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FOREWORD

This Malaysian Standard was developed by the Working Group on Sanitary System under the
authority of the Building and Civil Engineering Industry Standards Committee.

MS 1402 consists of the following parts, under the general title Code of practice for sanitary
system in buildings:

Part 1: Design

Part 2: Installation

Part 3: Testing and commissioning

Part 4: Operation and maintenance

This Malaysian Standard is the first revision of MS 1402, Code of practice for sanitary system
in buildings. In the revision of this standard, effort has been taken to divide sections of the
former MS 1402 into four parts.

The major modifications are as follows:

a) the scope of work is from the discharge points of sanitary appliances to the last manhole
within the building premise;

b) the requirements for rainwater system have been taken out; and

c) the requirements of pans, cistern, vitreous china and non-vitreous china used in sanitary
appliances, vitreous china and stainless steel urinals,  copper and copper alloy material
and bathseats have been taken out.

This Malaysian Standard cancels and replaces MS 1402:1996, Code of practice for sanitary
system in buildings.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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CODE OF PRACTICE FOR SANITARY SYSTEM IN BUILDINGS -
PART 2: INSTALLATION

(FIRST REVISION)

1. Scope

This Malaysian Standard gives recommendations on basic workmanship and covers those
tasks, which are frequently carried out in relation to buildings, sanitary appliances installation.

For design aspects sanitary appliances installation reference should be made to BS 5572 and
AS 3500.2.

NOTE.  This standard includes supplementary elements in the form of commentaries to assist in its use and
understanding. Compliance with the commentaries is not necessary in order to be able to claim conformity with this
standard.

2. Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative references (including any amendments) applies.

MS 134, Specification for latex emulsion paint for exterior and interior use

BS 5572, Code of practice for sanitary pipework

BS 6087, Specification for flexible joints for grey or ductile cast iron drainpipes and fittings (BS
437) and for discharge and ventilating pipes and fittings (BS 416).

AS 3500.2, Plumbing and drainage – Part 2: Sanitary plumbing and drainage

3. Materials handling and preparation

3.1 Checking, handling and site storage of materials and components

3.1.1 Checking

Check delivery tickets and certificates against the specification; examine marks, labels, and
condition of materials and components. If necessary, refer to supplier immediately.

In particular, check that sanitary appliances are not chipped or otherwise damaged in any
way.

3.1.2 Handling and site storage

Prepare storage areas in advance of deliveries and store products as follows:

a) fittings and accessories: store under cover in a secure hut or compound as appropriate;



MS 1402: PART 2:2006

2

b) storage of plastic/uPVC pipe: not to be exposed to prolong direct sunlight as UV embrittle
the plastic/uPVC pipe;

c) cast iron pipes and fittings, and galvanised pipes and assemblies: store clear of the
ground on a level surface to a height convenient for handling and secure against
collapse. Ensure that pipes and coatings are not damaged in the stack. Stack fittings and
assemblies so that they are not soiled or damaged;

d) copper pipes and fittings: store clear of the ground on a platform, on bearers or in racking
in a secure hut or compound under cover; and

e) jointing materials: store securely under cover in containers as delivered until required.
Follow manufacturer’s site work instructions, particularly with regard to safety provisions.

3.1.2.1 Sanitary appliances and associated components

Handle very carefully to avoid causing damage in any way. Leave wrappings and protection in
place for as long as possible (see 4.1.4.4). Store under cover, protected from weather, dirt,
damage, distortion and pilfering, and so that there is a convenient sequence of removal from
the store to the work positions minimising the risk of damage through double handling.

3.1.3 Preparation of work, materials and components

Ensure that any builders’ work necessary is or will be sufficiently complete and will not delay
continuity of the drainage and installation work. Agree the sequencing of installation. Liaise
with any other site contractors.

Verify the positions of constructed work e.g. walls, floor levels and openings, against the
layouts of the sanitary installations. Check that there is adequate clearance around all holes
in the structure intended for pipes and fittings.

Inspect all materials and components immediately before use. Discard any that are faulty.

4. Installation

4.1 Pipework

4.1.1 General

4.1.1.1 Positioning pipes

Erect stacks plumb. Fix branch pipes with uniform and adequate gradients according to
design so that they will drain efficiently.

Ensure that there is a sufficient clearance between pipework and other services and parts of
the building fabric for maintenance, e.g. cleaning at access points and painting.

NOTE.  Where pipes, which need to be painted for maintenance purpose, are located in chases or internal angles of
the building structure, adequate clearance may be required for this purpose.

4.1.1.2 Cutting pipes

Cut pipe ends square. Remove any burrs and swarf and ensure pipe bores are clean before
jointing. Chamfer leading cut ends in the jointing is of the push fit type.
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4.1.1.3 Bending pipes

Plastic/uPVC or galvanised pipes may be bent in accordance to manufacturer
recommendation or the relevant Malaysian Standard of the particular pipe material.

4.1.1.4 Fabricating fittings

Do not fabricate plastic fittings on site but use only the recognised and proper fittings made
for the purpose.

4.1.1.5 Pipe fixings

Use only fixings that are compatible with the materials and system of pipe work. Do not
exceed the maximum spacing between fixings for sanitary pipes given in Table 1.

Fix pipes according to the relevant allowances for movement, providing either sliding supports
for location or rigid fixings for clamping pipe runs at intervals to the building fabric (see
4.1.1.6).

The method of supporting or spacing of pipes by mean of brazing or welding a short section
of any material to the surface of each pipe should not be permitted.

Table 1.  Maximum spacing of brackets, clips and hangers

Maximum spacing of supports
(m)Pipework material

Vertical pipes Graded pipes

Cast iron

PVC-U DN 40-50

PVC-U DN 65-150

PP

PE

3

2

2.5

2

2

3

1

1.2

1

1

NOTE.  For all pipe materials, maximum spacing should be in accordance with manufacturer’s
recommendations.

4.1.1.6 Movement allowance for plastic pipework

Allow for movement of plastics pipelines by providing expansion joints at specified intervals.
Do not position expansion joints at greater centres than those given in the manufacturer’s
sitework instructions.

In systems having joints sealed with rubber rings and in unsealed rainwater pipes, form
expansion joints by leaving a clearance between the spigot and the socket shoulder. In
systems sealed principally by solvent welded joints, include ring-seal joints where necessary
to form expansion joints.

Securely fix roof or balcony outlets before connecting the pipes. Arrange expansion joints in
the pipe to prevent the outlet being lifted or titled by thermal movement in the pipe or by
deflection of the roof covering where this is flexible.
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Rigidly clamp the socket of each expansion joint to the building fabric. Between expansion
joints use fixing which allow a sliding movement of the pipe.

NOTE.  It is generally convenient and practical to locate expansion joints in discharge stacks at the highest branch
connection in each storey height. In the top storey if the dry part of the stack is not offset and is free to expand
upwards, an expansion joint is not normally necessary. Branches are generally provided with an expansion joint at
their junction with the stack. Branches up to 1.0 m long from single WCs do not require expansion joints as the rubber
seal of the WC connector can accommodate the thermal movement in a short length of pipe.

Expansion of plastics is several times that of iron, if joints allowing movement are not included
or are ineffective, the expansion and contraction due to temperature changes of the pipe run
may break pipe joints, distort the pipe or disturb fixings and connections to sanitary
appliances.

Particular care may be required to allow for movement at flat-roof outlets. Expansion joints
have to provide for both expansion of the pipework and deflection of the roof. Where there is
an offset below the roof outlet it is essential to clamp the head of the stack otherwise the
offset will act as a lever to tilt the outlet.

4.1.1.7 Sleeving

Provide and fix sleeving and packing around pipes, which pass through walls, floors and roof
in accordance with the project specification.

NOTE.  The passage of building services through the building fabric inevitably adversely affects the potential
performance of the fabric, particularly resistance to the transmission of sound, fire, smoke and moisture. It is
important therefore that design and workmanship applied at these junctions are executed with care to minimise
potential deficiencies in performance. It is essential that where sleeves are provided, they pass through the whole
thickness of the wall, floor or roof fabrics and any sealing between pipes and fabric is effective and durable.

4.1.1.8 Access points

Unless otherwise specified, provide clear accessing openings positioned so that the pipework
can be cleared along the direction of the flow at the following points:

a) at connection to below ground drains;

b) at changes in direction of stack;

c) at changes in direction of horizontal runs;

d) at ends of branches receiving multiple appliances (the access end should be taken up to
above the spill-over level of the lowest appliance on that branch); and

e) at other joints required for testing.

4.1.2 Jointing

The joints between discharge pipes, vent pipes, fittings, fixtures and appliances should be
made as appropriate for the materials being joined, and each joint shall be rendered airtight.

Joints between similar and dissimilar materials should be made using one of the joint types
given in Table 2.

4.1.2.1 Materials

Do not use jointing materials in excess quantities and kept them clear of the pipe bore. Clean
the joint after making.
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4.1.2.2 Use of solvent cement for plastics

4.1.2.2.1  Take note of warning instructions on the containers of solvent cements and
cleaning fluids, e.g. do not inhale, keep away from naked flame and provide free ventilation.

4.1.2.2.2    Use only materials which are compatible with the material being jointed.

Table 2.  Permissible joints for pipes and fittings of similar and dissimilar materials

From – Material 1

To –
Material 2

Cast and
ductile

iron

Copper and
cooper alloy

Galvanised
steel

Poly-
propylene

UPVC
Vitrified

clay

Cast and
ductile iron

BG

RR

ER

BG

RR
a

SB/ER

BG

RR
a

ER

BG

RR

BG

RR

SC/ER

RR/BG

RR/ER

RR

CM

BC

Poly-
propylene

BG

RR

SB/TH

RR

TH RR

TH

RR

SC/TH

RR

CM

uPVC BG

RR

ER/SC

SB/TH/SC

SB/ER/SC

RR

TH/SC

ER/SC

RR

TH/SC

SC

RR

BC

RR/SC

BC

Vitrified

clay

BG/RR

ER/RR

RR

CM

BC

SB/RR

BG/RR

ER/RR

CM

CM

RR

ER/RR

RR

CM

SC/RR

BC

RR

CM

BC

Key

BG bolted gland SB silver brazed
RR rubber ring SC solvent cement
ER epoxy resin TH threaded
CM cement mortar BC band clamped sleeve

NOTE.  Where more than one joint type is shown separated by one or more slashes, the joint between the two
different materials requires an adaptor. The order of the joints is always shown from (Material 1) to (Material 2)
as indicated in the table headings.
a
 Applies to vent connections only

4.1.2.2.3   Do not use solvent cement later than the expiry date shown on the container.

4.1.2.3 Elastometric ring seals

Use only the ring seals supplied for the pipe system and the lubricant recommended for the
purpose.

NOTE.  Ring seals from different manufacturers are generally not interchangeable. Use of incorrect lubricants can
cause deterioration of the seal.
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4.1.2.4 Assembling pipes

4.1.2.4.1 Immediately before assembly, clean jointing surfaces as appropriate to the
material and type of joint being made.

4.1.2.4.2     Unless otherwise specified, ensure that pipe ends are pushed fully home before
tightening or sealing joints.

4.1.2.4.3    For plastic pipes with push fit ring or seals of similar type, withdraw the pipe
approximately 10 mm after pushing home assembly.

4.1.2.5 Cast iron pipes

Join cast iron pipes with the type of joints specified and in accordance with manufacturer’s
sitework instructions where proprietary joints are used.

NOTE.  One of three types of joints might be specified:

a) a proprietary gasketted joint complying with BS 6087;

b) a lead caulked joint; or

c) a proprietary cold chaulking compound joint.

4.1.2.6 Galvanised steel pipes

Join as specified. Do not weld tubes, which are already galvanised.

NOTE.  Galvanised steel pipes might be joined on site either with a proprietary cold jointing compound or with bolted
flanges and gaskets.

4.1.2.7 Plastic pipes

Join plastic pipes as specified and in accordance with manufacturer’s site work instructions.
Use methods of jointing appropriate to the material of the pipe, as follows:

a) pipes of the following materials are jointable with solvent cement, compression fittings
and with ring seals (or similar push fit friction seals):

ABS (acrylonitrile butadience styrene);

MuPVC (modified unplasticised polyvinyl chloride); and

uPVC (unplasticised polyvinyl chloride).

b) pipes of the following materials are jointable with compression fittings, fusion welding and
ring seals (or similar push fit friction seals):

PE (polyethylene); and

PP (polypropylene).

4.1.2.8 Pipes of other materials

When jointing pipes of materials, other than those given in 4.1.2.7 a) and b), use only jointing
materials, fittings and techniques which will make effective and durable connections.

NOTE.  The method of jointing depends on the materials and sizes of the pipes, and on whether spigot or socket
ends are to be connected.
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BS 5572 gives information for general guidance on joints between small size branch pipes to vertical stacks and on
joints between pipes of the same size.

4.1.2.9 Support and fixings of pipeworks

Brackets, clips and hangers should be installed at the spacing given in Table 1 and shall be:

a) formed of a suitable material;

b) securely attached to the structure and not to any other service;

c) designed to withstand the applied loads;

d) protected against corrosion where exposed to a corrosive environment;

e) made from compatible materials;

f) clamped securely to prevent movement, unless designed to allow for thermal movement;

g) restrained to restrict lateral movement; and

h) designed so that pipes and fittings are supported with minimal load being taken by the
joints.

4.1.3 Sanitary appliances

4.1.3.1 Pipes to sanitary appliances

Install discharge pipes and water supply pipes before fixing the appliances. Make any union
or detachable type joints between appliances, traps and pipes.

4.1.3.2 Fixing sanitary appliances

Securely fix all sanitary appliances, following the manufacturer’s site work instructions and the
following:

a) Where they are subjected to frequent wet conditions use copper alloy or stainless steel
fixings and fastenings, unless the appliance manufacturer has supplied fixings and
fastenings or has provided instructions about which fixings and fastenings are
satisfactory.

b) Do not embed any sanitary appliances in the wall surface finish except where specified.

c) Do not use supply or discharge pipework to support or fix sanitary appliances.

d) Where the sanitary appliances are seated with its weight carried directly on the floor,
ensure that the seating is level and even; if necessary on hard floors, where it is intended
that an appliance makes continuous contact with the floor, use mortar (cement:sand 1:6)
no thicker than 20 mm as laid on hard setting mastic to point around and under the
appliance.

e) Ensure that sanitary appliances are fixed at the required position and height and are fixed
plumb and level so that surfaces designed with falls will drain as intended.
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4.1.3.3 Sealants

Seal between all sanitary appliances except, normally, cisterns and the building structure as
follows:

a) Ensure that the correct specified type of sealant is used.

b) Ensure that the finishes to backgrounds are complete and the surfaces to receive the
sealant are clean and dry.

c) Remove the minimum necessary of any protective covering to give access for the
application of the sealant.

d) Apply sealant in accordance with the manufacturer’s site work instructions and leave a
neat smooth surface and watertight joint.

4.1.4 Protection

4.1.4.1 Fire precautions

When using heat-producing apparatus, e.g. blowtorches, ensure that adjacent building fabric
is protected from scorch damage and risk of fire. Take particular care when working in roof
spaces and other confined areas. Do not leave heat-producing apparatus unattended or
directed on to flammable materials.

4.1.4.2 Painting

If painting of any sort is used, ensure that it is compatible with the main paint specification.
Provide all ferrous metal components with protection against corrosion and; if not supplied
with an adequate protective coating, paint with a suitable material (see MS 134).

NOTE.  Some plastics materials without inherent protection against ultraviolet (UV) radiation require painting if used
externally.

4.1.4.3 Pipework

Do not damage pipework either before or after fixing. Cover all exposed pipe ends, branches
and access points with a purpose-made fitting or with a protective cover or cap to guard
against entry of tools or building materials.

4.1.4.4 Sanitary appliances

4.1.4.4.1 Keep protective coverings in place as long as practically possible up to hand-
over.

4.1.4.4.2  Replace any sanitary appliances which are chipped, cracked, scratched, distorted
or otherwise damage.

4.1.4.4.3  Do not stand in or on any sanitary appliances.

4.1.4.4.4  Do not use sanitary appliances.
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5. Inspection and testing

5.1 Pipework

Inspect completed sections during the coarse of installation and correct any defects. When
warranted by the size of the installation or when any section will be rendered inaccessible at a
later stage, test completed work in sections.

Carry out final testing, making good and recording results in accordance with the project
specification and any statutory requirements, including the period of notice for inspection.

NOTE.  Testing the soundness of above ground drainage lines is normally carried out by using air pressure.

Detection of the location of leaks can be carried out by smoke but care is needed not to
damage the pipework by heat or products of combustion; the pipework manufacturer’s advice
should be sought. Leakage can also be revealed by the use of a soap solution applied to
suspect areas.

Water testing is not normally justified but may be applied at the lowest level of the pipework
up to the spill-over level of the lowest sanitary appliance provided the static head does not
exceed 6 m.

5.2 Sanitary appliances

Examine sanitary appliances for damage and satisfactory operation of appliances and fittings
prior to inspection for handover. Remedy any faults observed.

5.3 Installation performance

Check generally that all sanitary appliances drain speedily, quietly and completely through the
installation.

Test as required to ensure a minimum water seal of 25 mm will be retained in every trap
during peak working conditions.

5.4 Cleaning for installation

Ensure that any operation, cleaning and/or maintenance instructions provided for the user are
intact and where applicable, attached to the installation.
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