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Foreword 

This Malaysian Standard was developed by the Working Group on PVC Pipes and Fittings 
under the authority of the Industry Standards Committee on Plastics and Plastics Products. 

MS 628 consists of the following parts, under the general title Plastics piping systems for water
supply and for buried and above - ground drainage and sewerage under pressure - 
Unplasticized poly (vinyl chloride) (PVC-U): 

Part 1: General

Part 2: Pipes

Part 3: Fittings

Part 4: Solvent cement

Part 5: Fitness for purpose of the system 

Part 6: Guide for installation

Part 7: Guidance for conformity assessment

The MS 628 series have been renumbered as above for consistency. 

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations. 
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SPECIFICATION FOR UNPLASTICISED PVC (uPVC) PIPES FOR
WATER SUPPLY:

PART 3 : GUIDE FOR INSTALLATION

1. Scope

This Malaysian Standard set out recommended method of handling and installing
unplasticised PVC pipes forwater supply.

2. Referenced documents

The following referenced documents contain provisions, which, through reference in this text,
constitute provisions of this Malaysian Standard. For dated references, where there are
subsequent amendments to, or revisions of, any of these publications the Malaysian Standard
should be amended or revised accordingly. For undated references, the latest edition of
publication referred to apply.

MS 628: Part 1:1999 Specification for unplasticised PVC (uPVC) pipes forwater supply:
Part 1: Pipes (First Revision).

MS 628: Part 2: Specification for unplasticised PVC (uPVC) pipes forwater supply:
Section 2.1: 1999 Part 2: Joints and fittings for use with unpiasticised PVC pipes.

Section 2.1: uPVC joints and fittings

MS 6721) Specification for rubber seals in water supply, drainage and sewerage
pipelines. (First Revision)

3. Transporting, unloading and handling of uPVC pipe

3.1 General

Pipes made from uPVC are strong though lightweight, being about one-fifth the weight of
equivalent steel or cast iron pipes. As a result pipes made of this material are very easily
handled and there is a tendency for them to be thrown about much more than their metal
counter parts. This should be avoided and care should be taken in transporting, handling and
storage to prevent damage to the pipes and for the safety of the workers.

3.2 Transporting

3.2.1 Vehicles with a flat bed should be used for the transport of pipe. The bed should be
free from nails or other projection. The pipe should be supported uniformly along its length.
The vehicles should have adequate side support at approximately 2 m spacing and the pipe
should be effectively secured during transit. All up rights should be flat and free from sharp
edges.

1) To be published (Revision of MS 672:1980)

1
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3.2.2 When loading socket and spigot pipes, these should be stacked in alternate layers so
that the sockets do not carry any load. Pipes should be loaded on a vehicle in such a way that
the overhang is not more that I m.

3.2.3 When receiving the load at the job - site the following procedure will help prevent any
problems later on:

a) Check the load to make sure the packing is not broken and the load has not moved.
(If there are any such problems, it will be necessary to inspect each pipe for damage
such as deep scratched or scoring).

b) Check all quantities against the delivery note and the order: do not forget smaller
items such as rings, lubricants etc.

c) Any damaged or missing items should be noted on the delivery note and
countersigned by the driver. The supplier should be informed immediately.

3.3 Unloading and handling

3.31 Bulk deliveries of pipe should be in bundles, securely packed in wooden crates. If
possible, unload and store the pipe in these bundles. Unloading bundled pipe means using
some form of lifting equipment, such as a front end loader, forklift, or backhoe.

3.3.2 Webbed or synthetic slings should be used. A flexible steel wire or chain sling may be
used if it is suitably rubber sleeved or padded to protect the pipe from damage. Slings should
be placed under and around the bundle. Do not use the bundle frames or straps.

3.3.3 Do not walk or climb on pipes, especially in wet conditions the surface can be
slippery. Work boots may damage the pipe surface.

3.3.4 Small diameter single pipes are light enough to be unloaded one at a time by hand. A
good technique with heavier pipe is to roll the pipe gently down two wooden runners,
controlling the pipe by rope.

3.3.5 When carrying a number of pipes together on the job, it is important to make sure they
are held securely enough so rubbing together or rolling around does not damage them.

~3.3.6 The maximum overhang of pipe being carried should not be more than one metre, to
prevent bowing.

3.3.7 For maximum safety, carry the pipes close to the ground. Pipes should not be
scratched or scored when unloading or handling. Any sections of a pressure pipe with
scratches or scores deeper than 1 mm should be cut out and not used in the pipeline.

Bulk deliveries of pipe will be in bundles, securely packed in wooden crates. If possible,
unload and store the pipe in these bundles (see Figure 1). Unloading bundled pipe means
using some form of fitting equipment, such as front end loader, forklift, or backhoe.

2
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3.4 Stacking

Correct stacking and storing of uPVC pipe will make sure there is no damage to the pipe and
will help lead to efficient work practices. Pipe should be stacked on sites that are flat, with no
rocks, stumps etc., which could damage the pipe.

3.4.1 Stacking height and distance between stack will vary depending on site condition. In
general, stacking heights should be kept to a minimum and enough space allowed for
transport equipment to manoeuvre without causing accidental damage. It is good idea to store
different sizes and classes of pipe separately, to avoid confusion later on.

3.4.2 Stacking individual pipes. Pipe should be stacked to make sure the pipe is not
distorted out of shape. Badly stored pipe can become slightly ‘banana shaped’. While this
does not make the pipes any weaker, it can make them harder to join. (See Figure 2)

3.4.3 Stacking Bundles. Timber crates containing pipes may be in stacks up to 2 m high
and should be stacked timber to timber. Preferably the load should be taken by the crate, not
the pipe. (See Figure 3)

3.4.4 When loading and stacking pipes one at a time, the stacking procedure should be as
follows:

a) The bottom layer of pipe should be laid on timber bearer about 75 mm wide, spaced
not more then 1.5 m apart. This is to make sure that the weight of the stack is not
taken by the sockets of the pipes in the bottom layer.

b) Stack the bottom layer with all the sockets at one end. It should be well chocked to
prevent the pipes moving. The stack should not be more than 3 m wide. The next
layer should be stacked with all the sockets at the opposite end to the layer below and
protruding from the stack.

c) If the stacked is more than two layers high, vertical side supports should be used.
These should not be more than 3 m apart.

d) Continue stacking this way, up to a maximum height of 1.5 m. This method makes
sure each pipe is evenly supported along its length, so bowing of the pipe will not be a
problem.

Figure 1. Recommended handling of pipe in bundles
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3.4.5 Another method is to stack the pipe in the shape of a pyramid. Make sure the bottom
pipe is securely chocked. When using pyramid stacking, the maximum height should not be
more than I m. (See Figure 4)

Figure 2. Recommended stacking individual pipes method

Figure 3. Recommended stacking bundles method

4
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Figure 4. Recommended pyramid stacking method

3.5.1 Petroleum products,
stored separately.

solvents, greases etc. can damage plastics pipe and should be

3.5.2 Avoid storing pipe in direct sunlight and high temperatures. If pipe is to be stored in
direct sunlight for more than 6 months they should be shaded or covered. (See Figure 5)

3.5.3 Pressure pipe showing a manufacturing date older than 2 years or stored in direct
sunlight for more than 6 months should only be used in non pressure situation. The principle
of “first in, first out” should be followed.

Figure 5. Protection of pipes
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4. Jointing and fittings

4.1 General

4.1.1 uPVC pipe, which complies with MS 628: Part I, is made by continuous extrusion but
is normally supplied in standard lengths.

4.1.2 Joints and fittings for use with uPVC pipes are specified in MS 628: Part 2: Section
2.1. Such joints and fittings are designed to be at least equal in service performance to the
pipes themselves; they are accordingly capable of withstanding the prescribed test pressure
applicable to the class of pipes concerned.

4.1.3 Joints and fittings complying with MS 628: Part 2: Section 2.1 conforms also to the
normal toxicity requirements of MS 628: Part I and are accordingly, suitable for use with
potable water.

4.1.4 Joints may be divided into three categories as follows:-

a) Solvent weld joints, in which solvent cement is applied to both the pipe end (spigot)
and to the socket.

b) Rubber ring joints in which an elastomeric sealing component is automatically
compressed to form an effective seal when the spigot ends is inserted into the socket.

c) Mechanical joint in which the compression of sealing rings is completed by some
external tightening device.

4.1.5 Rubber ring joint depends upon the compression of an elastomeric sealing component
to effect a water tight pressure seal, offer little resistance to end thrust forces such as may be
set up at bends, junctions, valves, etc., and therefore the pipeline has to be suitably anchored
when these joints are used. However, proper consideration should be given to the anchorage
of all pipelines.

4.1.6 Where there is a need to dismantle pipelines from time to time mechanical joint which
the compression of a sealing ring is completed by some external tightening device are to be
preferred.

4.1.7 Sliding couplers having no central stop or register, are made especially for repair work
so that they may be slipped back over spigot ends and then returned to the required jointing
position.

These repair couplers may also be used to provide ‘door’ pipes which can be removed and
replaced at will where, for example, it is desired to provide for the inspection of the internal
condition of the pipeline.

4.1.8 Whilst uPVC fittings complying with MS 628: Part 2: Section 2.1 have similar corrosion
resistance properties to those of the pipes themselves, it may be necessary in certain
applications to be satisfied that any special corrosion resistance requirement will also be met
by the elastomeric sealing rings and components other than uPVC. In such cases the advice
of the manufacturers should be sought: as special sealing rings suitable for the application
concerned may be available.

6
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4.1.9 The requirements of bylaws and statutory regulations should always be ascertained
before a final decision is made as to the pressure rating of pipe and type ofjoint to be used.

4.2 Rubber ring joints

4.2.1 The rubber ring joint in which the elastomeric sealing component it automatically
compressed to form a seal when the spigot is inserted into socket, provides a rapid method of
jointing pipes. The elastomeric sealing ring is housed in the socket: the cross section both of
the sealing component and of the socket varies according to the manufacturer (see Figure 6).

The sealing rings used should be those supplies by the specific manufacturer for the particular
joint. The elastomeric sealing component should be factory fitted and position in the ring
housing.

4.2.2 Manufacturers normally offer sealing rings made of natural rubber or of a mixture of
natural and synthetic rubber or synthetic rubber complying with the requirements of MS 672.

4.2.3 The rubber ring joint is not designed to resist end thrust. Where these joint are used in
above ground installations. Particular care should be taken to ensure that pipeline is properly
anchored.

Where pipelines are installed below ground, the end thrust forces should be taken care of by
the precision of anchor blocks in accordance with normal practice for pressure pipelines. It is
desirable to insulate the uPVC pipe from direct contact with the anchor block by means of a
suitable flexible membrane.

4.2.4 Jointing. The satisfactory completion of a pushfit insertion joint depends upon
provision of a chamfer on the pipe and the proper lubrication of the spigot end before insertion
into the socket.

Where the lubricant is not supplied by the pipe manufacturer, it should be one that has no
deleterious effect upon the elastomeric sealing ring and where the pipeline is required to carry
potable water, it should also be non-toxic and not impart any taste to water.

As soon as the pipe end has been lubricated it should be inserted, after proper alignment, into
the adjoining socket so as to avoid any opportunity to pick up dirt deleterious material.

The spigot end should be inserted fully into the socket or as the locating mark put on the
spigot by the manufacturer. The entry of the pipe through the socket sealing component will
then ensure a pressure tight seal.

7
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Figure 6. Examples of rubber ring profile placement
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5. Jointing procedure

5.1 Placement of rubber ring

5.11 Rubber ring should be factory fitted placed in the ring housing of the pipe by the
manufacturers in the correct way as to specification. The rubber ring should have retaining
capabilities to hold itself firmly in the housing without causing displacement during handling,
storage and installation of the pipe.

The rubber ring should be:

a) the type which employ compression sealing system; or

b) the type which employs a combination of lip and compression sealing system.

5.2 Rubber ring jointing

5.2.1 Rubber ring is commonly used with uPVC pressure pipeline. Rubber rings supplied by
the manufacturers are suited to their own uPVC pipe. Do not use rubber ring from one
manufacturer on another manufacturers pipe. The correct rubber ring for each type of pipe
should always be used.

5.2.2 Rubber ring should not be interchanged between different brands of pipe.

5.2.3 Before jointing pipes cut in the field, make sure cut ends of pipe are chamfered as
recommended by the manufacturer and rough edge and burr have been removed. A witness
mark should be put on the cut end of the pipe. Use a pencil or a felt marker. Do not scratch
the pipe.

5.2.4 Jointing procedure

The rubber ring jointing procedure should be as follows:

a) The rubber ring should be factory fitted and position in the ring housing as to the

manufacturer specification.

b) The socket of the previously laid should be wiped clean as well as the spigot of the

next pipe to be laid (see Figure 7).

c) Lubricate the spigot (especially the chamfer) of the mating pipe as far as the witness
mark supplied with the pipe. Do not lubricate the ring or the ring groove (see Figure
8).

d) With the pipes in a straight line, place the spigot into the socket and push home until
the witness mark remains just visible. In this position clearance is automatically
allowed for expansion and contraction, so do not push the pipe pass the witness mark
(see Figures 9 and 10).

e) Deflections at the joint should be carried out after the joint is made. Always joint the

pipes in a straight line.

9
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Figure 8. Lubrication of spigot

Figure 9. Recommended pipe insertion method

Figure 7. Cleaning of socket

-s
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NOTE. Point to watch:

If a lot of force is needed to make the joint, it may mean that the rubber ring has shifted. To check this without pulling

the joint apart, a feeler gauge can be inserted between the socket and the pipe to check for even placement of the
ring.

Pipe spigots should not be pushed to the bottom of the socket. They should go no further than the witness mark.
This allows for expansion of the pipe.

If a pipe is pushed into the socket further than the witness mark, it should be withdrawn immediately. If the lubricant

is allowed to dry, it will be much harder to pull the spigot back.

5.3 Cutting and chamfering

5.3.1 uPVC pipe is easy to cut and chamfer. Basic hand tool is all that required. Special
cutting tools are available which can cut, de-burr and chamfer the pipe in one operation. All cut
should be straight and square, so the joint can be made properly.

5.3.2 After cutting a pipe,

a) Remove the rough edges inside and outside with rasp or file.

b) Smooth a chamfer at 15 ° to the outer edge on rubber ring jointed pipe. The chamfer
is necessary for successful rubber ring jointing. The chamfer should not have any
sharp edges as these may damage the rubber ring.

c) Pencil in a witness mark on the spigot end to make sure the pipe goes far enough into
the socket and to act as a guide for putting on the lubricant.

Follow the manufacturer’s recommendations or copy the dimensions from an uncut pipe.

Figure 10. Witness mark

11
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6. Installation of pressure pipes below ground

6.1 Trenching and bedding

6.1.1 Trenching and bedding (pipe support) of uPVC pipe the basis of the in ground
strength of the pipe. uPVC pipe, being flexible, relies on the support of the embedment. The
embedment should be firmly compacted.

6.1.2 Details of trenching and embedment will vary depending on the soil condition.

Ground conditions will effect the trenching requirements and may require different installation
specifications.

6.2 Trenching

6.2.1 The trench should be as narrow as practical, but should still leave enough space to
allow compaction of the fill at the sides of the pipe. A narrow trench also means faster
excavation and less effort needed for backfilling. (See Figure 11)

The trench should be 200 mm wider than the outside diameterof the pipe.

6.2.2 Laying the pipe in a wide trench actually increases the load on the pipe.

Table 1. Recommended trench width

Nominal Pipe

Diameter (mm)

Trench Width (mm)

Minimum Maximum

80 -100
150-200
225-400

300
450
600

700
800
900

6.2.3 The trench should be excavated deep enough to allow for the bedding/underlay, the
pipe diameter and the minimum recommended pipe cover. The minimum pipe covers given in
the Table 2. They are usually considered to be enough to prevent damage to the pipe. The
cover required will vary with the type of service.

6.2.4 When removing the shoring, take care not to disturb the embedment or the line of
pipe. If voids are left after the shoring has been removed, they should be carefully filled and
compacted.

6.3 Pipe embedment material

6.3.1 The embedment material for uPVC pressure pipe should be free from sharp edges
that could scratch the surface of the pipe. Sand orgranular materials is recommended.

6.3.2 Scratches in the surface of pressure pipe may cause weakness in that area of the
pipe in the long term.

12
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Fine sands and heavy clays are difficult to compact should not be used unless specialised
compaction methods and equipment is available.

Table 2. Recommended minimum cover over pipe

Loading Cover (mm)

No Vehicle loading 300

Vehicle loading
Not a roadway
sealed roadway
Under undersealed roadway

450
600
750

Construction equipment loading 750

Embankment conditions 750

~‘~‘l~~iIL)1’ ____________
•~•c•• ~‘~:.•

.~

Backfill

1~
— Overlay

~
Underlay!
bedding

koomm.
1

typ.min. typ.mifl.

Figure 11. Typical cross-section of trenching pipe installation
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6.4 Pipe embedment

6.4.1 The bottom of the trench should be firm and smooth to provide a good foundation for
construction of the pipeline. In very wet conditions it may be necessary to de-water the trench.
In wet ground it may be necessary to provide a foundation of imported crushed rock or other
material.

The “pipe embedment” is made up of three zones:

a) The pipe bedding or underlay.
The material directly under the pipe, usually 75 mm to 150 mm of granular material.
Where the existing material in the bottom of trench satisfies the water authority,
imported material may not be required. Check with the project engineer or supervisor.

b) The side support.
The material from the underlay to the top of the pipe. This material provides support
for the pipe and helps it carry more load.

c) The pipe overlay.
The material which extends from the top of the pipe to a minimum of 150 mm above
the top of the pipe. This material protects the pipe from damage, and evenly
distributes surface loads.

6.5 Pipe bedding/underlay preparation

6.5.1 The underlay beneath the pipe should give it firm and even support.

The engineer may permit the pipe to be laid directly in the trench, as long as continuous
support along the barrel can be provided, and the trench bottom is free of hard objects which
could damage the pipe such as stones, sharp projecting rocks or tree roots.

6.5.2 Where underlay is needed the drawing will specify a depth (usually 75 mm to 150
mm) of granular material. It should be spread evenly along the trench to the correct level and
well compacted.

6.5.3 Dig a groove under each socket to make sure the complete length of the pipe barrel is
evenly supported. This also helps keep the embedment material out of the socket while
jointing. After jointing, refill the groove with embedment material and compact.

6.5.4 Should large pipe line be installed, backfilling may be done before testing but all joints
should be exposed until testing is completed.

14
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7. Laying of uPVC pipe

7.1 Laying

7.1.1 uPVC pipe is fast and efficient to lay because it is light and easy to handle. However it
should be layered with reasonable care and not treated roughly.

7.12 Before laying the pipe, each pipe and fitting should be checked to make sure that,

a) There are no cuts or scratches. Pressure pipe with cuts and layer deeper than I mm
should not be used in pressure applications.

b) The inside of the pipe is free from foreign matter.

c) The diameterand pressure rating match with what is required.

7.1.3 Pressure pipe should be laid with the socket facing the direction the work is going.
The spigot should be inserted into the socket, rather than pushing the socket over the spigot.

7.1.4 Handling the pipes

Smaller sizes of pipe may be carried and lowered by hand using rope if necessary. Larger
sizes, will need lightweight lifting equipment. Attaching a webbing sling to a backhoe bucket is
often used to lift larger sized pipe.

a) Never drop the pipe into the trench. It should always be lowered.

b) Do not stand under a pipe being lowered into a trench.

c) Do not use anything with sharp metallic surface to lift the pipe.

For example, lifting scissors should be rubber coated to protect the pipe.

7.1.5 Block off the open end of a pipeline, to stop mud, small animal etc. from getting into
the pipeline. This should always be done at the end off the day and whenever the pipeline is to
be left unattended for any length of time.

7.1.6 Expansion and contraction

uPVC pipe will expand or contract if it is installed during very hot weather. Pipe jointing should
be made when the temperature of the pipe has stabilised at a temperature close to that of the
backfilled trench.

7.1.7 uPVC pipe can bend out of shape if it is left in direct sunlight. When one side of the
pipe is hotter than the other may develop a slightly bent shape. While this will not affect the
strength of the pipe, it may make jointing difficult. uPVC pipe should be stored in the shade
where possible.
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7.1.8 uPVC pipe will shorten after laying in hot weather. To make sure this does not cause
the joint to pull apart, take the following precautions; for rubber ring pipeline, each length
should be backfilled at least partially while laying. Rubber ring allows some movement of the
pipeline after laying.

7.1.9 Installing pipes on a curved alignment

Pipe deflection. Some uPVC pipe manufacturers provide rubber ring deflection joints in some

sizes and classes of uPVC pipe which allow few degrees of deflection.

8. Testing and pressure test

8.1 Hydrostatic test pressure

8.1.1 Hydrostatic proof testing of installation should be carried out at ambient temperature.

8.1.2 The test pressure should not exceed 1.5 times the maximum rated working pressure
of the lowest rated component.

The test pressure should be applied for at least 1 h but in any case it should not be applied for

more than 24 h.

8.2 Hydrostatic testing

8.2.1 After the completion of an installation, all pipework and fitting should be inspected and
tested to ensure the safety and efficiency of the system. For large scale networks, the test
should be done in sections, which should not exceed 300 m long in built up urban area and in
or adjacent to road, or not exceeding 600 m long in open ground.

8.2.2 System with solvent cement joint should not be pressure tested until a period of at
lease 24 h has elapsed from the time of making the last joint.

8.23 Before testing, anchors should be allowed sufficient time to develop their strength e.g.
concrete to set properly.

8.2.4 Partial backfilling, leaving the joint exposed for inspection is normally sufficient to
restrain the pipeline. Temporary end caps require strutting.

8.2.5 All intermediate control valves should be positioned ‘OPEN’ for the duration of the
test. Where a system is being tested in section, the ends should be temporarily closed using
suitable fitting.

8.2.6 Pressure gauge should be read with reference to the levels at which they are
positioned. Any air vent at high points should be open during the filling of the system.

The installation should be slowly filled with water from the lowest point, avoiding surge
pressures and displacing all air from the pipeline.
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8.2.7 The installation when fully charged with water should be allowed to stand for 24 h. The
air vents should be closed, and an initial inspection made to ensure all joints are tight.

Pressure should be applied slowly in increments of I bar with a pause of one minute between
each increment, preferably by manually operated pump, until the required test level is obtain.

Should any appreciable drop in pressure be noted during any of these pause, the test should
be stopped until the cause of the pressure drop has been rectified. An engine driven pump
may used until 90 % of the test pressure has been attained and there after only a hand
operated pump should be used.

8.2.8 With the system isolated from the test pump for a period of I h, the test should be
deemed satisfactory if the quantity of water required to restore the required test pressure does
not exceed the amount calculated by the formUla:

- 3 litres per kilometre of pipe, per 25 mm of nominal bore,
- per 3 bar of pressure, per 24 h.

8.2.9 A further inspection should be made of the entire system at normal working pressure,
when valves may be checked for ease of operation and correct functioning.

Any defect revealed by proof testing should be rectified and further testing carried out until a
satisfactory result is obtain.

9. Inspection

9.1 Routine test

The contractor, should supply and maintain in proper condition all necessary dimensional
gauges, prepare the necessary test pieces and supply labour and appliances for such routine
tests as specified herein and these should be carried out at his premises.

9.2 Type test

9.2.1 The contractor should either provide the necessary facilities and qualified personnel to

carry out these tests at the factory or retain the services of an independent testing authority.

9.2.2 The contractor should maintain all measuring instruments and test equipment in

calibrated condition.
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10. Repairing fractured uPVC pipe

10.1 Stepped couplings

Stepped Couplings join plain ended pipes of differing outside diameters, and different pipe
materials example: to connect uPVC to cast iron, ductile iron orAC pipes (see Figure 12).

10.2 Straight couplings (for repairs)

The straight coupling joins plain ended pipe of the same outside diameter. It is used for

repairing any fractured uPVC pipe (see Figure 13).

Figure 13. Straight coupling

Figure 12. Stepped coupling
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10.3 Repairing fracture

10.3.1 Cut out the damaged section of the pipe, about 75 mm beyond either end of the

fracture.
10.3.2 Check and clean pipe end of each pipe ends and joint components.

10.3.3 Place one flange over the end of each to be connected.

10.3.4 Place a rubber ring on each pipe end at a distance from the end equal approximately
~ mm less than 1/a the width of centre collars. Roll the rings forward and backward to obtain

uniform tension and ensure resting square at pipe ends.

10.3.5 Roll one rubber ring away from pipe end and place the centre collar over the end of
this pipe.

10.3.6 Bring the other pipe to be connected together and align them to each leaving
approximately 10 mm clearance for expansion.

10.3.7 Slide the centre collar against the rubber ring, which has remained in its original
position, then roll the other ring from the first pipe up to the collar.

10.3.8 Bring the flanges against the rubber rings, insert bolts and tighten them evenly and
progressively.

Figure 14. Recommended method of repairing fractured uPVC pipe
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