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Foreword

This Malaysian Standard was developed by the Technical Committee on Planning and Design
of Urban Stormwater Management Facilities under the authority of the Industry Standards
Committee on Building, Construction and Civil Engineering. Development of this standard
was carried out by Department of Irrigation and Drainage Malaysia which is the Standards-
Writing Organisation (SWO) appointed by SIRIM Berhad to develop standards for urban
stormwater management.

This Malaysian Standard on Urban stormwater management is part of a series of standards
developed for stormwater management design practices in Malaysia. The series from Parts 1
to 20 cover the majority of stormwater facilities, from quantity design to erosion and sediment
control. However, Parts 1 to 3 of these standards set the general criteria, common to all
facilities, needed to design for either stormwater quantity or quality control. Parts 4 to 20 set
the specific criteria for the design of the individual facility or Best Management Practices
(BMP).

These standards are derived mainly from the Urban Stormwater Management Manual for
Malaysia, 2nd Edition (MSMA 2nd Edition), which already contains extensive explanatory
material as well as detailed technical guides, including work examples. As such, these
standards do not replicate the design manual. Rather, they summarise the pertinent aspects
of the manual which the user shall comply with as minimum requirements in designing
stormwater facilities.

It is hoped that with these standards, stormwater management in the country can be properly
implemented and regulated in minimising the present haphazard flash floods as well as
deterioration in water quality resulting from developing and developed catchment areas.

A Malaysian Standard does not purport to include all the necessary provisions of a contract.
Users of Malaysian Standards are responsible for their correct application.

MS 2526 consists of the following parts, under the general title Urban stormwater
management:

Part 1: Design acceptance criteria
Part 2: Quantity design fundamentals
Part 3: Quality design fundamentals
Part 4: Roof and property drainage
Part 5: On-site detention

Part 6: Rainwater harvesting

Part 7: Detention ponds

Part 8: Infiltration facilities
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Foreword (continued)

Part 9: Bioretention systems

Part 10: Gross pollutant traps

Part 11: Water quality ponds and wetlands
Part 12: Erosion and sediment control
Part 13: Pavement drainage

Part 14: Drains and swales

Part 15: Pipe drains

Part 16: Engineered channels

Part 17: Bioengineered channels

Part 18: Culverts

Part 19: Gate and pump

Part 20: Hydraulic structures

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Introduction

Conventional urban drainage engineering practice follows what is termed as ‘rapid disposal’
concept where stormwater is rapidly conveyed to the nearest waterway through a system of
lined drainage system. As urban areas rapidly grow throughout the country, this approach to
drainage not only creates more flash floods but also does not take into account the increasing
pollution being carried by stormwater as it flows through developing and developed areas.

The new approach, based on sustainable practices, addresses both quantity and quality
management of the stormwater. Quantity is managed through a system of detention and
storages which aims to reduce the peak discharges arising from new and redevelopments to
that of pre development. Quality control is managed through a system of treatment facilities
for sediments and dissolved pollutants as well as floatables.

This part of the Malaysian Standard series addresses criteria needed for the design of pipe
drain systems.
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Urban stormwater management -
Part 15: Pipe drains

1 Scope
This Malaysian Standard specifies design and planning criteria of the stormwater pipe drain
systems or storm sewers. It will enable the drainage facilities for urban areas to be designed

cost-economically with least danger and inconvenience to the public from flooding and from
service maintenance requirements.

2 Terms and definitions
For the purposes of this standard, the following terms and definitions apply.
2.1 average recurrence interval (ARI)

The average length of time between storm events that have the same magnitude or volume
and duration.

2.2 benching

The sloping of the floor of a structure such as manhole and inlet to reduce losses and
promotes hydraulic efficiency.

2.3 dead-end-pipeline

Pipeline with no surface inlet or manhole on the upstream end. They provide a connection
point for pipe property drainage.

24 freeboard

The difference in elevation between the top of structure such as pit or manhole or inlet, and
the maximum design water surface elevation or high water mark. It is an allowance against
overtopping by any disturbances.

2.5 manhole

A hole structure built to gain access to the piped storm water system for maintenance
purposes in pipeline sections where there is no access via inlets.

2.6 service tie

The connecting pipe from a private property to the main or municipal drainage system.

© STANDARDS MALAYSIA 2014 - All rights reserved 1
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3 Location and alighments
3.1 Roadway reserves

Stormwater pipelines may be located on the high side of road reserves to permit relatively
short service tie connections to adjacent properties.

Permission from the authority responsible for maintenance of the storm water conveyance
and the other authority shall be required if it is of significant advantage in placing a storm
water conveyance on an alignment reserved for another authority.

Unplasticised poly(vinyl chloride) (PVC-U) and composite polyethylene (PE) pipes shall not
be placed in a reserve designated for another authority or adjacent to an existing drainage or
sewer flexible pipeline within a road reserve. The alignment of pipe drains within road
reserves shall comply with Table 1.

Table 1. Alignments within roadway reserves

Pipe diameter Alignment
(mm)
37510 675 Under kerb line
7501to 1 800 Within median strip, or centreline of roadway

3.2 Privately owned properties

Wherever stormwater pipelines are required along shared property boundaries, they shall be
located along the high side of the downhill property.

Alignments shall be offset sufficient distance from building lines to allow working space for
excavation equipment. The alignment of pipe drains within privately owned properties shall be
in accordance with Table 2.

Table 2. Alignments within privately owned properties

Pipe diameter Rear boundary Side boundary
(mm) (m) (m)
375 to 450 1.8 1.22
52510 675 1.2 1.52

a2 Where other hydraulic services or power poles are located on the same side of a property
boundary, the centreline of the stormwater pipeline shall be located 1.8 m from the property boundary.
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MS 2526-15:2014

3.3 Public open space

The location of stormwater pipelines within public land such as open space shall be brought
to the attention of the operating authority for consideration. Unless directed otherwise,
stormwater pipelines shall be located not less than 3 m from the nearest property boundary.
3.4 Drainage reserves

A drainage reserve shall be wide enough to contain the service and provide working space on
each side of the service for future maintenance activities. Minimum drainage reserve widths

shall be in accordance with Table 3.

Table 3. Minimum drainage reserve widths

Pipe diameter, D Minimum deserve width
(mm) (m)

Invert < 3.0 m deep

1 050 to 1 800

375 to 450 25
525 to 675 3.0
750 to 900 3.5
1 050 to 1 200 3.5
1 350 to 1 800 not less than 3 x D
Invert 3.0 m to 6.0 m deep
375 to 450 3.5
525 to 675 4.0
750 to 900 4.5

not less than 4 x D

Where other hydraulic services or electricity services are laid on the same side of the
property boundary, the required reserve width shall be increased by 500 mm to provide
horizontal clearance between services.

3.5 Clearance from other services

Minimum clearances between stormwater pipelines and other services shall be in accordance
with Table 4.

© STANDARDS MALAYSIA 2014 - All rights reserved 3
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Table 4. Minimum Clearances

Service Clearance
(mm)

Horizontal

All services 600
Vertical

Sewers 150

Water mains 75

Telephone 75

High pressure gas 300

Low pressure gas 75

High voltage electricity 300

Low voltage electricity 75

4 Design criteria for pipes
4.1 Design method
Two design methods exist for sizing storm water drains under uniform flow assumption.

The first is to design as open channel or gravity flow design where the pipes are sized so that
the water surface within the conduit remains open to atmospheric pressure and the flow depth
throughout the conduit is less than the height of the conduit.

The second method which is strongly recommended due to its economic advantage is the
pressure flow design. Under this condition, the flow in the conduit is at pressure greater than
atmospheric and no exposed flow surface within conduit. The pressure head will be above the
top of the conduit and will not equal the depth of flow surface within conduit. The pressure
head will be above the top of the conduit and rises to a level represented by the hydraulic
grade line (HGL). In this design the water surface represented by HGL shall not rises higher
than the allowable freeboard in the pits to avoid overflow. The minimum freeboard shall not be
less than the value given in Table 5.
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Table 5. Recommended runoff coefficients for various landuses

Pit types Freeboard
Gully pit on grade 0.15 m below invert of curb and channela ®
Gully pitin sag 0.15 m below invert of curb and channela ®
Field pit 0.15 m below top of grate or lip of pit
Junction structurec 0.15 m below top of lid

a2 Where the channel is depressed at a gully inlet the freeboard should be measured from the
theoretical or projected invert of the channel.

b Where an inlet is located on grade the freeboard should be measured at the centreline of the gully

inlet chamber.

¢ Where it is necessary for the HGL to be above the top of a manhole or junction structure, a bolt-
down lid should be provided. This will, of course, prevent the use of the manhole as an inlet.

4.2 Pipe materials

Stormwater pipelines shall be constructed from materials proven to be structurally sound and
durable and have satisfactory jointing systems. The use of two or more types of pipe material
on a single length of pipeline shall not be permitted.

4.3 Minimum design service life

Stormwater pipelines shall be designed for a minimum effective service life of 50 years.

4.4 Diameter

Minimum diameters for stormwater pipelines shall be in accordance with Table 6.

Table 6. Minimum pipe diameters

Application Diameter
(mm)
Pipe draining a stormwater inlet and crossing a footpath 300
alignment?
Any other pipe 375
For a non-self draining underpass® 450

a 300 mm diameter pipes are permitted for this situation only, in order to provide more space in the
footpath alignment for other utility services.

b The pipe shall be sized for 10 years ARI.
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4.5 Pipe grades

4.51 Maximum grade

Pipeline grades shall be chosen to limit the pipe full flow velocity to a value less than or equal
to 6.0 m/s. In steep terrain manholes shall be constructed to dissipate some of the kinetic
energy.

4.5.2 Minimum grade

Stormwater pipelines shall be designed and constructed to be self-cleansing, e.g. free from
accumulation of silt. The desirable minimum grade for pipelines shall be 1.0 %.

In instances where steeper grades are not practical, it shall be brought to the attention of the
relevant authority for consideration of an absolute minimum grade of 0.5 %.

4.6 Scour stop collars

Pipelines laid on steep slopes shall be protected from failure due to wash-out of the pipe
bedding. Where pipeline grades are greater than 7 %, reinforced concrete scour stop collars
shall be provided.

4.7 Vertical angles

Stormwater pipelines shall be constructed so that the bore of the pipe has no point where
debris can lodge and cause reduction in capacity. The use of vertical angles shall not be
permitted.

4.8 Curved pipelines

Curved stormwater pipelines shall be permitted for diameters 1 200 mm and above, in the
horizontal plane only (i.e. no vertical curves) and in one direction only between successive
structures (i.e. no reverse curves).

4.9 Multiple pipelines

Where multiple pipelines are used, they shall be spaced sufficiently to allow adequate
compaction of the backfill between the pipes. The clearance between the outer face of the
walls of multiple pipes shall be in accordance with Table 7.

Table 7. Minimum spacing of multiple pipelines

Diameter of pipes Minimum clear spacing
(mm) (mm)
Up to 600 300
675 to 1 800 600

6 © STANDARDS MALAYSIA 2014 - All rights reserved
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410 Dead-end pipelines
Dead-end pipelines shall drain directly to a stormwater manhole or inlet. Connection of a

dead-end pipeline to another stormwater pipeline by a branch connection or slope junction
shall not be permitted.

5 Design criteria for appurtenant structures
5.1 General

Orifices and weirs used as outlet control structures for ponds shall have their characteristics
specified when performing reservoir routing calculations.

5.2 Manholes

5.2.1 Location

Manholes shall be located where maintenance personnel with machinery can have direct
access at all times. Preference shall be given to siting manholes in public land rather than in
privately owned properties.

Manholes shall be located:

a) at changes in direction, grade, or pipe size;

b) at junctions;

C) at other locations where there is a high risk of blockage; and

d) at regular intervals for operation and maintenance access.

Where manholes are located in road pavements, the neck height shall be of minimum
100 mm to allow for possible future adjustments.

Manholes shall not be located in the following locations due to potential traffic hazard:
a) bicycle or motorbike paths; and

b) road pavements at intersections.

5.2.2 Standard manhole types

The maximum length of the neck on standard manholes shall be 200 mm. Standard step irons
located over the outlet pipe shall be provided.

a) Round manhole shall be used for pipelines from 300 mm to 675 mm diameter.

b) Chambered manhole shall be provided for pipelines 750 mm diameter and larger.

© STANDARDS MALAYSIA 2014 - All rights reserved 7
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5.2.3 Special manhole designs

Design of special manholes shall give consideration to:

a) structural strength;

b) hydraulic efficiency;

C) access requirements; and

d) maintenance requirements.

All special manhole designs shall be referred to the relevant authority for consideration.

5.2.4 Deep manholes

Piped drainage systems shall not be constructed at a depth to invert greater than 6 m.
However, should such an occasion arise, the matter shall be referred to the relevant authority
for consideration.

5.2.5 Maximum spacing

Maximum spacing of manholes and inlets on pipelines shall be in accordance with Table 8.

Table 8. Recommended maximum spacing of manholes and inlets

Pipe diameter Maximum spacing
(mm) (m)
Straight Curved
300 to 600 40 not allowed
750 to 1 050 60 not allowed
1200 to 1 800 100 802

a8  Closer spacing is required on curved alignments due to maintenance considerations. A manhole
shall be located on at least one curve tangent point.

5.2.6 Fall through structures

A minimum fall shall be in accordance with Table 9.

8 © STANDARDS MALAYSIA 2014 - All rights reserved
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Table 9. Fall and benching requirements in manholes

Pipe diameter Minimum fall Benching
(mm) (mm)
300 to 525 0 No
600 to 1 050;
deflection < 45° 0 Yes
600 to 1 050;
deflection > 45° 25 Yes
1200 to 1 800 50 Ves

5.2.7 Benching
5.2.7.1 Inlets

The base of the inlet shall be formed to provide a constant fall to the outlet and to preclude
ponding of water within the structure.

5.2.7.2 Manholes

Changes in direction at a standard manhole shall be accommodated entirely within the
structure. If benching is specified the benching shall form a curved channel of uniform radius.
The minimum radius shall be three times the diameter of the largest pipe connected to the
structure.

Where benching is used, the invert of the benching shall have a minimum fall of 30 mm
towards the outlet. A minimum benching side slope of 1(V):50(H) shall be provided. The
maximum depth of benching for all manholes shall be half the diameter of the outlet pipe.
5.2.8 Vertical drops

Designs where the invert of an inlet pipe is located above the obvert of an outlet pipe shall be
avoided wherever possible. However, in cases where this is unavoidable, a free fall within the
inlet or manhole shall be provided.

Where a significant continuous baseflow is likely, consideration shall be given to providing an
external drop pipe. Such instances shall be brought to the attention of the relevant authority
for consideration.

5.2.9 Access covers

5.2.9.1 Concrete cover

A manhole cover not subject to traffic loads or hydraulic surcharge shall consist of a standard
reinforced concrete seating ring and lid.

The minimum size opening for access shall be 600 mm x 600 mm.

© STANDARDS MALAYSIA 2014 - All rights reserved 9
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5.2.9.2 Metal Cover

Ductile iron shall be used for manhole covers.

5.2.10 Cover levels

Manhole covers shall be set at the finished cover levels given in Table 10.

Where finished surfaces are steeper than 1(V):10(H), the sump cover shall be level. An
adjacent flat area shall be provided with sufficient space on which to place a removable cover.

Table 10. Manhole cover levels

Location Cover level
Roads, other paved areas Flush with finished surface
Footpaths and street verges Flush with finished surface
Landscaped areas, parks Flush with finished surface
Elsewhere 100 mm above surface to allow for topsoiling and
grassing?

a  Stormwater inlet and manhole tops shall be protected by placing fill against the top. The fill shall be
graded down to natural surface at a maximum slope of 1 in 10.

5.3 Service ties

Where pipelines are provided for municipal drainage, each property shall be serviced with a
service tie to enable stormwater from buildings to be directly connected to the municipal pipe
drainage system via a property pipe drainage system.

5.3.1 Depth

The service tie shall be deep enough such that the property drainage system can command
the whole property at a grade not less than 0.5 % with 400 mm minimum cover within the

property.

The service tie depth shall be within the following limits:

a) 600 mm minimum cover over property drainage pipe at the service tie connection; and
b) 3.0 m maximum cover over property drainage pipe at the service tie connection.

5.3.2 Location

A service tie connected to a stormwater pipeline shall be at right angles to the pipeline with
the actual inlet made using a 45° junction pipe.

10 © STANDARDS MALAYSIA 2014 - All rights reserved
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Where a service tie is connected to a manhole or sump, the connection angle shall be greater
than or equal to 90° to the centreline of the downstream pipeline.

Where the stormwater pipeline is located outside the property, the service tie shall terminate

at the property boundary (see Figure 1). Service ties shall generally be located 3.5 m from the
lowest corner of the block.

Service tie —

K‘L
SR - SW _______ e
o L—-—S.Sm
."'-F'- I T
J'--'-‘-H---'--
."'-F.--- II'.
e Fall I
-t I
——
——
."-H-F-
=
= LOT -
_-'-F'--'-F- }
_.-"
__:-'"'
_.-"'
= Servicetieﬂ ~—=1-3.5m
< _
e e e s Q\WN i e e

Kerb and gutter

Figure 1. Typical location for service tie

5.3.3 Marking

Service tie locations shall be identified with a coloured plastic tape. The tape shall be secured
to the end of the tie and brought vertically to the surface and attached to a marker stake. The
marker stake shall protrude at least 300 mm above the finished surface.

5.3.4 Size

Service ties shall be 100 mm diameter rubber ring jointed pipes.

5.3.5 Grade

Service ties shall be constructed at a grade between 0.5 % and 10.0 % and terminate in a
sealed pipe socket.

In cases where service ties are to be connected to the pipeline at a steeper grade the relevant
authority shall be consulted for consideration.
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5.3.6 Connections

Service tie connections into 375 mm diameter pipelines shall be made by means of a rubber
ring jointed slope junction, or approved saddle junction, and 45° bend plus an appropriate
length of pipe with the branch end sealed.

Service tie connections into 450 mm to 600 mm diameter pipelines shall be made by means
of a slope connection made by the pipe manufacturer. The tie piece shall be as short as
possible and consist of a 45° angled socket piece epoxy jointed.

5.3.7 Maximum length

The maximum length of a service tie shall be 20 m.

6 Pipe installation
6.1 General

Pipe loadings shall be determined in accordance with the relevant Malaysian or British
Standard or manufacturer’'s recommendations for the selected pipe material.

6.2 Depth
6.2.1 Minimum depth

Minimum cover over pipelines shall be 0.6 m as measured from top of pipe to finished surface
level. For pipelines under road pavements, the required cover shall be measured from top of
pipe to pavement subgrade level.

Minimum cover over fibre reinforced cement (FRC) and steel reinforced concrete (SRC) pipes
shall be less than 0.6 m. The pipe load class for any such design cover shall be in
accordance with relevant standard or manufacturers’ recommendations. Minimum cover shall
be increased to account for construction loading during pipe installation and traversing over
the pipeline particularly when applied at subgrade level. The absolute minimum cover shall be
300 mm, unless the pipeline is protected from superimposed loads by a concrete slab.

Minimum cover over UPVC and PE pipes shall be the greater than 0.6 m or as defined in the
relevant standard or manufacturers’ recommendations. For pipelines under road pavements,
the required cover shall be at least 0.6 m from the top of the pipe to pavement subgrade level.
6.2.2 Maximum depth

The maximum depth of stormwater pipelines to invert level shall be 6 m. In special cases (e.g.
for a short length of pipeline through a ridge), approval shall be obtained from the local
authority to exceed this limit.

6.3 Pipe trenching

Trench excavation shall comply with the principles specified in the relevant standard or
manufacturers’ specifications for the pipe material used.

The maximum trench width shall be the external pipe diameter plus 300 mm measured at the
level of the crown of the pipe. The minimum trench width shall be 600 mm.

12 © STANDARDS MALAYSIA 2014 - All rights reserved
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6.4 Pipe bedding

Bedding material for pipes in trenches shall be a minimum 75 mm thick under the pipe barrel

and a minimum of 25 mm under pipe sockets. The bedding shall be shaped and compacted

to provide continuous support for pipes and precautions shall be taken to prevent disturbance
or instability of the bedding due to groundwater.

Bedding material shall consist of granular material of low plasticity such as quarry fines, or

coarse river sand free from organic matter with a minimum 85 % passing the 2.36 mm sieve

and not more than 15 % passing the 0.075 mm sieve.

6.5 Jointing

Unless otherwise approved by the local authority, pipe jointing shall be as follows:

a) 375 mm diameter pipes shall be rubber ring jointed.

b) 450 mm diameter and larger pipes shall be either rubber ring jointed or flush jointed.
However, pipes designed to operate under hydraulic conditions that exceed 2.0 m head
shall have rubber ring joints.

c) 450 mm to 675 mm diameter pipes located under roadways shall have rubber ring joints.

For pipe diameters greater than 1 000 mm, adhesive shall not be used to join flexible pipes
within the road reserve.

Locations of various joint types shall be shown on the design drawings.

The maximum allowable head for all pipes shall be in accordance with the appropriate
Malaysian Standard.

Where pipes are connected to rigid structures or are embedded in concrete, adequate
flexibility shall be provided to minimise damage caused by differential settlement.

6.6 Branch connections

Entry angles for branches shall be between 45° and 90° to the main pipeline. A manhole shall
be constructed on the branch pipeline within 20 m of the branch connection.

© STANDARDS MALAYSIA 2014 - All rights reserved 13
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