic hydrocarbons.

B2. OVEN METHOD

B2.1 Apparatus. An electrically heated air oven with circulating fan, the whole interior of which is maintained, by

thermostatic means, at a temperature of 1 50 ~ 2°C.

B2.2 Procedure. Place the specimen in the oven standing on one socketmouth. The specimen may be supported

if necessary by a simple jig that has been preheated in the oven.

Measure the time from the moment at which the oven regains the temperature of 1 50 ~ 2°C.

After one hour remove the specimen from the oven and allow it to cool naturally in air before examination.

B3. IMMERSION METHOD

B3.l Apparatus. A thermostatically-controlled bath in which the heat transfer medium is polyethylene glycol,

glycerol or mineral oil free from aromatic hydrocarbons. The bath is stirred continuously and maintained, by

thermostatic means, at a temperature of 1 50 ± 2°C.

B3.2 Procedure. Place the specimen in the bath standing on one socket mouth. Measure the time from the

moment at which the bath regains a temperature of 1 50°C. After 30 mm, remove the specimen and allow it to cool

naturally in air before examination.

B4. EXAMINATION OF SPECIMENS

Examine carefully each specimen after test for excessive blisters, delamination, cracking or signs of weld line

splitting. Take special care in examining the areas around the point pf injection.

Assess thedepth of penetration of any defects by sectioning the specimen at the point of injection and measuring the

depth to which the defects penetrate the thickness of the fitting.

15
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Appendix C

Stress rupture test for pipe

Cl. FORM OF TEST SPECIMEN

Each piece of pipe shall have a free length between end fittings of 750 ± 10mm.

C2. APPARATUS

The apparatus consists of a thermostatically-controlled bath maintained at 20±1°C or at 60± 2°C. as appropriate,

and equipment that permits the application to the specimens of controlled internal hydrostatic pressure accurate to

±12%.

C3. PROCEDURE

Measure the minimum wall thickness and the mean outside diameter of each specimen and calculate the internal

pressure to be applied from the formula:

2 ot

D-t

where,

P is the pressure to be applied (in MN/rn
2

);
b is the hoop stress (in MN/rn

2
);

is the minimum wall thickness (in mm);
D is the mean outside diameter (in mm).

Connect the specimen to the apparatus and applythe calculated internal hydrostatic pressure at a rate of increaseso

that it is reached within 30 s to 40 s of first applying pressure. Maintain the pressure with an accuracy of ± 2%

throughout the test for the time and at the appropriate temperature given in table 7.

Appendix D

Drop test for fabricated fittings

Drop the fittings freely, in random positions, from a height of 1 ± 0.05 m on to a flat concrete floor within 10 s of

having been conditioned for 30 mm at a temperature of 0 ±1°C. Examine the fittings for breaks or cracks.
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Appendix E

Negative pressure test for ring seal joints

El. APPARATUS

The apparatus shall be as illustrated in fig. 5 and shall be capable of permitting the application of a constant force

and constant hydrostatic test pressure for a period of at least one hour.

Figure 5 shows the apparatus with the pipe in the horizontal position but a disposition with the pipe in thevertical

position is permissible. If the pipe is horizontal it is necessary to ensure that the annular space between the pipe and

the socket is continuously flooded with water, e.g. by use of a suitable flange.

The distortion load shall be applied to a rocker on thetop ofa beam which is free to move in thevertical pIane~through

the axi~of the pipe. The effective beam length shall be equal to the nominal diameter of the pipe undertest. The pipe

assembly under test shall be placed so that the face of the socket housing the joint under test is 10 mm from theend

of the load-bearing beam.

E2. PROCEDURE

Measure accurately the maximum socket inside diameterat the mouth of the joint and the minimum spigot outside

diameter of the pipe. Take the difference of the two measurements. Carefully dry the interior of the test specimen

before assembly. Apply a distorting load to the pipe so that the vertical movement of the load distribution plate is

equal to the difference of the two measurements taken. Reduce the air pressure in the assembly to 25 ± 3 kN/m
2

below ambient pressure, and, if necessary, readjustthe position of the load-bearing plate sothatthe distortion of the

pipe is maintained at the level defined before the pressure was reduced. Maintain these conditions for one hour,

during which time the annular space between pipe and socket mouth shall be kept filled with water.

At the end of this period examine the assembly for evidence of leakage by either of the following methods.

(a) Remove the assemblyfrom the apparatus, drythe exteriorthoroughlyand then examinethe interiorforevidence

of water penetration.

(b) After shutting off the source of negative pressure, maintain a static negative pressure (of 25± 3 kN/m
2

) for a

further 1 0 mm and, by means of a pressu~egauge, determine if any leakage into the assembly occurs.

:17
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load

Rocker

;%Irvent cock

End seal Rubber load
distribution ~

Adjustable _______ _____________________

support ~“1IIIII~fi,.___________________

Socket
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Pipe o d dx 75 mm x 25 mm
rubber load distribution pads

40 IRHD (see BS 903 : Part A26)
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End seal
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—w~
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Load

Adjustable
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Figure 5. Essential features of apparatus for diameter distortion

test with negative pressure

Section X—X
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Appendix F

Hydrostatic pressure test for solvent cement joints

Fl. APPARATUS

The apparatus shall consist of end sealing devices of size and method appropriate to the pipe system under test. The

sealing devices shall be restrained to prevent their movement when pressure is applied. They shall not exert axial

force on the system, prior to application of the test pressure.

One end of the sealing device shall be connected to the source of hydrostatic pressure. A bleed valve shall be

• provided to enable all air to escape when hydrostatic pressure is applied.

F2. PROCEDURE

Apply a pressure of 70 kN/m
2

and maintain it for 60 s. Examine the assembly for failure.
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Appendix G

Test for impact resistance at 20°C

Gi, FORM OF TEST SPECIMEN

Each test specimen shall be a length of pipe having undamaged ends, cut square to the longitudinal axis. Specimens

shall be 200 ± 5 mm long. A straight line shall be drawn along the entire length of each specimen, randomly

positioned on the pipe’s circumference. Further lines to bring the total number to that given in table 9, shall be

drawn, parallel to the first line, and equally spaced around the circumference.

Table 9. Number of equally spaced lines to be

drawn on test specimens

Nominal size Number of lines

mm
200 12

250 12

315 16
355 16

400 24

450 24

500 24

500
560

• 24

24

630 24

‘G2. APPARATUS

AfaIling weight machine (a suitable form of which is shown in fig. 6) shall be used and shall consist essentiallyof the

following.

G2.l A main frame which can be rigidly fixed in a true vertical position.

G2.2 Guide rails carried from the inside of the main frame, on side bearings which can be adjusted to keep them

parallel and vertical.

G2.3 A weighted striker which can fall freely within the guide rails and which is equipped with a hardened

hemispherical striking surface 25 mm in diameter. The striking surface shall be free from flats and other

imperfections. The combined mass of striker and weight shall be capable of adjustment to meetthe requirements of

7.1.3.

G2.4 A specimen support comprising a 1 20°vee block, at least 200mm in length, so positioned below the guide

rails that the tip of the striker is not more than 2.5 mm from the axis of vee block.

20
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G2.5 A release mechanicm such that the striker can fall through a height of 2000±10 mm on to thetop surface of

the pipe specimen.

G2.6 Means for maintaining a constant height of fall, by vertical movement of either the vee block, the release

mechanism or the main frame, in order to accommodate different diameters of pipe.

G3. PROCEDURE •

Prior to testing, condition the specimens at 20±1°C for at least 30 min.Testing should be carried outwithin 1 mm of

removal from the conditioning.

Set the impact testing machineto give a height of drop of 2000±10mm. Determine theweightto be used according

to the pipe diameter (see table 6).

Place the first test specimen in the machinewith one of the marked lines uppermost.Allowtheweighted strikertofall

freely on to the test specimen. If the specimen does not fail, as defined by cracking right through its wall thickness,

rotate it untfl the next line becomes uppermost and in this position strike it again. Repeat this process so long as the

specimen does not fail and until each line has been struck once. Test further specimens in the same manner. When

any specimen fails simply remove it from the machine, record the number of blows and recommencethetestusing a

further specimen.

There is no set number of specimens or strikes laid down. It is simply required that a definite result be obtained.

Generally this will be achieved by testing four or five specimens but, on occasions, it will be necessary to proceed

.further.

G4. DETERMINATION OF RESULT

Reference to fig. 7 enables the number of strikes to be read off agianst the number of broken test pieces. If the true

impact rate falls within region C (TIR above 10%) the result is afailure. If the true impact ratefallswithin region A(TIR

below 10%) the result is a pass.

In theevent of the resultfalling in region B testing should be continued untila positive result is obtained. Alternatively

it will become clear that a result in region A is most unlikely and in this casethe pipes shall be deemed tofailthetest.
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Appendix H

Explanation of symbols used in tables and figures

A is the socket length of a ring seal socket, i.e. the dimension from back of ring seal zone to commencement

of socket root (see fig. 2).

At is the socket length of a solvent cementsocket, i.e. the dimension from socket mouth tocommencement

of socket root (see fig. 2).

B is the dimension from socket mouth to commencement of ring seal zone (see fig. 2).

C is the dimension from socket mouth to back of ring seal zone (see fig. 2).

C is the dimension from socket mouth to back of ring seal zone (see fig. 2).

de is the nominal outside diameterand nominal size and alsothe minimumpermitted valuefor mean outside

diameter (see table 2 and fig. 2).

di is the internal diameter at a distance A behind the back of the ring seal zone (see fig. 2).
2

d2 is the internal diameterat a distance Al behind the socket mouth of a solvent cementsocket (see fig. 2).
2

E is the spigot length of fitting (see fig. 1 and 4).

e is the wall thickness of pipe and body bf fitting. Minimum values are given in table 2.

is the wall thickness of parts ofa socket as indicated infig. 2. Minimumvalues are expressed in terms of e.

e3 is the wall thickness of parts of a socket as indicated in fig. 2 Minimumvalues are expressed in terms of e.

L is the effective length of pipe (see fig. 1).

R is the centre line radius of long bends (see fig. 3).
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Figure 6. Suitable type of impact testing machine

A is the test piece of pipe
C are the guide rails
D is the vee block

0A
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Batch TIR 10% Batch TIR 10%

Example of use of graph

If in 100 strikes there are 20 broken test pieces the TIR lies within region C and the batch TIR 10%, i.e. a failure is recorded. if in
100 strikes there are 12 borken testpieces theTlR lies within region B and no decision can be made about a pass orfailure untilfurther
strikes are made. In this case the number of strikes should be increased until a definite conclusion can be reached.

If in 100 strikes there are 5 broken test pieces the TIR lies within region A and the batch TIR 10%, i.e. a pass is recorded.

Figure 7. Chart for true impact rate (TIR) for test at 20°C

(Showing the number of strikes needed to obtain a 10% TIR with a 90% confidence limit)

U)
a,

U,

E

z

Region A i No decision f Region C

I Region B I
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TANDA-TANDA STANDARD SIRIM

Tanda-tanda Standard SIRIM seperti yang tertera di bawah adalah tanda-tanda pengesahan
dagangan berdaftar. Tanda-tanda ini hanya boleh digunakan oleh mereka yang dilesenkan
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Selangor Darul Ehsan

SIRIM STANDARD MARKS

The SIRIM standard marks shown above are registered certification trade marks. They may
be used only by those licensed under the certification marking scheme operated by SIRIM
and in conjunction with relevant Malaysian Standard number. The presence of these Marks
on or relation to a product is assurance that the goods have been produced under a system
of supervision, control and testing, operated during production, and including periodical
inspection of the producer’s works in accordance with the certification marking scheme of
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Director-General
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40911 Shah Alam
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INSTITUT STANDARD DAN PENYELIDIKAN PERINDUSTRIAN MALAYSIA

Institut Standard dan Penyelidikan Perindustrian Malaysia (SIRIM) telah ditubuhkan hasil dan cantuman Institut
Piawaian Malaysia (SIM) dengan Institut Negara bagi Penyelidikan Sains dan Perusahaan (NISIR) di bawah
Undang-Undang Malaysia Akta 157 pada l6hb. September 1975:Akta Institut Standard dan Penyelidikan
Perindustrian Malaysia (Perbadanan) 1975. Institut mi diletakhak dengan kuasa untuk memamju dan
menjalankan penyelidikan perindustrian dan untuk menyedia dan memajukan standard-standard bagi barangan-
barangan, proses-proses, amalan-amalan dan perkhidmatan-perkhidmatan; dan bagi mengadakan peruntukan

bagi perkara-perkara yang bersampingan atau berkaitan dengan maksud-maksud itu.

Satu daripada tugas-tugas Institut mi adalah menyediakan Standard-Standard Malaysia dalam bentuk
penentuan-penentuan bagi bahan-bahan, keluaran-keluaran, kaedah-kaedah ujian, kod-kod amalan yang
sempurna dan selamat, sistem penamaan dan lain-lain. Standard-Standard Malaysia disediakan oleh
jawatankuasa-jawatankuasa perwakilan yang menyelaras keupayaan pengilang dan kecekapan pengeluaran
dengan kehendak-kehendak yang munasabah dan pengguna. Ia menuju ke arah mencapai kesesuaian bagi
maksud, memudahkan pengeluaran dan pengedaran, kebolehsalingtukaran gantian dan pelbagai pilihan yang
mencukupi tanpa pembaziran.

Standard-Standard Malaysia disediakan hanya setelah penyiasatan yang lengkap menujukkan bahawa sesuatu
projek itu disahkan sebagai yang dikehendaki dan berpadanan dengan usaha yang terlibat. Hasil ml berasaskan
persetujuan sukarela dan memberi pertimbangan kepada kepentingan pengeluar dan pengguna. Standard-
Standard Malaysia adalah sukarela kecuali is dimestikan oleh badan-badan berkuasa melalui peraturan-
peraturan, undang-undang persekutuan dan tempatan atau cara-cara lain yang sepertinya.

Institut mi beroperasi semata-mata berasaskan tanpa keuntungan. Ia adalah satu badan yang menerima bantuan
kewangan dan Kerajaan, kumpulan wang dan bayaran keahlian, hasil dan jualan Standard-Standard dan
terbitan-terbitan lain, bayaran-bayaran ujian dan bayaran-bayaran lesen untuk mengguna Tanda Pengesahan
SIRIM dan kegiatan-kegiatan lain yang berhubung dengan Penstandardan, Penyelidikan Perindustrian dan
Khidmat Perunding.

STANDARDS AND INDUSTRIAL RESEARCH INSTITUTE OF MALAYSIA

The Standard and Industrial research Institute of Malaysia (SIRIM) is established with the merger of the
Standards Institution of Malaysia (SIM) and the National Institute for Scientific and Industrial Research (NISIR)

under the Laws of Malaysia Act 157 on ~ September 1975: Standards and Industrial Research Institute of
Malaysia ~(Incorporation)Act 1975. The Institute is vested with the power to provide for the promotion and
undertaking of industrial research and for the preparation and promotion of standards for commodities,
processes, practices and services; and to provide for matters incidental to or connected with those purposes.

One Of the functions of the Institute is to prepare Malaysian Standards in the form of specifications for materials
and products, methods of testing, codes of sound and safe practice, nomenclature, etc. Malaysian Standards are
prepared by representative committees which co-ordinate manufacturing capacity and production efficiency with
the user’s reasonable needs. They seek to achieve fitness for purpose, simplified production and distribution
replacement interchangeability, and adequate variety of choice withoutwasteful diversify.

Malaysian Standards are prepared only after a full enquiry has shown that the project is endorsed as a desirable
one and worth the effort involved. The work is based on voluntary agreement, and recognition of the community
of interest of producer and consumer. The use of Malaysian Standards is voluntary except in so far as they are
made mandatory by statutory authorities by means of regulations, federal and local by-laws or any other similar
ways.

The Institute operates entirely on a non-profits basis. It is a grant aided body receiving financial aid from the
Government, funds from membership subscriptions and proceeds from sales of Standards and other
publications, fees and licence fees for the use of SIRIM Certification Mark and other activities associated with
Standardization, Industrial Research and Consultancy Services.


