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1.1

SECTION 1 - DESIGN

Standard Size, Type and Class of Pipes

The types of pipe materials commonly used in new works for both fresh and
salt water mains by WSD are as follows:

Pipe Size
(nominal diameter Type of Pipe Material
in mm)

700 and above ® Steel

300 to 600 ® Ductile Iron (DI)
® Steel

150 to 250 ® Buried Pipe: Blue Polyethylene (PE), steel, DI
® Exposed Pipe: Steel, DI

100 and below @ Buried Pipe: Blue PE, DI
® Exposed Fresh Water Pipe: Lined Galvanised Iron

(GIL), steel, DI

® Exposed Salt Water Pipe: Black PE

Service Connections |® Buried Fresh Water Pipe: Blue PE
® Buried Salt Water Pipe: Blue PE
® Exposed Fresh Water Pipe: Stainless Steel
® Exposed Salt Water Pipe: Black PE

Where other types of materials (such as stainless steel for exposed salt water
pipes with nominal diameter 100 and below, stainless steel for exposed salt
water service connections, etc.) are proposed in the new works, prior
agreement should be sought from the relevant Chief Engineer/Region of WSD.

The size of water mains refers to the nominal diameter (abbreviated as DN) for
pipes other than polyethylene pipes and to the nominal size (abbreviated as NS)
for polyethylene pipes. The standard nominal diameters of pipes used by
WSD, together with the equivalent nominal sizes of PE pipes (up to 315 mm)
are listed below:



i Equivalent . Equivalent
Nominal . . Nominal . .
Diameter Nominal _Slze Diameter Nominal _Slze

of PE Pipe of PE Pipe

(in mm) (in mm) (in mm) (in mm)
15 20 600
20 25 700
25 32 800
40 50 900
50 63 1000
80 90 1200
100 125 1400
150 180 1600
200 250 1800
250 315 2000
300 2200
400 2500
450

The classes of pipe materials currently used in new works by WSD are
summarised below:

Pipe Material Class

Steel ® Tensile strength of steel not less than 430 N/mm?
Dl ® Pipe: Class K9

® Fitting without branches: Class K12

@ Fitting with branches: Class K12 (or higher when required)
PE ® PE100 for pipe from NS20 to NS315
Lined Gl ® Pipe: medium series to BS EN 10255

® Polyethylene lining: conform to JWWA K132

® Polyvinyl chloride lining: conform to JWWA K116
Stainless Steel ® Pipe: steel number 1.4404 to BS EN 10088-1

® Fitting: steel number 1.4401 to BS EN 10088-1

1.2 Design Criteria

For a Pipe in General
1.2.1 Pipe Size

The size of a water main is determined by the flow it has to carry in
accordance with Departmental Instruction (DI) No. 1309 “Design Criteria”.
Generally speaking, the pipeline should be of sufficient size such that the
maximum flow velocity under peak flow for both pumping mains and
distribution mains should be less than 3 m/s. In case of distribution mains
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installed with fire hydrants, the size of the water main may be governed by the
flow to meet fire fighting purpose as required by the Fire Services Department.

Designers should, as far as practicable, avoid using the same pipe size and
material for both fresh and flushing water systems at the same location in order
to minimise the difficulty in identifying the fresh and flushing water mains.
In addition, designers should avoid oversize of water mains which may result
in water quality problems and should allow for provision of adequate flushing
points of sufficient sizes to handle water quality issues.

Pipe Route

The routing of pipes calls for careful consideration of many factors including
hydraulics, ease of operation and maintenance, disruption to surroundings,
risks of pipe failures and flooding caused to adjacent properties, availability of
measures to mitigate the risks, difficulty of making connections, etc. In
practice, pipe routings are often dictated by the availability of underground
space, especially for pipes to be laid in urban areas. It may be preferable to
lay pipes within the carriageway area due to congested utilities in the footpath
area.

Whenever possible, pipes should be laid in road reserves. Designers should
apply, as far as practicable, the ‘“good practices” as recommended in
“Guideline for Orderly Disposition of Utilities Services” issued by the Joint
Utility Policy Group, which is attached at Appendix 1.1. Where pipes have
to be laid outside road reserves, the land status of the pipe route should be
ascertained. Land reservation, wayleave or consent of land owners must be
obtained. Except as a temporary measure, pipes should not be laid under the
site of proposed buildings/structures.

The vertical alignment of pipelines should be designed to comply with the
requirements of covers to pipes as described in Section 3.4.

Water mains should be routed as far as possible away from the influence zone
(which may be taken as a strip alongside and close to the crest) of a slope,
within which leakage of water mains could affect the stability of the slope.
When water mains have to be laid in a buried condition within the influence
zone, the requirements stipulated in “Geotechnical Manual for Slopes”
published by Geotechnical Engineering Office and “Code of Practice on
Monitoring and Maintenance of Water Carrying Services Affecting
Slopes” published by the then Environment, Transport and Works Bureau
should be complied with. Measures to safeguard against the effect of leakage
include the provision of leakage collection systems (as per Standard Drawing
WSD 1.20). Laying water mains in an exposed manner or laying water main
along a concrete trough within the influence zone is another alternative if it is
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1.2.4

1.2.5

practicable and aesthetically acceptable to parties concerned.

In cases where water mains are unavoidably required to be laid along or across
critical traffic routes (e.g. red/pink routes) or busy road junctions, the design
should be enhanced to minimise the chance of pipe failure and/or to minimise
the consequence of pipe failure. The water mains should also be suitably
designed to facilitate future operation and maintenance.

Choice of Pipe Installation Method

The choice of installation method for pipes should take due consideration of
the future maintenance requirements. For those cases where maintenance is
virtually impossible or takes a very long period of time (e.g. pipes installed by
horizontal directional drilling), supply redundancy should be allowed in the
network design to allow for isolation of the said mains without affecting the

supply.

For a Pipe Network
Establishment of District Meter Areas

A supply zone of a service reservoir can be sub-divided into district meter
areas (DMA), each with a hydraulically discrete boundary and of manageable
size. These areas enable continuous leakage monitoring and facilitate
prioritisation of leak detection work in an efficient and beneficial way.
Normally, a DMA is formed by installing one or more flowmeter(s) and
several cut-line valves and/or district boundary valves along the DMA
boundary.

During the design stage of a new mainlaying project, the Water Lo0ss
Management Section of Development (1) Division should be consulted on the
requirements for provision of leak detection facilities and any additional valves.
In particular, details of any mainlaying works which may affect the operation
or even the integrity of existing DMAs (e.g. due to changes in the existing
cut-line valves, district boundary valves and/or the supply network) should be
provided in order to enable the Water Loss Management Section to determine
the need for existing DMA facilities to be modified/replaced or additional
facilities to be provided.

Establishment of Pressure Management Areas
When pressure management is implemented within a DMA to control the

excessive pressure in the distribution system, the DMA is called a Pressure
Management Area (PMA). Normally, a pressure reducing valve will be
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installed at the entry point next to the flowmeter inside a combined chamber in
a by-pass arrangement to the main water main.

Similar to DMAs, details of any mainlaying works which may affect the
operation or even integrity of existing PMAs should be provided to the Water
Loss Management Section of Development (1) Division for comments during
the design stage of a new mainlaying project.

Operational Requirements

Designers should, in consultation with the relevant Regional Office,
Development (1) Division and other divisions/units of WSD as appropriate,
provide sufficient valves along the proposed water mains to suit operational
and maintenance requirements. Different types of valves commonly used by
WSD in the water supply network are given below for reference. Flowmeters,
multi-purpose inspection chambers, critical pressure points and contact points
for leak noise correlation, which are used by WSD for district metering,
pressure management or leak detection, are also described briefly below.

Sectional Valves

Sectional valves are gate (or sluice) valves used to isolate sections of a
pipeline in an emergency or for maintenance and repair. They should be
installed along a pipeline at a spacing from 300 m to 800 m. It should be
noted that gate valves are suitable for isolation of a pipeline in either “fully
open” or “fully close” positions, but not for frequent open/close operation and
flow regulation. Whenever possible, valves should not be positioned at road
junctions or in heavily trafficked areas to avoid disruption to traffic during the
construction and operation in valve chambers.

Valves of DN100 to DN300 should be vertical valves. See Standard
Drawing WSD 1.10 for details of the valve chambers. Valves of DN400 or
above should be horizontal valves. Vertical valves of diameter DN400 or
above should be used only if there is no space for construction of horizontal
valve chamber. See Standard Drawings WSD 1.11 and 1.12 for details of
horizontal valve chambers and WSD 1.46 and 1.47 for details of vertical valve
chambers.

All valves should be ordered with nominal pressure rating PN16 unless in
special circumstances where higher pressure rating is required. As a normal
practice, valves of DN600 or above should be provided with an external
by-pass arrangement to link up the upstream and downstream sides of the
valves (see Standard Drawing WSD 1.11 and Appendix 1.3 of Civil
Engineering Design Manual Volume I1). These valves should not be fitted
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with a built-in by-pass. In some circumstances, a smaller size closed valve
subject to a high unbalanced head may also be provided with an external
by-pass arrangement.

Cut-line Valves

Cut-line valves are gate valves for separating two service reservoir supply
zones, and are normally kept closed. The cut-line valves for fresh water
supply systems are assigned valve reference numbers with a prefix “C” in
accordance with Operations Branch Instruction No. 02/2005 (Distribution)
“Valve Reference Numbering System and Valve Reference Number Plate”
(or its latest revision issued by Operations Branch).

District Boundary Valves

District boundary valves (DBVs) are gate valves installed at the boundary of a
DMA/PMA for isolation of the DMA/PMA within a service reservoir supply
zone. DBVs for fresh water supply systems are assigned valve reference
numbers with a prefix “M” in accordance with Operations Branch
Instruction No. 02/2005 (Distribution) “Valve Reference Numbering
System and Valve Reference Number Plate” (or its latest revision issued by
Operations Branch). Similar to the cut-line valves, DBVs are normally kept
closed.

Washout Valves

Washout valves (WOVs), formed by gate valves, are necessary to allow
sediment to be flushed out and to enable the pipeline to be drained for
maintenance and repair work. WOVs are assigned valve reference numbers
with a prefix “S” which stands for “Scour” in accordance with Operations
Branch Instruction No. 02/2005 (Distribution) “Valve Reference
Numbering System and Valve Reference Number Plate” (or its latest
revision issued by Operations Branch). At least one washout valve should be
provided at the lowest point between two sectional valves on the pipeline and
at the dead end of a pipeline. Double valves should be provided to washouts
for trunk mains and primary distribution mains to suit operation needs. The
upstream valve should be opened while the downstream valve should be
closed so that the washout pipe on the upstream side of the downstream valve
is fully charged with water.

Care should be taken to position the discharge points of washout pipes to avoid
water in nullah/stream course seeping through the washout pipes into the water
mains. If there are no suitable existing watercourse or drainage systems near
to the proposed washout valve (e.g. the main is deeper than the neighbouring
drains), washout pump pits as per Standard Drawing WSD 1.13 should be
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provided to facilitate pumping of the discharge for disposal.
Butterfly Valves

Butterfly valves are usually lighter, cheaper, smaller and easier to operate than
gate valves. However, as they do not give a positive seal as compared with
gate valves, they should not be used as washout valves. Similarly, as they
cannot be completely opened to allow the passage for pigging and swabbing
operations, they should not be used as sectional valves. Butterfly valves are
normally used as control valves in treatment works and the inlets/outlets of
reservoirs.

Air (Release) Valves

Aiir valves are necessary in a pressurised pipeline to release accumulated air or
to allow air to enter should a partial vacuum occur. They should be located at
high points on the pipeline or at locations where there is a peak or, in some
cases, a change to a flatter gradient after a long rise. They are automatic in
operation.

There are two types of valves, namely large orifice air valves and small orifice
(single) air valves. The former is used wherever large volumes of air must be
expelled or admitted rapidly at relatively small differential pressures during
filling and emptying of sections of a pipeline. The latter is used for bleeding
off small volumes of air released from water whilst the pipeline is in service
and under pressure. Double air valves combining the above features are
available.  See Standard Drawings WSD 1.8 and 1.9 for typical
arrangement of single and double air valves.

Non-return (or Check) Valves

Non-return valves are used to enable flow in one direction (forward) in a
pipeline and stop reverse flow. They should be installed on pumping mains at
the pumping outlets to prevent damage to the pump impellers from surges
when the pumps cut out. They should also be installed at the reservoir inlet
in case of bottom entry, in order to prevent emptying of the reservoir in case a
pipe burst does occur along the inlet main.

Pressure Reducing Valves

Pressure reducing valves (PRVs) are used to maintain a preset, reduced,
generally constant outlet (downstream) pressure for a range of flow rates and
inlet (upstream) pressure in the distribution system. They are usually
installed in a by-pass arrangement to the main water mains and help stabilise
water pressures in the distribution system, reduce water loss and frequency of
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leaks and bursts in the distribution system and extend the life of water mains.
The typical arrangement of a PRV chamber is shown in Appendix 1.2. In
case of large fluctuations (e.g. more than 10 m) in the pressures at the critical
pressure points within a PMA, the outlet pressure of the PRV may be adjusted
by using a PRV controller in either time modulation or flow modulation mode
to optimise the pressure reduction.

Flowmeters

A flowmeter is usually installed at the delivery main from a pumping station,
at the inlet and outlet mains of a service reservoir or within treatment works to
measure the quantity of water flow for a supply zone. For a DMA/PMA, a
flowmeter is installed at the inlet of the DMA/PMA to monitor continuously
the quantity of water flowing into or out of the DMA/PMA. It is normally
installed in a by-pass arrangement in the main water main at the footpath or
verge area. The valve on the main water main between the by-pass valves
should be kept closed at all times and as such, it is classified as a district
boundary valve.  The flowmeter for a DMA/PMA is typically an
electromagnetic flowmeter though mechanical flowmeters have been used in
the past. Details of the flowmeter chambers are shown in Standard
Drawings WSD 1.41 and 1.42 for electromagnetic flowmeters for pipe sizes
DN300 or below and DN400 or above respectively and WSD 1.33 for
mechanical flowmeters.

If the flowmeter for a DMA/PMA s installed in the carriageway or buried
without being housed in a chamber, a transmitter pit should be constructed in
the footpath to accommodate the associated flow transmitter and data logger
linking to the flowmeter by appropriate means. Drawings showing the
typical details of flowmeter chambers on carriageway and the associated
transmitter pits, buried flowmeters, and flowmeter and pressure reducing valve
combined chamber are listed below.

Appendix Drawing Title

1.3 Electromagnetic Flowmeter Chamber on Carriageway for
Pipe Size DN300 or below

(for other electromagnetic flowmeter chambers, refer to
Standard Drawings WSD 1.41 and 1.42)

1.4 Transmitter Pit on Footpath

1.5 Arrangement for Buried Electromagnetic Flowmeter

1.6 Electromagnetic Flowmeter and Pressure Reducing Valve
Combined Chamber

1.7 Electromagnetic Flowmeter, Pressure Reducing Valve and

In-line Strainer Combined Chamber
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Buried flowmeters should only be adopted when there is site constraint such as
insufficient underground space for construction of a chamber.

As a special type of flowmeter, waste detection meters are used to record the
minimum night flows for waste detection areas which are gradually replaced
by DMAs/PMAs. Details of waste detection meter chambers are shown in
Standard Drawing WSD 1.32. In addition, portable flowmeters are also
used by WSD for flow measurements. Details of portable flowmeter
chambers are shown in Standard Drawings WSD 1.25 and 1.27.

Designers should note that:

® A flowmeter should be located at a position such that it is always in full
bore operation.

® Flowmeter pits should be easily accessible and should not be located
under carriageway as far as practicable.

® Flowmeter pits should be properly drained to prevent flooding.

It should be noted that for pipelines with flowmeters, straight lengths of at
least 10 times and 5 times the pipe diameter, absolutely free of bends or other
fitting and specials, upstream and downstream of the flowmeter respectively
are essential for reasonably accurate measurements. For electromagnetic
flowmeters, such requirement can be less stringent. Designers should refer to
relevant catalogue to determine the required straight length recommended by
the manufacturer.

Multi-purpose Inspection Chambers

Multi-purpose inspection chambers (MPIC) should be provided for flow
measurement and leak detection, and where necessary, replace double air valve
chambers and inspection manholes. During the design stage of a new
mainlaying project, the Water Loss Management Section of Development (1)
Division should be consulted on the requirements for provision of
multi-purpose chambers. See Standard Drawings WSD 1.48, 1.49, 1.50,
1.51, 1.52 and 1.53 for various types of multi-purpose chambers.

Critical Pressure Points

Critical pressure points (CPP) are usually located at the highest altitude and/or
the most remote position within a DMA/PMA where the normal hydraulic
pressure in the water supply system is the lowest. A tapping point at the CPP
is provided for connection with a portable pressure meter. Typical details of a
CPP pit on footpath are shown in Appendix 1.8.
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1.3.13 Contact Points for Leak Noise Correlation

Contact points for leak noise correlation should be provided for long lengths of
water mains, particularly trunk mains where fittings (such as isolation valves,
air valves, hydrants, etc.) are not available to serve as contact points for leak
noise correlation. During the design stage of a new mainlaying project, the
Water Loss Management Section of Development (1) Division should be
consulted on the requirements for provision of contact points for leak noise
correlation. See Appendix 1.9 for details of the contact points.
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SECTION 2 - MATERIALS

Specification

WSD has fully adopted the “Supply and Lay” arrangement for provision of all
mainlaying materials. Pipe materials such as pipes, fittings (including valves),
hydrants, chamber covers, etc. should normally be supplied by the waterworks
contractor.

The current specification for pipe materials adopted by WSD is detailed in the
Model Tender Documents and can be downloaded from the Design Division’s
intranet homepage.

Model specifications for flowmeters, pressure reducing valves and controllers,
in-line strainers, pressure gauges, data loggers, noise loggers and other related
accessories are available from the Water Loss Management Section of
Development (1) Division on request.

Steel Pipes and Fittings

During the design stage for a mainlaying project for steel pipelines, it is not
always possible to design the precise locations of hydrants, washouts,
inspection tees or bends, particularly at locations with congested utilities, to
allow specials to be ordered to suit the position of sockets and spigots of
adjacent lengths. Therefore, in many cases specials for steel pipeline projects
must be fabricated either on or off site.

Common steel pipes and specials are listed below for reference:

(@) Full length (8m) pipe with spigot and socket end (DN700 or above);

(b) Full length pipe with flange end (DN150 to DN600 inclusive);

(c) Half (4m) and quarter (2m) length pipes with spigot and socket / flange
ends;

(d) Full length, plain end, truly circular pipes of the main diameters and of
diameters required for hydrant, washout, branch, and inspection tees from
which bends and tees can be fabricated:;

(e) Tapers;

(f) Collars;

(g) Slip-on type couplings and flange adaptors;

(h) Expansion joints; and

(i) Blank flanges and puddle flanges.

See Standard Drawing WSD 1.21 for details of the welded spigot and socket
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joints and collars, Appendix 2.1 for special joints for steel pipes and
Appendix 2.2 for connection of two steel pipes using DI pipe.

Ductile Iron (DI) Pipes and Fittings

DI pipes and fittings are normally used for pipes with sizes between DN100
and DN600. The class of DI pipes normally used is K9 to a pressure rating of
16 bar (gauge), with push-in flexible joints or mechanical joints. The pipe
barrel of new DI pipes should be provided with an epoxy coat on top of a
cement mortar lining as the internal protection to DI pipes.

For joining a DI pipe to a gate valve, a DI flange adaptor is the preferred
fitting to be used in new works while a ductile iron collar used with a flange
spigot piece is an acceptable alternative for existing DI pipelines. See
Appendix 2.3 for details.

The external diameters for pipes up to and including DN300 are all
manufactured to tight tolerances throughout the barrel and any cut piece can be
joined with a DI collar. However for pipes DN400 and above, some special
pipes with tight tolerance on outside diameter must be ordered for cutting and
jointing purposes.

For connections between DI pipes and polyethylene pipes, flange spigot piece
or flange socket piece and a stub flange will be used. For connections
between DI pipes and asbestos cement or cast iron pipes, DI change collars or
mechanical joints will be used. See Appendix 2.3 for details.

Polyethylene (PE) Pipes and Fittings

PE pipes are normally used for pipes with nominal sizes between NS20 and
NS315. They should be made of PE100 material which has a minimum
required strength of 10 MPa. PE pipes for use below ground should have a
Standard Dimension Ratio (SDR) of 11 and have nominal pressure rating of 16
bar. PE pipes for use above ground should have a SDR of 9 with a nominal
pressure rating of 20 bar.

Common PE pipes and fittings are listed below for reference:

(@) Straight pipes and coiled pipes;
(b) Electrofusion fittings (e.g. coupler, saddle, elbow, tee, reducer, etc.);
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(c) Mechanical joint fittings;

(d) Compression joint fittings; and

(e) Spigot fittings (e.g. fabricated bend, moulded bend, fabricated tee,
moulded tee, stub flange, long spigot reducer, etc.).

Blue PE pipes and fittings are intended to be used below ground only. This
type of PE pipe when exposed under prolonged sunlight will deteriorate in
strength and therefore is not suitable for use in above ground condition.
Black PE pipes and fittings are used for above ground salt water supply only.

PE pipes are not susceptible to corrosion and are relatively inert to chemical
attacks except for some strong acids, detergents and hydrocarbons. They are
relatively easy to handle and are cost competitive. However, fusion welding
of PE pipes demands relatively high labour skill and good workmanship.

Jointing of PE pipes to steel pipes and DI pipes is shown in Appendices 2.1
and 2.3, whereas jointing of PE pipes to valves is shown in Standard
Drawing WSD 1.45.

Galvanised Iron (Gl) Pipes and Fittings

Gl pipes should be ordered to be supplied in 5.5 m length with either
polyethylene or polyvinyl chloride lining. They are connected by screwed
joints.  Only lined Gl pipes are allowed for use in new works because unlined
pipes are prone to internal and external corrosion which will lead to
discoloured water problems. For pipes of sizes up to and including DN100,
lined GI pipes are particularly useful for laying above ground due to their
strength. Gl pipes, no matter lined or unlined, should never be used for salt
water. For connection of Gl pipes to valves, see Appendix 2.4.

Stainless Steel Pipes and Fittings

Stainless steel pipes and fittings are normally used for above ground fresh
water service connections only. Stainless steel types 1.4404 (also known as
grade 316L) and 1.4401 (also known as grade 316) should be used for stainless
steel pipes and fittings respectively. Jointing of stainless steel service
connection pipes to underground PE pipes for fresh water mains is shown in
Standard Drawing WSD 1.44.
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Other Pipe Materials No Longer Used by WSD for New Mains

(@) Asbestos Cement (AC) Pipes

Use of AC pipes for both new works and maintenance works has been
discontinued by WSD.

The class of AC pipe which has already been laid depends on the maximum
working pressure as indicated below:

® Class 20: if maximum working pressure do not exceed 100 m head
® Class 25: if maximum working pressure exceeds 100 m head but less
than 127 m head

For connecting DI pipes to AC pipes or making tee connections from AC pipes,
part of the AC pipe may have to be replaced by DI pipes (see Appendices 2.3
and 2.5). For maintenance purpose, damaged AC pipes should be replaced by
DI pipes (see Appendix 2.6) and a full length of AC pipe should be replaced
instead of just the damaged portion to avoid cutting on AC pipes.

(b) Unplasticised Polyvinyl Chloride (UPVC) Pipes

Use of UPVC pipes for new works has been discontinued by WSD. The
class of UPVC pipe normally used is Class D (12 bar - 20°C). For details of
repairing damaged UPVC main, see Appendix 2.6.

(c) Cast lron (CI) Pipes

Use of CI pipes for both new works and maintenance works has been
discontinued by WSD. For connecting DI pipes to CI pipes, see Appendix
2.3 and for providing tee connections from existing CI pipes, see Appendix
2.5. For joints on existing cast iron water mains, see Appendix 2.7.
Existing CI pipes should be repaired using DI pipes as shown in Appendix
2.6.

(d) PE Pipes made of PE80 material

In the past, PE pipes with sizes ranging from NS20 and NS63 made of PESO
material were adopted by WSD. Having regard to the availability of PESO
material in the market in recent years, small sized PE pipes made of PE80
material are no longer used for new mains.

The methods for installing valves along PE80 pipe, making tee connection
from other mains to PE80 pipe and repair of PE80 pipe are practically the
same as those for PE pipes made of PE100 material.
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SECTION 3 - INSTALLATION

Preparation Work for Trench Excavation

Some important preparation work before commencement of trench excavation
Is given below:

(i)

(i)

(i)

(iv)

Prior to the commencement of excavation, the existence of utilities
should be checked with their locations surveyed if possible. Trial pits
may have to be excavated at suitable locations and non-destructive
utility surveys carried out to ascertain the alignments and depths of the
utilities.

When trench excavation is to be carried out along existing public roads
and unallocated government land, excavation permits should be obtained
from Highways Department (HyD) and Lands Department respectively.

Trench excavation usually affects existing road traffic and is therefore
often carried out in sections. Relevant authorities such as Traffic
Police, Transport Department (TD), HyD, District Offices, etc. should be
consulted on the temporary traffic arrangement for carrying out the
trench excavation works. For some special cases which can attract
public attention, consent from District Councils may also be required.

Adequate arrangement such as temporary decking across open trenches
should be made for providing uninterrupted pedestrian access to all
premises affected by the trench excavation works.

Excavation in Trenches

The following guidelines should be followed in carrying out trench excavation:

(i)

Excavation should be carried out by hand tools when working adjacent
to utilities that are known, proven or suspected to exist. The
requirements of the following codes of practice published by the
Electrical and Mechanical Services Department should be complied with,
when working near electricity supply lines and gas pipes:

® Code of Practice on Working near Electricity Supply Lines (see
http://www.emsd.gov.hk/emsd/e_download/pps/pub/electricity_pub
_COp/ESLPR_COP_Full_Version_English.pdf)

® Code of Practice on Avoiding Danger from Gas Pipes (see


http://www.emsd.gov.hk/emsd/e_download/pps/pub/electricity_pub
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http://www.emsd.gov.hk/emsd/e_download/pps/gas/cop_gas_pipes
(english).pdf)

(i)  Trenches excavated on or above a slope may provide a location where
infiltration of water into the slope can eventually lead to slope instability
and trench-related slope failures. To provide a good practice of shoring
support and drainage measures for trench excavations including those
adjacent to slopes, the requirements in the "Guide to Trench
Excavations (Shoring Support and Drainage Measures)" (see
https://www.hyd.gov.hk/en/publications_and_publicity/publications/tech
nical_document/guide_to_trench_excavations/index.html) published
jointly by the Highways Department and the Civil Engineering and
Development Department should be complied with.

(iti) The sides of all trenches should be effectively supported to prevent
collapse. Adequate trench support should be provided for excavation
exceeding 1.2 m deep.

(iv) Trenches should be no wider than necessary for the efficient laying and
jointing of the pipes.

(v)  The bottom of the trench should be reasonably levelled from side to side,
and hand-trimmed to form a uniform bed for supporting the pipe evenly
along its whole length, and where surrounded or haunched with concrete
to form a firm foundation for the concrete. At joints, recesses should
be excavated on the sides and at the bottom of the trench.

(vi) The bottom of the trench or foundation for pipe bedding and haunching
should be protected from damage or deterioration by weather or any
other causes.

(vii) For trenches cut through wet soil or rock, the excavation should be
carried out to a depth of 100 mm below the level of the bottom of the
pipe to allow for 100 mm of sand/granular materials/other appropriate
bedding material or concrete haunching.

(viii) When pipelines are to be laid across carriageways where road traffic has
to be maintained, the works should be carried out in sections and each
section should not be longer than the width of a traffic lane. The first
section should be backfilled, reinstated and opened to traffic before
work commences on subsequent sections. Backfilling and
reinstatement should be carried out immediately following the pipe
laying in any section and should be completed with the minimum
disruption to traffic. Sufficient steel plates should be provided for
covering up the open trench in case of emergency.


https://www.hyd.gov.hk/en/publications_and_publicity/publications/tech
http://www.emsd.gov.hk/emsd/e_download/pps/gas/cop_gas_pipes
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(ix) Special attention should be paid to the trench openings on carriageway,
which have to be decked over temporarily by steel plates:

For trench openings on high speed roads, red routes, pink routes
and bus corridors that are to be covered with steel plates, before
placing the steel plates into their positions, the trench openings
should be temporarily packed with suitable materials to provide a
firm support to the plates as far as practicable.

In addition to the normal inspections conducted on a routine basis,
after each spell of heavy rainfall, visual inspections should be
carried out on all trenches covered with steel plates to ensure that
all the steel plates are securely in place. If situation warrants, the
steel plates should be lifted up for more detailed inspections.

When applying temporary decking over a trench opening on the
carriageway, the details as illustrated on HyD’s Standard
Drawings H6135 and H6136 (or H6162 if so stipulated by TD
and Traffic Police) should be strictly followed.

All shoring supports should be properly designed and erected.
To prevent loss of soil behind the shoring and thus weakening the
shoring support, all voids behind the shoring, if any, should be
properly filled with suitable materials. Attempts on early
removal of the shoring supports to facilitate pipe laying or
backfilling should be prohibited.

Spot welding should be applied to adjacent steel plates on
carriageways to prevent dislocation of individual steel plates and
minimise the generation of noise. For heavily trafficked routes,
high speed roads or steep roads, full length welding should be
applied to adjacent steel plates as far as practicable.

Placing steel plates at a skew position to the traffic flow direction
should be avoided as far as practicable. If unavoidable, frequent
inspections on the steel plates should be conducted and any
abnormalities identified should be immediately rectified.

Safety of Road Opening for Mainlaying Works

Engineers and inspectors in charge of any mainlaying works by direct labour
must ensure that the requirements in the “Code of Practice for the Lighting,
Signing and Guarding of Road Works” published by HyD are observed.
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Where the works is carried out by the Contractor, engineers and inspectors
should ensure that the Contractor complies with the code of practice
mentioned above even though the responsibility for observing the code of
practice rests with the Contractor.

Engineers and inspectors should also ensure that adequate arrangements are
made for access to all premises, for uninterrupted movement of pedestrians
including the provision of footbridges over open trenches at regular intervals;
and for the effective support of the sides of trenches to ensure safety of the
public and labourers. Barricades provided adjacent to an excavated trench
should be of sufficient strength to prevent falling of any person into the trench.

It should be borne in mind that the road opening performance is being
continuously monitored by HyD and every effort should be made to ensure
compliance with the Conditions of Excavation Permit.

Cover to Mains

Normally, pipes to be laid outside “kerb zone” as defined in HyD’s Standard
Drawing Nos. H6168, H6169 and H6170 “Minimum Depth Requirement
for Underground Services” should be laid with the minimum cover as shown
below:

Temporary haul Cycle

Existing road

road/road under
construction

track/footpath
/open areal/verge

A reconstruction e
Is anticipated the existing 600 mm
1 m measured from | ground level or | measured from
1 m measured | the existing road future site the existing
from the road | surface or the future | formation level, | ground level
surface road surface, whichever is the
whichever is lower | lower

Note: Haul road open to public should be considered as existing road.

Mains to be laid in cycle tracks/footpaths/open areas/verges where there is a
possibility of vehicles parking or running on them should be provided with the
same cover as those under carriageways. In particular, mains beneath
footpaths in industrial areas are to be laid with the same cover as those under
carriageways. In this connection, industrial areas are taken as those areas
zoned as “INDUSTRIAL” in the Outline Zoning Plan. Consideration should
be given to incorporate such requirement in areas which have been proposed or



-19- Amendment No. 1/2016

may be designated as industrial area or are likely to be used for industrial
purposes.

Any proposal to lay a main on filling exceeding 1.5 m in depth must be
carefully considered with regard to the degree of consolidation and the risk of
subsequent movement. Moreover, filling over a main in excess of 2.1 m
above the crown of the pipe, except where deeper laying for short lengths is
necessary to avoid obstructions, should not be accepted without careful
consideration. In either case, the proposal should be referred to the Chief
Engineer/Region for approval.

The above general guidelines do not preclude analysis to be carried out in
special cases. Special design considerations should be made for pipes
exceeding 1200 mm diameter.

If it is necessary to lay a main with cover less than the specified minimum
value, consideration must be given to the amount of cover needed for valves,
and to the necessity for special protective measures. Only with the approval
of the Chief Engineer/Region should water mains with shallow cover with
adequate protection be laid to suit the site conditions. In order to minimise
the number of water mains damaged by road opening contractors, proper
records on these shallow covered water mains (i.e. those mains with covers
less than 450 mm under footway and 900 mm under carriageway as stipulated
in the Conditions of Excavation Permit promulgated by HyD) in the Digital
Mapping System should be made for future reference.

To facilitate the keeping of a central register of all shallow covered water
mains, all new shallow covered water mains laid, existing unrecorded shallow
covered water mains discovered, or existing recorded shallow covered water
mains altered should be reported to the Drawing Office as detailed in Section
3.14. In fact, reporting of anomalies about shallow covered mains is part of
the practice of reporting differences between details shown in the Digital
Mapping System and those found on site to the Drawing Office for
rectification.

Special cover requirements are stipulated in HyD’s Standard Drawing Nos.
H 6168, H 6169 and H6170, especially for water mains running along kerb
zones. Waiver for shallow covered mains should be obtained from HyD
before seeking the approval of the relevant Chief Engineer/Region of WSD, if
mains not meeting cover requirements have to be laid in carriageway,
footpaths and cycle tracks which are under the jurisdiction of HyD.

Procedures regarding the laying of small diameter mains in footpaths and back
lanes are covered by DI No. 929 “Laying of Connections and Inside
Service/Fire Service on Government Land”.



3.5

-20 -

Laying Pipes

A number of general directions for pipe laying are as follows:

(i)

(i)

(iii)

(iv)

v)

(vi)

(vii)

Before a pipe is lowered into the trench, it should be inspected for
damage and any unsatisfactory lengths must be rejected for use. The
inside of each pipe length should, if necessary, be washed with clean
water and, where particularly dirty, brushed out with a strong solution of
bleaching powder. Precautions should be taken to prevent further
contamination.

The serviceable life of ferrous metal pipes or steel pipes, particularly
those used in the salt water distribution system, depends mainly on the
internal lining. Before laying, it is most important to ensure that the
lining and external protection of the pipes, especially for steel pipe
fittings fabricated by the Contractor, is sound and that all damaged spots
are repaired. After laying, all joints must be made good and any
damage to the external protection repaired or protected by anticorrosion
tapes prior to backfilling.

Flow disturbance will cause inaccurate readings of flowmeters. If any
repair is made to the internal lining of a pipe in the vicinity of an
installed flowmeter, the repaired lining should be made to the same
thickness as the original and that the finished surface and profile are free
from any irregularities.

External protection to steel flange joints, slip-on type couplings and
flange adaptors should be provided using petroleum type anticorrosion
tapes with primer and mastic filler. External protection to buried steel
pipe body should be provided with epoxy or bituminous anticorrosion
tapes as appropriate.

Whenever possible, full length pipes should be used instead of cut
length pipes to reduce the number of joints in the pipeline. When cut
length is required such as at position of bends or tees, it is preferable to
check whether ready-to-use cut length pipes can be used instead of
cutting from a full length pipe.

Pipes should never be pushed off the bank or allowed to fall into the
trench.

When pipelaying is not in progress, the open ends of installed pipes
should be temporarily closed by wooden stoppers or appropriate means
to prevent entrance of dirt and trench water.
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Pipe lengths should never be deflected in the joint to any greater degree
than recommended by the manufacturer.

Pipe should have adequate support along their whole length or should be
bedded, haunched or surrounded with concrete as per Standard
Drawing WSD 1.1. The use of timber or other means to save forming
socket holes must not be permitted. All objects on or in the surface on
which the pipe is to be laid which may cause damage to the pipe should
be removed.

Pipelaying should follow closely upon the progress of trench excavation.
All necessary precautions should be taken to prevent floatation of pipes.

For pipelaying near deep sump gullies, it is necessary to ensure that
there is adequate clearance between the pipeline and the drainage
connection. See Appendix 3.1 and HyD’s Standard Drawing Nos. H
6168, H 6169 and H617for details of the restricted zone around deep
sump gullies.

When handling AC pipes, special precautionary measures must be taken
in accordance with “Asbestos Work Manual for Maintenance of
Asbestos Cement Water Pipes” regarding their cutting and disposal.

For pipelaying in a new bridge the pipes should be located in a trough
accessible from above or supported on concrete/steel works cantilevered
from the side of the bridge.

When handling polyethylene pipes, special precautionary measures
should be taken in accordance with “Design Guide for Polyethylene
Pipelines for Water Supply Purposé.

When laying pipes in reclaimed areas or at locations that are susceptible
to differential settlement, special attention should be given to position
appropriate and sufficient flexible joints to prevent leakage or even pipe
burst due to uneven settlement. Surrounding the pipes with concrete
under this condition must only be made with extreme care especially for
steel pipe with welded joints. In the event that ground settlement has
induced sufficient stress to open up the welded joints, the surrounding
concrete will become an obstacle to the repair operation.

Thrust Blocks

Thrust blocks prevent pipes from being moved by forces exerted within the
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pipe arising from the internal pressure of the pipeline or the flow of water
hitting bends, tapers and closed or partially closed valves. The size of a thrust
block is dependent upon the deflection of the flow and the head of water inside
the pipe. Refer to “Guidance Note on the Design of Thrust Blocks for
Buried Pipelines” in designing thrust blocks. Typical details of thrust blocks,
including horizontal and vertical bend blocks, tee block, taper block and end
block, are shown in Standard Drawing WSD 1.4.

(i)  For Flexibly Joined Pipes

Thrust blocks are essential on flexibly joined pipelines where any pipe
movement would open up the joints in the line and cause water leakage.
They should be provided to all bends, branches and tapers and pipe ends
to take the full thrust unless special design is provided. However, they
should not rely on lateral soil pressure for their stability because in Hong
Kong situation, there is a high risk that the soil is removed by other
parties without notifying WSD.

(i)  For Steel Pipes with Welded Joints

For buried steel pipes of diameter 1200 mm and under and subject to a
working head of less than 100 m, there is no need to provide any thrust
blocks for bends of less than 45°. For bends of 45° and greater, it is
sufficient to design thrust blocks to resist 50% of the thrust. However,
in both cases, there must be no loose joint (such as bolted collars or
those joints normally used for valve installations) within 30 m on either
side of the bend; otherwise the full thrust must be resisted by thrust
blocks.

Unless it is known that the full thrust is being resisted by a thrust block,
repairs, connections and branches to an existing steel main within 30m
from a bend, if unavoidable, should be effected without introducing a
loose joint (e.g. by using welded collars or harnessed couplings).
Similarly valves should not be inserted within this distance unless
harnessed flange adaptors are used or additional thrust blocks are
provided to take the full thrust.

For steel pipes of diameter larger than 1200 mm or for pipes subject to
more than 100 m working head, design of thrust blocks needs individual
consideration to provide a higher safety factor. Thrust blocks must be
provided for all bends on exposed steel pipes to resist the full thrust
regardless of the diameter of the pipe.
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(iii)  For Polyethylene Pipes

PE pipes are joined using butt fusion joints, electrofusion joints,
compression joints with end load resistance or mechanical joints with
end load resistance. Therefore, the design of thrust blocks should
generally follow similar line to steel pipelines. “Design Guide for
Polyethylene Pipelines for Water Supply Purpose” provides further
design guidelines on the thrust blocks for PE Pipes.

The design of thrust block should follow the procedures similar to those
for steel pipelines where joint continuity is assumed to take half of the
thrust. For buried PE pipes with NS90 or below which is subject to a
working pressure of 8 bars or less, thrust blocks for all bends which are
less than 45° are not required.

Transverse Anchor Blocks

Where mains are laid up slopes, they should be anchored with concrete at the
centre of each pipe to prevent movement. Typical details of anchor blocks
are shown in Standard Drawing WSD 1.5. The spacing of transverse
anchors depends on the gradient of the pipeline and is shown below:

Gradient Spacing (m)
1in 2 or steeper 5.5
Belowlin2tolin4 11.0
Below1lin4tolin5 16.5
Below1in5to1in6 22.0
Flatter than 1 in 6 Normally not required

Nitrogen Gas Test for Steel Pipes

The spigot and socket joints in steel pipes of DN700 and above should be
tested after welding internally and externally and before backfilling by the
nitrogen gas test in accordance with the requirements as detailed in Clauses
22.78 - 22.80 of “General Specification for Civil Engineering Works” (GS).

Backfilling

Regardless of the type of pipe material, proper handling of backfilling
operations is important to provide a good protection to the pipe and to avoid
undue settlement of the backfilling materials.
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Backfilling involves two operations, deposition and compaction. The backfill
material should be good soil which does not contain any rock. Backfill
material around pipes should be deposited in layers not exceeding 100 mm
thick to a level of 300 mm above the top of the pipes. The material in this
zone shall be deposited in such a manner that the layer on one side of the pipe
is not more than 100 mm higher than the layer on the other side and shall then
be compacted by hand-rammers or manually operated power equipment to
obtain a relative compaction of at least 95% from trench bottom to the top of
the pipes and at least 85% within 300 mm above the top of the pipes. The
material on top of the 300 mm level should be deposited and compacted to at
least 95% relative compaction.

Common practice of backfilling to pipes involves a two-stage procedure:
partial backfilling before hydrostatic pressure tests and complete backfilling
after tests. The partial backfill usually leaves the joints exposed or covered
only by a relatively shallow layer.

In order to assist the identification of water mains and to serve as a prior
warning to trench diggers of water mains underground, a polyethylene
identification tape should be placed on top of all newly-laid metallic water
mains including diversion mains during the course of backfilling. For all
newly-laid buried non-metallic water mains including diversion mains, in
addition to the identification tape, a detectable warning tape should be fixed
onto the pipe body. Details of the identification tapes and detectable warning
tapes are shown in Standard Drawings WSD 1.31 and 1.37 respectively.

In case any existing water mains are exposed during the course of connection
works or repair works, identification tapes should be placed on the top of the
exposed water mains as far as possible. However, there is no need to place
identification tapes when they are exposed by utilities undertakers to prevent
accusations of delaying their works and subsequent claims. Generally, there
is also no need to place detectable warning tapes on top of a short section of
existing non-metallic water mains when they are exposed by WSD or other
utility undertakers. It will not be useful to provide isolated pieces of
detectable warning tapes unless they are joined together and extended to the
terminal connection points at valve pits.

3.10 Hydrostatic Pressure Test

On completion of mainlaying and before putting the water mains into service,
every section of the water main, including the washout pipes, must be
hydrostatically tested and the test results recorded (see sample record form in
Appendix 3.2). The procedure and the compliance criteria of the tests should
be in accordance with the requirements detailed in Clauses 22.81 - 22.83 and
Appendix 22.1 of GS.
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The leakage should not exceed 0.02 litre per millimetre of nominal diameter of
the pipe, per kilometre length, per 24 hours per 10 metre of average test head
of the pipeline under test. For PE pipelines, the procedures and the
compliance criteria of the test should be in accordance with the requirements
detailed in the Model Tender Documents. In case a pipeline is to be tested
with a flowmeter connected, manufacturer’s prior confirmation that the
flowmeter can withstand the hydrostatic pressure for the specified test duration
should be obtained.

It is recommended that a pipeline undergoing pressure test be segmented so
that the test is conducted against end caps or blank flanges which are
adequately anchored and that the pipeline is reasonably free of air. A pipeline
fill plan should be prepared to exhaust air from the pipeline as fully as
reasonably possible in order to avoid possible hazard of compressed air
trapped in the pipeline. Care should be taken on the presence of residual
pressure within the pipeline during dismantle of end caps or blank flanges and
proper arrangements should be made for disposal of water from the pipeline
after completion of hydrostatic pressure tests.

Cleaning and Sterilisation of Fresh Water Mains

All new fresh water mains, repaired mains and mains for making connections
must be cleaned and sterilised, in accordance with Clauses 22.73 and 22.84 of
GS and DI No. 805 “Mainlaying - Cleaning and Sterilisation of Fresh
Water Mains”, before being put into service.

(i)  For New Mains

Before a pipeline can be considered ready for service, it should be
cleaned internally as thoroughly as possible to ensure that no foreign
matter remains inside the water mains. For long lengths of small
diameter mains (with size not exceeding DN600), swabbing should be
carried out to remove dirt and materials inadvertently left in the pipeline.
For larger diameter mains, a CCTV survey should be carried out to
inspect and assess the internal conditions of the pipeline.

If the pipeline is intended to carry potable water, it should be disinfected
by completely filling with water that has been dosed with a
homogeneous solution of chloride of lime (or sodium hypochlorite
solution) such that the final concentration of free chorine in the water is
at least 30 ppm. The water shall be left in the pipeline for at least 24
hours. The pipeline should be drained down and flushed thoroughly
with potable water, until the concentration of the remaining chlorine is
less than 1 ppm. Water samples will then be taken for bacteriological
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and chemical analyses. The pipeline can only be put into service after
the test results are found to be satisfactory.

(i)  For Repaired Mains and Mains for Making Connections

All fractured mains, and every main into which an opening has been
made for any causes whatsoever, should be sterilised with chloride of
lime (or sodium hypochlorite solution) so as to achieve a concentration
of free chlorine of at least 30 ppm in the water before putting back to
service. Sterilisation should be carried out on the whole section of the
main which has been shut down for the purpose of making the repair and
opening. The point of application of chloride of lime (or sodium
hypochlorite solution), whether it be a ferrule or a hydrant, should be as
near to the charging valve as possible. The applied chloride of lime (or
sodium hypochlorite solution) should be flushed out through the fire
hydrants or washout valves in the vicinity.

An exception can be made where a gate valve is dismantled for repair,
cleaning, etc. In such cases the valve parts should be swabbed with
chloride of lime. The main is then charged with sufficient water for
discharge through the hydrant or washout on the downstream side of the
repaired valve until it is certain that the discharged water has passed
through the repaired valve.

Water samples should be taken from the pipes for testing of
bacteriological content in order to ensure that the pipes have been
adequately sterilised.

Cathodic Protection of Water Mains

Cathodic protection is quite common in the laying of new submarine steel
pipelines and in the corrosion protection of some existing large diameter steel
pipelines which are buried. It involves the feeding of a direct current from
galvanic anodes or impressed current system through the electrolyte (i.e. soil
or water) to the steel pipeline. Typical layouts of the two types of cathodic
protection system, galvanic anode system (or sacrificial anode system) and
impressed current system are shown in Appendix 3.4.

Water mains with cathodic protection system installed are normally large
diameter steel pipes which are welded and are therefore electrically continuous.
For installing the galvanic anode system on the existing water mains, isolating
joints are often not installed to avoid disruption of water supply. Anode
stations are installed at a typical spacing of 100 to 200 metres while test
stations are installed on the pipeline mid-way between the anode stations
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(where the pipe-to-soil potential is the lowest between the anode stations) and
at the ends of the protected pipeline. Each anode station comprise typically 2
to 3 anode columns, each 10 m long and spaced at 6 m apart. Test stations
should be located in easily accessible places to facilitate future inspection.
Anode stations and test stations are cathodic protection points designated as
CPP(AN) and CPP(TS) respectively in the Digital Mapping System (DMS),
where n is the number of anode columns for an anode station. Joint annual
inspection of the system by relevant Region and Mechanical & Electrical
Maintenance Division should be adequate. This should cover a functional
check of the components of the system (to ensure that no component has been
damaged), a measurement of the pipeline potential at each test station and an
assessment of the performance of the cathodic protection system. For
installation of the impressed current system, a power source and more frequent
inspection (e.g. 3-month intervals) are required.

Service Connections and Integrating New and Existing Distribution System

Prior to making connection to live mains, engineers and inspectors should
ensure that water mains are correctly identified and inspectors should brief
works supervisors to ensure that all connections are correctly made. For
cases where fresh and salt water mains are of the same size and of the same
type of material, identification of salt water mains should be made by the
chloride strip test. See DI No. 853 “Procedures for Identification of Fresh
and Flushing Water Mains” and Appendix | — “Chloride Strip Test for Salt
Water” attached to the DI.

Similarly, prior to making service connections for new application of water
supply or reinstating service connections during R&R works, engineers and
inspectors should ascertain the legitimacy of the service connections in order
to avoid making/reinstating illegal connections, thus minimising loss of water.
Care should be taken to avoid picking up connections to abandoned tees during
R&R works. See Appendix 3.3 for guidelines in making replacement service
connections in R&R Works. If suspicious tees are reinstated for other
overriding reasons, proper records should be kept to enable subsequent
follow-up action to verify the legitimacy of the connections.

Supply interruption is often necessary for making connections to existing
mains. See also DI No. 803 “Planned Interruption to Water Supplies” for
the planning of interruptions to water supply and the procedures of arranging
advance notification to customers.
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3.14  Fire Hydrants

The locations of fire hydrants are normally agreed in consultation with the Fire
Services Department (FSD) at the design stage. As a general guide, fire
hydrants are normally spaced 100 m apart. Fresh and salt water fire hydrants
should be located alternately where both systems exist. Where possible, and
consistent with the requirements of FSD, hydrants should be installed at high
points or low points in the systems for the additional purpose of releasing air
or draining the main respectively.

Pedestal hydrants are installed on DN150 or larger mains. Swan neck
hydrants are installed on DN80/100 fresh water mains. See Standard
Drawings WSD 1.54 and WSD 1.55 showing the details of pedestal and swan
neck hydrants respectively. All new installation for fire hydrants should be of
pedestal type. Swan neck hydrants are installed only when the capacity of the
distribution system is limited. See Appendix 3.7 for installation of pedestal
and swan neck hydrants.

Fresh water hydrants and salt water hydrants are painted red and yellow
respectively.  Non-servicing fire hydrants are to be distinguished from
servicing hydrants by having their caps painted blue. Hydrants connected to
a trunk main are distinguished from other by having a white band painted on
them. See also Standard Drawing WSD 1.34.

For further details, see DI No. 863 “Guidance Notes on Installation and
Maintenance of Fire Mains and Hydrants”.

3.15 As-built Records of Water Mains

Engineers and inspectors should follow the documents as shown below when
submitting records of water mains and details of valves and fire hydrants to the
Drawing Office for incorporation into the DMS, and Valve Reference
Numbering System Database and Fire Hydrants Reference Number Central
Register:
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Record Relevant Document

Newly-laid, Diverted, Operations Branch Instruction No. 02/2008

Replaced or (Distribution) (or its latest revision issued by
Rehabilitated Water Operations Branch): Submission of As-built
Mains Records of Water Mains and Valve Details Record

Sheets (using Form WWO 85)

Shallow Covered Water | Supply & Distribution Branch Instruction No.
Mains 2/95 (Distribution) (or its latest revision issued by
Operations Branch):

Notification Form for Shallow Covered Water
Mains

(form attached at Appendix 3.8)

Gate Valves Operations Branch Instruction No. 02/2005
(Distribution) (or its latest revision issued by
Operations Branch): Valve Reference Numbering
System and Valve Reference Number Plate
(using Form WWO 546)

Fire Hydrants DI No. 863: Guidance Notes on Installation and
Maintenance of Fire Mains and Hydrants
(using Form WWO 504 and WWO 505)

See Appendix 3.9 showing the sign conventions and designations for the
mains records.
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SECTION 4 - REPAIR, REHABILITATION, OPERATION AND
MAINTENANCE OF WATER MAINS

Repairs to Mains and Submains

When a water main bursts, the extent of the area affected and the problems
caused should be assessed and positive action taken immediately.
Interruption of water supply for a short period is inconvenient to consumers
and that for any prolonged period is intolerable. Thus an attempt must be
made to restore the supply at the earliest opportunity. Should a lengthy delay
be inevitable, plans must be made to provide an alternative or emergency
supply. In addition, the consumers affected should be made aware of the
interruption of water supply and how soon water supply can be restored. If
the affected area is large, announcement through the departmental homepage
and/or radio announcement should be made.

DI No. 802 “Main Bursts and Emergency Maintenance of Water Mains”
and “Guidance Notes on Handling Main Bursts and Emergency
Maintenance of Water Mains (June 2006)” attached therein outlines the
action required following the report of bursting of a water main.

For standard methods for repairs to cast iron, asbestos cement and UPVC
water mains, see Appendix 2.6. For repair to cast iron pipes, refer to the
table below for guidance on the recommended repair method for various types
of cast iron joints (see Appendix 2.7 for details of the joints).

From To Recommended Repair Method

Dl plainend |CI spigot (including | Use DI change collar
Tyton joint) or bolted
gland spigot or screwed
gland spigot

ClI socket (including Cut off socket and use DI change
Tyton joint) or bolted | collar

gland socket or
screwed gland socket

Cl flange Use DI flange socket piece

Particular attention should be given to the requirement as stated in item (xiii)
of Section 3.5 when making repair to ashestos cement pipes. When repairing
steel pipes near a bend, the requirements stated in Section 3.6 should be
complied with.
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Leak Detection

Apart from the establishment of DMAs and PMAs for monitoring and control
of leakage, leak detection on the water supply system is required to identify
and locate any leak in the system for repair at an early stage in order to reduce
water loss. For details of leak detection work, please see DI No. 828 “Leak
Detection” and Waste Detection Manual.

Draining of Mains Through Washout Valves

Washout valves are normally provided at low points for draining the mains to
facilitate repair or connection work. The water may be discharged to a
nullah/stream course or into a pump pit where it is pumped away immediately.
In either case, care has to be taken to prevent contamination of the mains,
particularly when the washout valve is in the open position.

(i)  For Water Discharging into Nullah/Stream Course

® Before draining, the works supervisor should ensure that the
washout is not submerged.

® After draining operation, the works supervisor should double check
to ensure that the washout valve is closed tightly.

(i)  For Water Discharging into Pump Pit

® Regular inspection and cleaning should be carried out to ensure that
the pump pit is kept dry and clean especially during the wet seasons
and for those pump pits that have a high risk of contamination.

® Before draining, the works supervisor should ensure that the pump
pit is pumped dry, all debris removed and flushed clean

® After draining operation, the works supervisor should double check
to ensure the washout valve is closed tightly.

In order to facilitate regular flushing of the dead-end mains adjacent to district

boundary valves, special consideration should be given to provide a hydrant or
washout in an arrangement as shown in Appendix 4.1.

Rehabilitation of Water Mains

General

The conventional method for laying of water mains and replacement of aged
water mains is the open cut method involving digging a trench along the length
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of the proposed water main, placing the water main in the trench on suitable
bedding materials and then backfilling. Such method may involve opening of
road along the proposed water main.  This will generally be acceptable when
the traffic and environmental impacts arising from the open cut method are not
serious, and when the underground utilities present are not congested.

At locations where traffic and/or environmental impacts could not be mitigated
satisfactorily, the use of trenchless techniques should be considered. These
techniques are sometimes referred to as the “minimum dig” techniques, in
order to accurately indicate that such methods still require the opening of pits.
Trenchless water mains replacement techniques involve the pre-drilling of a
hole of suitable diameter and subsequently the insertion of a new main along
the hole formed. Common trenchless techniques include pipe jacking,
horizontal directional drilling and micro-tunnelling. As these techniques
need to avoid the already congested underground utilities, the pipelines will be
laid deep underground which may lead to operation and maintenance
problems.

Apart from laying a replacement water main by trenchless techniques,
rehabilitating an existing pipeline can also be considered provided that the
existing pipeline can be taken out of service without affecting water supply to
customers (e.g. when an alternative pipeline is available for supply or a
temporary main can be installed). Rehabilitation is defined as a method for
restoring or upgrading the performance of an existing pipeline using an in-situ
renovation process, in order to restore or improve the performance and extend
the service life of an existing pipeline. Normally, a “new” pipe is launched
from a “launching pit” and travels along the existing pipe (i.e. the host pipe) to
a “receiving pit”. The “new” pipe can travel up to about 100 m to 200 m
under ideal situation. However, in practice, bends, tees, tapers and other
fitting along the host pipe would shorten the length of the water main to be
rehabilitated in each operation.

Classification of Rehabilitation Methods

There are a number of lining systems available for rehabilitation of water
mains. They are in general classified as non-structural, semi-structural and
fully structural lining systems.

A non-structural lining system relies wholly on the strength of the host water
main. The system is usually in the form of providing a coating (e.g. cement
mortar, epoxy or other material) bonded to the inside wall of the water main to
protect against internal corrosion. As the coating is usually thin and cannot
take loadings by itself, it is only appropriate for pipes which are structurally
sound and show no signs of leakage.
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A semi-structural lining system relies on the strength of the host water main.
The lining should be capable of spanning over defects (e.g. holes and gaps) in
the host pipe. The lining is not a structural replacement for the host pipe, but
should work compositely with it to prevent further internal corrosion/leakage
and enhance the structural integrity of the whole water main.

A fully-structural lining system does not rely on the strength of the host water
main, and is capable of withstanding the external and internal loads including
possible negative pressures during the course of emptying the water main.
However, in view of the lining thickness, the hydraulic performance of the
lining system should be assessed.

It is considered that a fully-structural rehabilitation method should be adopted
for asbestos cement and cast iron pipes, as these pipes are brittle and are prone
to sudden and catastrophic failure.

Overview of Rehabilitation Methods
Commonly Adopted Rehabilitation Methods

(1)  “Close Fit Lining” is defined as a lining system, which when in service,
forms a tight fit interfacing lining with the existing host pipe. Typical
techniques are those in which a PE lining is temporarily reduced in size
by folding into C-shape or swaging concentrically, and is then reverted
to its original size (either naturally or under pressure) after insertion into
the host pipe. Close Fit Lining can be fully structural or
semi-structural depending on the type of PE lining used. Fully
structural PE lining is preferred for future maintenance purpose. Pipes
rehabilitated by Close Fit Lining are designated as “RB” or “RE” in the
DMS, for lining formed by the “Fold and Form” System and
“Swagelining” System respectively. “RB” is the most common
rehabilitation method that has been adopted. For details of the
designation system, see Appendix 3.9.

(i)  “Cured-in-Place Pipe” (CIPP) is defined as a flexible polymer or glass
fibre fabric lining impregnated with thermosetting resin and
subsequently inserted into position on the inner wall of the host pipe by
means of fluid/air pressure. When completely cured, the installed
lining forms a watertight pipe-within-a-pipe system inside the host pipe.
CIPP and its end seal normally work compositely with the host pipe and
perform semi-structurally in most situations. It is designated as “RA”
in the DMS.
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“Sliplining” is defined as a method of fully structural rehabilitation that
involves winching a butt fusion welded PE pipe inside the host pipe, and
then fully grouting the annulus between the two pipes. It is designated
as “RD” in the DMS.

Other Rehabilitation Methods

(iv)

v)

(vi)

(vii)

(viii)

“Pipe Bursting” is defined as a method of rehabilitation that involves
bursting of the existing water main by a pneumatic or hydraulic bursting
tool. Fragments of the existing water mains are pushed into the
surrounding soil by a spreader and a new pipe is installed in the vacated
space. The main concern is that ground movements during the pipe
bursting operation may damage nearby utilities or structures. Its
application is limited by the fact that the underground utilities in Hong
Kong are congested and are vulnerable to being damaged by the bursting
process. It is designated as “RC” in the DMS.

“Internal FRP Layer Lining” is defined as a method of semi-structural
rehabilitation that involves removal of the remaining internal protective
coating from an existing pipeline, preparation of the pipe surface, and
then installation of layers of overlapping sheets of fibre reinforced
polymer for bonding to the internal surface. It is designated as “RF” in
the DMS.

“External FRP Layer Wrap” is defined as a method of semi-structural
rehabilitation that involves removal of the remaining external protective
coating from an existing pipeline, preparation of the pipe surface, and
then wrapping of the pipe with layers of overlapping sheets of fibre
reinforced polymer sheets. It may be considered as fully structural if
exceptionally thick FRP layer is applied. It is designated as “RF” in
the DMS.

“Automated Internal Coating Replacement” is defined as a method of
non-structural rehabilitation that involves removal of the remaining
internal protective coating from an existing pipeline, preparation of the
pipe surface and then automated in-situ spray application of a
replacement epoxy coating. Pipe condition survey may be carried out
to identify defects for rectification and improvement works to enhance
the pipe structure before application of the replacement coating. It is
designated as “RG” in the DMS.

“Manual Internal Coating Replacement” is defined as a method of
non-structural rehabilitation that involves removal of the remaining
internal protective coating from an existing pipeline, preparation of the
pipe surface and then manual in-situ spray application of a replacement
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epoxy/polyurethane coating. Pipe condition survey may be carried out
to identify defects for rectification and improvement works to enhance
the pipe structure before application of the replacement coating. It is
also designated as “RG” in the DMS.

“External Coating Replacement” is defined as a method of
non-structural rehabilitation that involves removal of the remaining
external coating from an existing pipeline, preparation of the pipe
surface and then manual in-situ spray application of a replacement
epoxy coating. Pipe condition survey may be carried out to identify
defects for rectification and improvement works to enhance the pipe
structure before application of the replacement coating. It is designated
as “RH” in the DMS.

Possible size of the host pipe and characteristics of the lining for various
methods of rehabilitation are listed below:

Type of
rehabilitation

Possible size of host

. Characteristics of lining
pipe

Close Fit Lining
(Fully-structural)

DN150 — DN1400

PE100 pipe (SDR 17 or below)

Close Fit Lining
(Semi-structural)

DN600 — DN900

PE100 pipe (SDR above 17,
depending on the required
hole/crack bridging capability)

Cured-in-place
Pipe
(Semi-structural)

DN150 — DN1400

An outer polyester jacket,
internal PE coating and a flexible
polymer or glass fibre fabric
layer Impregnated with
thermosetting epoxy

(Fully Structural/
Semi-structural)

Sliplining DN600 — DN1400 PE100 pipe (SDR 17 or below)
with annulus between the lining
and the host pipe to be fully
grouted

Internal FRP | DN900 — DN1400 Layers of overlapping sheets of

Layer Lining fibre reinforced polymer

(Semi-structural) impregnated with epoxy
(thickness depending on the
required hole/crack  bridging
capability)

External FRP | DN450 — DN1400 Layers of overlapping sheets of

Layer Wrap fibre reinforced polymer

impregnated with epoxy
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The advantages and disadvantages of various methods of rehabilitation are
summarised in Appendix 4.2 for reference.

Procedures for Rehabilitation of Water Mains

The procedures for rehabilitation of water mains by various methods have
been consolidated from the submissions furnished by the contractors of recent
R&R contracts, and are for general reference only. Engineers and inspectors
are advised to exercise their own judgments in adopting the most suitable
method of rehabilitation and evaluating the method statements submitted by
contractors, taking into account of all relevant site specific factors, including,
but not limited to, the availability of space and the condition of the existing
main to be rehabilitated.

Close Fit Lining

Step 1: Preparatory Work
Construct a launching pit (for insertion of PE close fit lining and towing head)
and a receiving pit (for accommodation of winch and associated equipment).

Step 2:  Pre-lining CCTV Survey, Pipe Cleaning and Local Repair

Carry out CCTV survey to assess the condition of the host pipe. Clean the
pipe to remove silt, rust, tuberculation, deposits, remains and other foreign
materials by means of wire brushes, scraper or pressure jetting. Carry out
CCTV survey again as necessary to confirm that the host pipe has been
cleaned satisfactorily. For mains to be rehabilitated by semi-structural lining,
carry out local repair works for the host pipe as necessary.

Step 3: Removal of Obstructions

Identify possible obstructions, such as protruding branch connections,
displacement at joints or excessive deformation of the host pipe, and remove
the obstructions before commencement of installation of lining.

Step 4: Measurement of Dimension of Host Pipe

Use an appropriate prover of dimensions and/or carry out laser measurements
for measuring the internal diameter and ovality of the host pipe to confirm
suitability of the proposed lining, and to ensure its free passage along the host

pipe.

Step 5:  Temporary Deformation of Lining

Fold the lining into C-shape in factory or in-situ on site by a suitable
deforming device to facilitate the winching of the deformed lining from the
launching pit to the receiving pit.  Alternatively, deform the lining
concentrically (by reducing its diameter) by swaging through a set of static die
rollers or an array of compression rollers, to facilitate the insertion to the host
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pipe by winching.

Step 6: Insertion of Lining

Insert the lining by using a winch located at the receiving pit to pull a
winching wire attached to a towing head together with the deformed lining.
All lining should be joined by a suitable butt fusion machine, with the external
beads formed at joints properly removed by a debeading equipment.

Step 7: Reversion of Lining

For concentrically deformed lining, it will normally revert to its original
dimension and press tightly against the host pipe once the tension of the
winching wire is released. For lining deformed into C-shape, both ends of
the lining will be sealed and pressurised air will be injected into the annulus
for reversion of its original shape to make it fit tightly against the host pipe.
Sufficient time should be allowed for longitudinal recovery of the lining after
the completion of winching.

Step 8: Post-lining CCTV Survey and Hydrostatic Pressure Test

Carry out CCTV survey again to check the condition of the rehabilitated main.
Expand the lining to the nearest PE pipe standard size and install a steel
insert/support bush at both ends of the exposed lining for ensuring the
dimensional accuracy for subsequent electrofusion to a stub flange. See
Appendix 4.3 for details. Use an industrial hairdryer to further soften the
lining during the expansion process, if necessary. The ends of the
rehabilitated mains are now prepared for hydrostatic pressure test.

[Remark: Expansion of lining is not required if (1) a suitable electro-fusion
step coupler is available for connecting the PE lining and the standard PE stub
flange directly; or (2) suitable proprietary flange adaptor is available for
connecting the lining.]

Step 9: Connection to Existing Mains and Pit Reinstatement
Connect the flange ends of the lining to the existing mains by conventional
methods, backfill and reinstate the pits.

CIPP

Step 1: Preparatory Work
Construct a launching pit (for insertion of CIPP lining) and a receiving pit (for
accommodation of winch and associated equipment).

Step 2:  Pre-lining CCTV Survey, Pipe Cleaning and Local Repair

Carry out CCTV survey to assess the condition of the host pipe. Clean the
pipe to remove silt, rust, tuberculation, deposits and other foreign materials by
means of wire brushes, scraper or pressure jetting. Carry out CCTV survey
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again as necessary to confirm that the host pipe has been cleaned satisfactorily.
For mains to be rehabilitated by semi-structural lining, carry out local repair
works to the host pipe as necessary.

Step 3:  Removal of Obstruction

Remove thoroughly the internal coating of the existing deteriorated host pipe,
such as bitumen or cement mortar lining. ldentify possible obstructions, such
as protruding branch connections, displacement at joints or excessive
deformation of the host pipe, and remove the obstructions before
commencement of installation of lining.

Step 4:  Measurement of Dimensions of Host Pipe
Carry out laser measurements for measuring the internal diameter and ovality
of the host pipe to facilitate the fabrication of lining.

Step 5: Preparation of Lining

The lining consists of an outer polyester pressure jacket, an internal
polyethylene coating and a felt layer impregnated with resin. The resin,
usually comprising a two-component thermosetting non-shrinkage epoxy, is
mixed thoroughly by electrical equipment. The mix is then pumped into the
lining tube and spread evenly throughout using rollers.

Step 6: Insertion of Impregnated Lining into Host Pipe
Insert a pre-lining to the host pipe as necessary, in order to protect the resin if
infiltration from the host pipe is apparent as indicated in the CCTV survey.
The lining should be installed to the host pipe by inversion using compressed
air/water to achieve simultaneous insertion and inflation.

Step 7:  Curing and Hardening of Lining
Cure the resin by using hot water/steam to achieve full curing. Wait for the
resin to cool down and harden.

Step 8: Installation of Sealing System at Pipe Ends

Cut back the lining with a sufficient length and install the sealing system to
protect the bonding between the lining and the host pipe. The system
normally comprises a rubber collar and two steel end rings, which are to be
installed to make sure that the rubber collar will be in close contact with the
lining and the host pipe. Alternatively, the sealing system can be installed
between the end of the rehabilitated pipe and a new flange spigot piece without
the need for cutting back the lining. See Appendix 4.4 for details. For
small pipes, installing an end ring and applying an epoxy resin for sealing up
the interface could be sufficient.

Step 9: Post-lining CCTV Survey and Hydrostatic Pressure Test
Carry out CCTV survey again to check the condition of the rehabilitated main.
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Then carry out the hydrostatic pressure test.

Step 10: Connection to Existing Mains and Pit Reinstatement
Connect the flange ends of the rehabilitated main and the existing mains by
conventional methods, backfill and reinstate the pits.

Sliplining
Step 1: Preparatory Work

Construct a launching pit (for insertion of PE sliplining and towing head) and a
receiving pit (for accommodation of winch and associated equipment).

Step 2:  Pre-lining CCTV Survey and Pipe Cleaning

Carry out CCTV survey to assess the condition of the host pipe. Clean the
pipe to remove silt, debris, tuberculation and encrustation by means of scraper
or pressure jetting. Carry out CCTV survey again as necessary to confirm
that the host pipe has been cleaned satisfactorily.

Step 3:  Removal of Obstruction

Identify possible obstructions, such as protruding branch connections,
displacement at joints or excessive deformation of host pipe, and remove the
obstructions before commencement of installation of lining.

Step 4: Proving of Dimension of Host Pipe

Carry out a proving test by pulling a short length of pipe with a suitable size
within the host pipe to confirm the absence of obstruction and ensure
successful insertion of the lining.

Step 5: Insertion and Jointing of Lining

Insert the lining by using a winch located at the receiving pit to pull a
winching wire attached to a towing head together with the deformed lining.
All sliplining should be joined by a suitable butt fusion machine, with the
external beads formed at joints properly removed by a debeading equipment.
When the sliplining emerges from the receiving pit, the tension of the
winching wire is released. Sufficient time should be allowed for longitudinal
recovery of the lining after the completion of winching.

Step 6: Grouting after Lining and Preparation of Pipe Ends

Inject free flowing cement grout, normally under pressure, to fill up the
annulus between the existing pipeline and the newly installed lining. Connect
the exposed lining with a stub flange by electro-fusion or a proprietary flange
adaptor. See Appendix 4.3 for details. The ends of the rehabilitated main
are now prepared for hydrostatic pressure test.
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Step 7: Post-lining CCTV Survey and Hydrostatic Pressure Test
Carry out CCTV survey again to check the condition of the rehabilitated main.
Then carry out the hydrostatic pressure test.

Step 8: Connection to Existing Mains and Pit Reinstatement
Connect the flange ends of the lining to the existing mains by conventional
methods, backfill and reinstate the pits.

Internal FRP Layer Lining

Step 1: Preparatory Work

Arrange for access into the pipe to be rehabilitated through the existing
inspection tee.  Strip off the existing internal lining by mechanical scrapper,
with the aid of hand tool as necessary. Sharp edges, blurs and welding seams
along the pipe to be rehabilitated should be rounded or smoothened by
mechanical grinding. Roughen the internal pipe surface and remove any
loose rust by wire brush.  Serious pitting on pipe surface due to corrosion and
large recesses along the pipe should be filled up using cement mortar and
epoxy filler respectively.

Step 2:  Application of Undercoat

The internal FRP layer lining usually consists of an undercoat formed by
epoxy, glass fabric layer(s) impregnated with epoxy and a finishing coat
formed by epoxy. For the undercoat, mix the epoxy thoroughly by electrical
equipment before applying on the internal pipe surface by roller brush or
spatula.

Step 3: Installation of FRP Layer

Apply the fabric layer impregnated with epoxy on the undercoat before the
complete curing of the undercoat. Apply a uniform tension along the primary
direction of the fabric layer to ensure good adhesion to the internal pipe
surface, paying particular attention near pipe joints to avoid air entrapment.
Adequate lapping length of the fabric layer along the primary and secondary
direction of fabric should be provided. Air voids, if any, should be
smoothened by hand to produce a uniform and smooth surface. Repeat this
step until the required numbers of fabric layer are installed.

Step 4:  Application of Finishing Coat
Apply the finishing coat consisting of epoxy before the complete curing of the
last layer of fabric impregnated with epoxy.

Step 5: Installation of Sealing System

Install the sealing system to protect the bonding between the internal FRP
layer lining and the host pipe. The system normally comprises a rubber collar
and two steel end rings, which are to be installed to make sure that the rubber



-4] -

collar will be in close contact with the lining and the host pipe. It is quite
similar to the sealing system shown in Appendix 4.4.

Step 6: Post-lining CCTV Survey and Hydrostatic Pressure Test
Carry out CCTV survey again to check the condition of the rehabilitated main.
Then carry out the hydrostatic pressure test.

External FRP Layer Wrap

Step 1: Preparatory Work

Expose the pipe to be rehabilitated if the pipe is partly covered by soil.  Strip
off the existing external lining by mechanical scrapper, with the aid of hand
tool as necessary. Sharp edges, blurs and welding seams along the pipe to be
rehabilitated should be rounded or smoothened by mechanical grinding.
Roughen the external pipe surface and remove any loose rust by wire brush.
Serious pitting on pipe surface due to corrosion and large recesses along the
pipe should be filled up using cement mortar and epoxy filler respectively.

Step 2: Application of Undercoat

The external FRP layer wrap usually consists of an undercoat formed by epoxy;,
glass fabric layer(s) impregnated with epoxy and a finishing coat formed by
polyurethane emulsion with zinc phosphate primer. For the undercoat, mix
the epoxy thoroughly by electrical equipment before applying on the external
pipe surface by roller brush or spatula.

Step 3: Installation of FRP Layer Wrap

Apply the fabric layer impregnated with epoxy on the undercoat before the
complete curing of the undercoat. Apply a uniform tension along the primary
direction of the fabric layer to ensure good adhesion to the external pipe
surface, paying particular attention near pipe joints to avoid air entrapment.
Adequate lapping length of the fabric layer along the primary and secondary
direction of fabric should be provided. Air voids, if any, should be
smoothened by hand to produce a uniform and smooth surface. Repeat this
step until the required numbers of fabric layer are installed.

Step 4: Application of Finishing Coat

Apply the finishing coat consisting of polyurethane emulsion with zinc
phosphate primer before the complete curing of the last layer of fabric
impregnated with epoxy.

Step 5: Installation of Sealing System

Install the sealing system to protect the exposed end of the external FRP layer.
The system normally comprises a stainless steel split clamp and two gaskets,
which are to be installed to protect the interface between the end of the FRP
layer and the host pipe. See Appendix 4.5 for detalils.
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Step 6: Hydrostatic Pressure Test
Carry out the hydrostatic pressure test.

Maintenance of Rehabilitated Water Mains

The methods for maintenance of rehabilitated water mains have been
consolidated from the submissions furnished by the contractors of recent R&R
contracts, and are for general reference only. Engineers and inspectors are
advised to refer to the operation and maintenance manual submitted by the
contractor, together with the as-built drawings of the rehabilitated water mains
for details.

Close Fit Lining

Step 1: Preparatory Work
Identify the exact location of the damaged rehabilitated main, and excavate a
temporary pit with sufficient size to facilitate the repair work.

Step 2: Removal of Damaged Lining

Use appropriate cutting tools (such as pipe saw, chain cutter, longitudinal pipe
cutter, window cutter and/or or radial cutter, depending on whether the host
pipe is ductile or brittle) for cutting the host pipe and the damaged lining.
Flame cutting is prohibited, in order to avoid causing any heat damage to the
existing lining. The damaged section of the pipe including the host pipe and
the lining is to be cut out. The host pipe is then carefully removed further
with a circumferential cut, leaving a section of lining projecting from the cut
ends of the host pipe. The length of the cut should leave sufficient space for
assembly of the electro-fusion couplers, and the depth of cut should be made to
the minimum.  Carefully hammer the host pipe to see if the cut section can be
detached.

[Remarks: (1) The exposed lining installed previously by swaging should be
clamped either by split-clamps or fusing taping tee to prevent any possible
reversion into the host pipe due to excess strain. (2) In some cases
electro-fusion patch or repair saddle can also be used to repair small puncture
along the damaged lining, as long as the water flow can be stopped and the
repair area is kept dry during the repair process.]

Step 3: Installation of Replacement Pipe and Pit Reinstatement

Expand the projected lining to the nearest PE pipe standard size and install a
steel insert/support bush to the end of the exposed lining for ensuring the
dimensional accuracy for subsequent electro-fusion to a stub flange. See
Appendix 4.3 for details. Use an industrial hairdryer to further soften the PE
lining during the expansion process, if necessary. Scrap the lining using
scraper cylinder or hand pipe scrapers to remove the oxidised outer surface of
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the lining, if needed. Connect the existing lining at the two projected ends
with the replacement pipe. The replacement pipe should be concrete
surrounded (if required), followed by backfilling and pit reinstatement.

[Remark: If suitable electro-fusion step coupler is available for connecting
the PE lining and the standard PE stub flange directly, expansion of the
projected lining is not required. With unfavourable working condition (e.g.
under wet and dirty environment), or with the need for speeding up the repair
process, suitable proprietary flange adaptor for connecting the projected lining
and the replacement pipe can be considered.]

CIPP

Step 1: Preparatory Work
Identify the exact location of the damaged rehabilitated pipe and excavate a
temporary pit with sufficient size to facilitate the repair work.

Step 2: Removal of Damaged Lining

Minor damage to CIPP lining cannot be replaced using patches or mechanical
repair clamp. Any damaged section must therefore be removed and replaced
with a new replacement pipe. Use appropriate cutting tools (such as pipe saw,
chain cutter, longitudinal pipe cutter, window cutter and/or or radial cutter,
depending on whether the host pipe is ductile or brittle) for cutting the host
pipe and the damaged lining. Flame cutting is prohibited, in order to avoid
causing any heat damage to the existing lining. The damaged section of the
pipe including the host pipe and the lining is to be cut out. Once the section
of the host pipe and the lining has been cut and removed, the lining must be
cut back further to a sufficient length to facilitate the installation of the sealing
system (see Step 8 for CIPP in Section 4.4.4).

Step 3: Installation of Replacement Pipe and Pit Reinstatement

Install the replacement pipe and the sealing system. See Appendix 4.6 for
detail. The replacement pipe should be concrete surrounded (if required),
followed by backfilling and pit reinstatement.

Sliplining
Step 1: Preparatory Work

Identify the exact location of the damaged rehabilitated main, and excavate a
temporary pit with sufficient size to facilitate the repair work.

Step 2: Removal of Damaged Lining
Use appropriate cutting tools (such as pipe saw, chain cutter, longitudinal pipe
cutter, window cutter and/or or radial cutter, depending on whether the host
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pipe is ductile or brittle) for cutting the host pipe and the damaged lining.
Flame cutting is prohibited, in order to avoid causing any heat damage to the
existing lining. The damaged section of the pipe including the host pipe and
the lining is to be cut out. The host pipe is carefully removed further with a
circumferential cut to expose the cement (grouted) layer by using appropriate
cutting tools for subsequent connection to electro-fusion couplers.  Adjust the
depth of cut to the minimum at the pipe cutter with reference to the thickness
of the host pipe. Carefully hammer the host pipe to see if the cut section can
be detached from the host pipe. Break off and remove the cement by
carefully hammering to expose the lining.

Step 3: Installation of Replacement Pipe and Pit Reinstatement

Scrap the lining using scraper cylinder or hand pipe scrapers to remove the
oxidised outer surface of the lining, if needed. Connect the exposed lining
and the replacement pipe using standard electro-fusion coupler or proprietary
flange adaptor. See Appendix 4.3 for details. The exposed pipe should be
concrete surrounded (if required), followed by backfilling and pit
reinstatement.

Internal FRP Layer Lining

Step 1: Preparatory Work

Identify the exact location of the damaged rehabilitated pipe and excavate a
temporary pit with sufficient size to facilitate the repair work. Weld a steel
plate on the external surface of the pipe to seal up the damaged area. See
Appendix 4.7 for details.

Step 2: Temporary Repair of Damaged Lining

Determine the extent of the damaged lining and cut out the damaged area.
Apply bitumen paint to cover the defect and the adjacent affected area in order
to protect the host pipe against corrosion. Prepare two wide slots at both ends
of the damaged lining. Install temporary sealing systems around the slots
prepared. Backfill and reinstate the pit. Water supply can now be resumed
temporarily.

Step 3: Permanent Repair of Damaged Lining

Permanent repair of damaged lining is to be carried out within three months of
the pipe damage incident. The pipe is to be isolated and the whole section of
the damaged lining between the wide slots formed should be removed. The
hole/crack formed on the host pipe should be filled up by epoxy. For the
reinstatement of internal FRP layer lining between the wide slots formed, refer
to Step 3 for Internal FRP Layer Lining of Section 4.4.4 and Appendix 4.7.
Sealing systems should be installed in each slot for bridging up the existing
lining and the reinstated lining.
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External FRP Layer Wrap

Step 1: Preparatory Work

Identify the exact location of the damaged rehabilitated pipe and excavate a
temporary pit with sufficient size to facilitate the repair work if necessary.
Weld a steel plate on the external surface of the pipe to seal up the damaged
area temporarily. See Appendix 4.8 for details.

Step 2: Permanent Repair of Damaged Wrap

Determine the extent of the damaged wrap. All wrap adjacent to the
damaged pipe section is to be cut. For the reinstatement of external FRP
layer, refer to Step 3 for External FRP Layer Wrap of Section 4.4.4 and
Appendix 4.8. Allow for sufficient overlapping of wrap between the
reinstated section and the existing undamaged section. Reinstall the sealing
system if the end ring was removed during the reinstatement of external FRP
layer wrap (see Appendix 4.5 for details).

Possible Methods for Making Connection to Rehabilitated Water Mains

The methods for making connection to rehabilitated water mains have been
consolidated from the submissions furnished by the contractors of recent R&R
contracts, and are for general reference only. Engineers and inspectors are
advised to refer to the operation and maintenance manual submitted by the
contractor, together with the as-built drawings of the rehabilitated water mains
for details.

Close Fit Lining

Step 1: Preparatory Work

Identify the location of the proposed new fitting to be made on the
rehabilitated pipe and excavate a temporary pit with sufficient size to facilitate
the connection work.

Step 2: Removal of Existing Lining

Use appropriate cutting tools (such as pipe saw, chain cutter, longitudinal pipe
cutter, window cutter and/or or radial cutter, depending on whether the host
pipe is ductile or brittle) for cutting the host pipe and the existing lining.
Flame cutting is prohibited, in order to avoid causing any heat damage to the
existing lining. A section of the existing host pipe, together with the lining, is
to be cut. The host pipe is then carefully removed further with a
circumferential cut, leaving a section of lining projecting from the cut ends of
the host pipe. The length of the cut should leave sufficient space for
assembly of the electro-fusion couplers, and the depth of cut should be made to
the minimum.  Carefully hammer the host pipe to see if the cut section can be
detached from the host pipe.
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[Remark: The exposed lining installed previously by swaging should be
clamped either by split-clamps or fusing taping tee to prevent any possible
reversion into the host pipe due to excess strain.]

Step 3: Installation of New Fitting and Pit Reinstatement

Expand the projected lining to the nearest PE pipe standard size and install a
steel insert/support bush to the both ends of the exposed lining for ensuring the
dimensional accuracy for subsequent electro-fusion to a stub flange. See
Appendix 4.3 for details. Use an industrial hairdryer to further soften the PE
lining during the expansion process, if necessary. Scrap the lining using
scraper cylinder or hand pipe scrapers to remove the oxidised outer surface of
the lining, if needed. Connect the existing lining at the two projected ends
with the new fittings. The new fittings installed should be concrete
surrounded if required (wrapped with polythene sheet for debonding),
followed by backfilling and pit reinstatement.

[Remark: Expansion of PE lining is not required if suitable electro-fusion
step coupler is available. Proprietary flange adaptor can be used for
connection. For the installation of tapping tee, it may be sufficient to cut a
window on the host pipe to facilitate the installation of tapping tee by
eletrofusion. It is however subject to the outside diameter of the close fit
lining matches with the dimension of a standard tapping tee.]

CIPP

Step 1: Preparatory Work

Identify the location of the proposed new fitting to be made on the
rehabilitated pipe and excavate a temporary pit with sufficient size to facilitate
the connection work.

Step 2: Removal of Existing Lining

Use appropriate cutting tools (such as pipe saw, chain cutter, longitudinal pipe
cutter, window cutter and/or or radial cutter, depending on whether the host
pipe is ductile or brittle) for cutting the host pipe and the existing lining.
Flame cutting is prohibited, in order to avoid causing any heat damage to the
existing lining. A section of the pipe, including the host pipe and the lining,
Is to be cut out. Once the section of the host pipe and the lining has been cut
and removed, the lining must be cut back further to a sufficient length to
facilitate the installation of the sealing system (see Step 8 for CIPP in Section
4.4.4).

Step 3: Installation of New Fittings and Pit Reinstatement

Install the sealing system and the new fitting. See Appendix 4.4 for detail.
The new fitting should be concrete surrounded (if required), followed by
backfilling and pit reinstatement.
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Sliplining
Step 1: Preparatory Work
Identify the location of the proposed new fitting to be made on the

rehabilitated pipe, and excavate a temporary pit with sufficient size to facilitate
the connection work.

Step 2: Removal of Lining

Use appropriate cutting tools (such as pipe saw, chain cutter, longitudinal pipe
cutter, window cutter and/or or radial cutter, depending on whether the host
pipe is ductile or brittle) for cutting the host pipe and the existing lining.
Flame cutting is prohibited, in order to avoid causing any heat damage to the
existing lining. A section of the pipe, including the host pipe and the lining,
is to be cut out. The host pipe is carefully removed further with a
circumferential cut to expose the cement (grouted) layer by using appropriate
cutting tools, for subsequent connection to electro-fusion couplers. Adjust
the depth of cut to the minimum at the pipe cutter reference to the thickness of
the host pipe thickness. Carefully hammer the host pipe to see if the cut
section can be detached from the host pipe. Break off and remove the cement
by carefully hammering to expose the lining.

Step 3: Installation of New Fittings and Pit Reinstatement

Scrap the lining using scraper cylinder or hand pipe scrapers to remove the
oxidised outer surface of the lining, if needed. Connect the lining and the
new fitting using standard electro-fusion coupler or proprietary flange adaptor.
See Appendix 4.3 for details. The exposed pipe should be concrete
surrounded if required (wrapped with polythene sheet for debonding),
followed by backfilling and pit reinstatement.

Internal FRP Layer Lining

Step 1: Preparatory Work

Identify the location of the proposed new fitting to be made on the
rehabilitated pipe and excavate a temporary pit with sufficient size to facilitate
the connection work.

Step 2: Installation of Pre-fabricated Fitting

Cut a section of the existing rehabilitated pipe and connect the pre-fabricated
fitting and the host pipe by welded steel collars. The internal FRP layer
lining will be inevitably damaged by the heat generated during flame cutting
and welding, and therefore repair of the damaged lining is required.

Step 3: Repair of Damaged Lining and Pit Reinstatement
Remove the damaged lining by grinding or disc cutting, leaving sufficient
clearance away from the point of welding or flame cutting. Cut back the
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existing lining so that straight edges are formed. Apply the epoxy coating on
the surface exposed. Install sealing systems at the cut ends of lining,
followed by backfilling and pit reinstatement. See Appendix 4.9 for details.

External FRP Layer Wrap

Step 1: Preparatory Work

Identify the location of the proposed new fitting to be made on the
rehabilitated pipe, excavate a pit with sufficient size as necessary and remove
the existing external FRP layer wrap with adequate clearance from the location
of the pre-fabricated fitting to be installed.

Step 2: Installation of Pre-fabricated Fitting

Cut a section of the existing rehabilitated pipe and connect the pre-fabricated
fitting and the host pipe by welded steel collars. The external FRP layer wrap
will be inevitably damaged by the heat generated during flame cutting and
welding, and therefore removal of the damaged layer wrap is required.

Step 3: Installation of Sealing System and Pit Reinstatement

Apply the epoxy coating on the external surface of the host pipe exposed.
Install the sealing systems at the cut ends of layer wrap, followed by
backfilling and pit reinstatement as necessary. See Appendices 4.5 and 4.10
for details.
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JOINT UTIILTY POLICY GROUP

Guideline for Orderly Disposition of Utilities Services

INTRODUCTION

It was decided in the JUPG Meeting dated 19™ August 2004 to form a working group
to reassess alternative means for utilities to share the limited underground space under
footpath of new towns and if appropriate, existing built up area. The working group
comprised the following members:

CLP Power Hong Kong Limited

Drainage Services Department

Highways Department

Hong Kong Broadband Network Limited
Hong Kong Cable Television Limited
Hutchison Global Communications Limited
New World Telecommunications Ltd.
PCCW-HKT Telephone Ltd.

The Hong Kong and China Gas Co., Ltd.
The Hongkong Electric Co., Ltd.

Towngas Telecommunications Fixed Network Limited
Water Supplies Department

Wharf T&T Limited

This guideline intends to promote a cooperative and accommodating culture among
utility undertakers. It has no intention to alter utility undertakings’ own design and
construction standards. Wherever practicable, the “good practices” of this guideline
should be applied to new utilities and to existing utilities when they are modified.

GUIDELINE FOR ORDERLY DISPOSITION OF UTILITIES SERVICES

Present Arrangement of Ultilities

The current arrangement of utilities is as follows:

a) HEC - The nominal depth was 760 mm for their LV cables and 900 mm for
22/11kV cables and associated communication cables in footpath. For
carriageway, the minimum depth for LV, 22/11kV and associated
communication cables was 900mm while the minimum depth for transmission
cables at both footpath and carriageway was 1000 mm.

b) HKCG - When site conditions permit gas pipes at footpath were normally
installed at a minimum depth of 700 mm.

C) PCCW-HKT - The nominal depth was 450mm for their cable ducts
irrespective of the number of cable ducts in footway. Regarding the shafts of
manholes, the nominal depths should be 1 m in footway and 1.5 m in
carriageway respectively. Two shafts would be provided for a manhole under
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normal circumstances. A table showing the dimensions of their typical jointing
chambers is shown in Appendix 1.

d) DSD - the link to their standard drawings is:
http://www.dsd.gov.hk/publications publicity/other publications/standard dra
wings/index.htm

e) WSD - The minimum depth requirements are 600 mm for
footpath/verges/cycle tracks, and 1000 mm for carriageways.
The link to their standard drawings is:
http://www.wsd.gov.hk/en/html/info_publ/wsdstandard/volumel.htm

f) HGC - The minimum depth of HGC's manhole shaft at footway was typically
1 m. The wall thickness of their joint box is less than 200 mm.

g) CLP - The minimum cover from the surface of the footpath to the top of the
services is 450 mm for LV cables and 750 mm for 11kV cables and associated
communication cables. The minimum cover from the surface of the
carriageway to the top of the services for LV/11kV and associated
communication cables is 900 mm. The minimum depth for transmission cables
at both footpath and carriageway is 1000 mm.

Means to Reduce the Overall Width Requirement

a) Although the layering approach of directly burying utility services on top of
one another to reduce the overall footpath width requirements has its
advantages, it will not be further pursued for the time being as it is very
difficult to resolve the obligations and costs for the removal and diversion of
utility services among involved utility undertakings. Common Utility
Enclosure (CUE) is technically a feasible form of layering approach for
installations of different utility companies. However, CUE is more expensive
than direct burying. The extra expenses can only be justified by its intangible
benefits, which are highly controversial.

b) There have been some cases where the project consultant for new
development areas has coordinated with the telecom operators and appointed
one of them to carry out duct laying work for the others. This mode of
operation was beneficial to the parties concerned.

Provision of Transverse Corridor for Bulky Utilities / Structures

a) Highways Department has made it explicit in their Structures Design Manual
that the underground pile cap of Highways’ structure would be constructed
with a desirable minimum depth of 1.5 m from road surface to facilitate the
installation of future utilities. All parties on bulky installation below road
surface should follow the good example set by Highways Department.

b) Water Supplies Department has reviewed the proposal to allow spare cable
ducts in the thrust blocks and would not recommend such arrangement on
operation and maintenance ground.


http://www.wsd.gov.hk/en/html/info_publ/wsdstandard/volume1.htm
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C) As stormwater and sewerage flow by gravity, the locations and levels of
stormwater and sewer pipes/culverts are governed by the hydraulics of the
concerned flow path, it would be very difficult, if not impossible, for Drainage
Services Department to adjust the locations and levels of existing
pipes/culverts to accommodate subsequent underground installations.
However, Drainage Services Department would review the feasibility of
modification proposal on individual case basis.

d) For new installations, DSD would not provide arbitrary traverse corridor or
space (para. 2.4(b) refers) on their services as it affected the flow path and
hydraulic gradient significantly leading to unjustified and uneconomical
design. However, DSD welcomed UUs to offer comments during the planning
or early design stage for making provisions for utilities services in the design
of drainage structures on individual case basis. DSD reminded that other than
DSD, government departments like CEDD, HyD, ArchSD, etc. would design
and construct drainage structures and hence comments on drainage structures
should be addressed to the responsible departments for timely consideration.

e) For new installations, WSD would provide traverse corridor or space (para.
2.4 refers) on their services subject to technical feasibility and an economical
design. WSD also welcomed UUs to offer comments during the planning or
early design stage for making provisions for utilities services in the design of
waterworks structures on case-by-case basis.

2.4 Considerations for Future Arrangements

a) Wherever technically feasible, utility undertakings should consider
maintaining more than the minimum depth required by the Conditions of
Permit so as to accommodate other future utilities. For bulky installations such
as body of underground chamber, underground pile cap of Highways’
structure, base plate for bus-shelter, thrust block for pipes, utility undertakings
should consider maintaining a minimum depth of 750 mm for footpath and
1200 mm for carriageway (Figure 1) so that one layer of utilities could go on
top of the bulky installations and the minimum depth requirement required by
the Conditions of Permit can also be maintained in order to prevent damage.

PAVEMENT/CARRIAGEWAY
V

minimum clearance
(750mm in pavernent/1200mm in carriageway)

%//é/'/

Figure 1
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d)
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If the minimum depths as mentioned in Section 2.4(a) cannot be maintained
continuously in carriageway, whenever technical possible, utility undertakings
should consider providing at localised areas with a minimum depth of 1200
mm for a minimum width of 1000 mm (Figure 2) at every interval of not more
than 40 m, for other facilities to cross over.

PAVEMENT

CARRIAGEWAY
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1 | | | | | | |
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PAVEMENT
PLAN
Figure 2 (a)
CARRIAGEWAY X: min. 1000mm

AV4

X —f X e —- X e - X
—I |__ min. 1200mm

%%

max, max..

max.____| fe— — he— —s]

= 40m 40m 40m

SECTION
Figure 2 (b)

Utilities should avoid laying facilities directly above the facilities of other
utilities in order to prevent future conflicts or obstruction.

To reduce wunexpected obstruction encountered during excavation,
underground facilities associated with those facilities seen at or above ground
level should be restricted as far as practicable within the horizontal distance
“X” of 200 mm from the horizontal boundary of the facilities seen at ground
level (Figure 3) or above ground level (Figure 4) within the vertical depth “D”
of 750 mm from the surface of pavement or 1200 mm from the surface of
carriageway. For example, HEC has modified the design of a manhole shaft
outside Bowen Road Garden car park to maintain the clearance of space from
ground level to 1500 mm depth beyond 200 mm from the edges of the
manhole cover. Please refer to Appendix 2 for the details.
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When the value of X exceeds 200 mm, means to indicate its value should be
provided either (i) locally on the pit covers or (ii) as level 1 detail in response
to EMPC enquiries. An example of EMPC response showing the dimension X
(0.5 m) as level 1 detail is given in Appendix 3. The related information may
be stored as DGN elements (i.e. pure graphic) in the Map Base. It will be
converted to PDF format in generation of the EMPC Reply.

Manhole or Drawpit Cover

9)(,%

Figure 3 (a)

Manhole or Drawpit Cover
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Figure 3 (b)
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Figure 4 (b)
f) Where installations occupy more than half the combined width of the non-

carriageway, the minimum depth would be 900 mm, according to the
Conditions of Permit issued by Highways Department.

g) The areas around road junctions are usually the most critical. Bulky
installations should be avoided atroad junctions as far as practicable. The
possibility of obtaining rights to install underground utilities within the set-
back portion of buildings at road corners should be explored with Lands
Department and Planning Department.

3. REVIEW OF THE GUIDELINE

When appropriate, JUPG will direct the review methodology and frequency of this
practice guideline.

Remark: Please note that Appendices 1, 2 & 3 are not enclosed in the Manual of Mainlaying
Practice, as the contents are not related to the design, construction and operation of
water mains.
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NOTES :

10.
11.

12.
13.

14.

15.

. ALL DIMENSIONS ARE IN MILLIMETRES.

THE CHAMBER SHALL BE SITED ON FOOTWAY OR VERGE AREA TO AVOID TRAFFIC AND ON A BY-PASS PIPE BRANCHED OFF
FROM THE MAIN PIPE.

THE CENTRE-LINE OF THE PIPE WITHIN THE CHAMBER SHALL BE HORIZONTAL UNLESS OTHERWISE APPROVED BY THE ENGINEER.

CONCRETE TO CHAMBER SHALL BE GRADE 35/20D. BLINDING CONCRETE SHALL BE GRADE 20/20D. MINIMUM CONCRETE COVER
TO REINFORCEMENT SHALL BE 40mm.

. REINFORCEMENT SHALL BE CUT TO SUIT OPENINGS AND THE SUMP PIT. BENDING AND SCHEDULING OF BARS SHALL COMPLY

WITH BS 4466. MINIMUM LAP LENGTH FOR HIGH YIELD DEFORMED BARS SHALL BE 34 x DIAMETER OF THE SMALLER LAPPED BAR
UNLESS OTHERWISE SPECIFIED. FOR SIZE OF PIPE OPENING EQUAL TO OR EXCEEDING 200mm, PIPE OPENING REINFORCEMENT
SHALL BE PROVIDED IN ACCORDANCE WITH DRAWING NO. WSD 1.12. FOR DESCRIPTION OF REINFORCEMNET, REFER TO

DRAWING NO. WSD 7.1.

A STAINLESS STEEL SIEVE WITH 2mm OPENINGS SHALL BE PROVIDED AT THE FLANGE JOINT ON THE UPSTREAM SIDE OF THE
PRESSURE REDUCING VALVE.

TAPERS SHALL BE PROVIDED ALONG THE PIPE OUTSIDE THE CHAMBER IN CASE THE PIPE AND BY-PASS VALVE
HAVE DIFFERENT SIZES.

DRAIN PIPE FOR CHAMBER SHALL BE PROVIDED UNLESS FOUND TO BE IMPOSSIBLE ON SITE. DISCHARGE POINT OF THE
DRAIN PIPE SHALL BE DETERMINED ON SITE BY THE ENGINEER.

FOR DETAILS OF STAINLESS STEEL CAT—-LADDER AND EXTENSION, REFER TO DRAWING NO. WSD 7.3.
FOR DETAILS OF CAST IRON GRATING, REFER TO DRAWING NO. WSD 1.41.

FOR DETAILS OF MANHOLE COVER AND FRAME, REFER TO DRAWING NO. WSD 7.15 IN CASE OF CONCRETE FOOTWAY AND
DRAWING NO. WSD 7.51 IN CASE OF FOOTWAY WITH PAVING BLOCKS.

FOR TOP TREATMENT APPLIED TO MANHOLE COVER OTHER THAN TO CONCRETE FOOTWAY, REFER TO DRAWING NO. WSD 1.24.

DIMENSIONS OF THE CHAMBER SHALL BE ADJUSTED BY THE CONTRACTOR TO SUIT SITE CONDITIONS. SUCH ADJUSTMENT IN
DIMENSIONS OF THE CHAMBER SHALL BE APPROVED BY THE ENGINEER.

DETAILS OF THE CHAMBER ARE ALSO APPLICABLE TO IN-LINE STRAINER CHAMBER EXCEPT THAT DIMENSION W SHALL BE
ADJUSTED BY THE CONTRACTOR IN CASE Y-TYPE IN-LINE STRAINER IS TO BE INSTALLED. SUCH ADJUSTMENT SHALL BE
APPROVED BY THE ENGINEER.

EXACT POSITIONS FOR MOUNTING THE DATA LOGGER AND BAKELITE BOARD ONTO THE WALL OF THE CHAMBER SHALL BE

DETERMINED ON SITE BY THE ENGINEER.
X BmE
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ALL DIMENSIONS ARE IN MILLIMETRES.
THE CENTRE-LINE OF THE PIPE WITHIN THE CHAMBER SHALL BE HORIZONTAL UNLESS OTHERWISE APPROVED BY THE ENGINEER.

CONCRETE TO CHAMBER SHALL BE GRADE 35/20D. BLINDING CONCRETE SHALL BE GRADE 20/20D. MINIMUM CONCRETE COVER TO
REINFORCEMENT SHALL BE 40mm.

REINFORCEMENT SHALL BE CUT TO SUIT OPENINGS. BENDING AND SCHEDULING OF BARS SHALL COMPLY WITH BS 4466. MINIMUM LAP
LENGTH FOR HIGH YIELD DEFORMED BARS SHALL BE 34 x DIAMETER OF THE SMALLER LAPPED BAR UNLESS OTHERWISE SPECIFIED. FOR
SIZE OF PIPE OPENING EQUAL TO OR EXCEEDING 200mm, PIPE OPENING REINFORCEMENT SHALL BE PROVIDED IN ACCORDANCE WITH
DRAWING NO. WSD 1.12. FOR DESCRIPTION OF REINFORCEMENT, REFER TO DRAWING NO. WSD 7.1.

A MINIMUM OF 5D STRAIGHT PIPE UPSTREAM AND 2D STRAIGHT PIPE DOWNSTREAM FOR ELECTROMAGNETIC FLOWMETER FROM THE END
OF ELECTROMAGNETIC FLOWMETER SHALL BE PROVIDED WHERE D IS THE NOMINAL DIAMETER OF THE PIPE. THE DIMENSIONS 5D AND 2D
SHALL BE ADJUSTED IN ACCORDANCE WITH THE RECOMMENDATION OF THE SUPPLIER OF THE FLOWMETER AND AGREED BY THE ENGINEER.

THE FLOWMETER SHALL BE A BATTERY—POWERED ELECTROMAGNETIC FLOWMETER UNLESS OTHERWISE AGREED BY THE ENGINEER.
TAPERS SHALL BE PROVIDED ALONG THE PIPE OUTSIDE THE CHAMBER IN CASE THE PIPE AND BY-PASS VALVE HAVE DIFFERENT SIZES.
DRAIN PIPE FOR CHAMBER SHALL BE PROVIDED UNLESS FOUND TO BE IMPOSSIBLE ON SITE. DISCHARGE POINT OF THE DRAIN PIPE
SHALL BE DETERMINED ON SITE BY THE ENGINEER.

FOR DETAILS OF STAINLESS STEEL CAT-LADDER, REFER TO DRAWING NO. WSD 7.3.

FOR DETAILS OF CAST IRON GRATING, REFER TO DRAWING NO. WSD 1.41.

FOR DETAILS OF MANHOLE COVER, REFER TO DRAWING NO. WSD 7.48.

FOR DETAILS OF IDENTIFICATION TAPE FOR CABLE DUCT, REFER TO DRAWING NO. WSD 7.41.

FOR DETAILS OF IDENTIFICATION TYPE FOR WATER MAINS, REFER TO DRAWING NO. WSD 1.31.

FOR CONNECTION DETAILS OF ROLLED STEEL JOIST, REFER TO DRAWING NO. WSD 1.13.

FOR TOP TREATMENT APPLIED TO MANHOLE COVER, REFER TO DRAWING NO. WSD 1.24.

DIMENSIONS OF THE CHAMBER SHALL BE ADJUSTED BY THE CONTRACTOR TO SUIT SITE CONDITIONS. SUCH ADJUSTMENT IN DIMENSIONS

OF THE CHAMBER SHALL BE APPROVED BY THE ENGINEER.
X BmE
Water Supplies Department
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(IF POSSIBLE)

TO NEARBY
STORM WATER
DRAINAGE
SYSTEM

|
g | I
| - . o kel
A . | ] ~
B 7 4 g i 4 ‘.I -
— = 4
| 4 250 SQ. x 100 DP.
. ELECTROMAGNETIC ' SUMP
B FLOWMETER o
R | i _”:/A//PUDDLE FLANGE
/I - w — i = ‘ﬂ“;Ti =
- T
v 150 pJ. SLIP-ON 150 4
: MIN. ‘ FLANGE ADAPTOR ‘ MIN. | - . $80 G.I. CABLE DUCT
- S A WITH NYLON DRAW WIRE
<a¥/’ TO TRANSMITTER PIT
a4 4 - — -
}»s.s. CAT—LADDER i E—
7 > T
4 . . . <
2 .
< 4 A
300 A 300

SECTIONAL PLAN

DIMENSIONS OF ELECTROMAGNETIC

FLOWMETER CHAMBER

NOMINAL DIA, OF
PIPE (DN) 80 100 150 200 250 300
A (mm) 1100 1200 1300 1300 1300 1400

‘S’Water Supplies Department
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STANDARD MAINLAYING PRACTICE

APPENDIX 1.3

AP010303.dwg

CAD REF. :

SHEET 3 of 4
ELECTROMAGNETIC FLOWMETER CHAMBER ON
CARRIAGEWAY FOR PIPE SIZE DN300 OR BELOW
300 600 150 |
\ { I~
600 SQ. MANHOLE
(OPENING WITH D... COVER FINISHED GROUND LEVEL
\VA
=
= < 152 x 89 x 17.09 kg/m RS.J.
S | 200 | 150 | 200 |
o
- — — . A — T
-4 a0
3 R T :
= S (i .
N A R T DU
~ @t U — 816 S.S. HOOK
e A
A
a7 25 x 25 CHAMFERS '
: <7
= ' 4
= . :
S 4
S < PRESSURE TAPPING POINT
4 (25 DIA. THREADED HOLE S
WITH 25 S.S. BALL VALVE) A
- ]150 150 |-~ 4 | —PUDDLE FLANGE
: MIN. ELECTROMAGNETIC MIN. | -
_ﬂAé . FLOWMETER 1 jL/
L 14— - — — — — —
S g FLOW } ﬂ 2~
cgl ] A - S
dgel O ]_20_ } ﬂ <90 1 0
Z .T.A DI, SUP-ON  ~7° 14
S o FLANGE ADAPTOR . 250 SQ. x 100 DP. SUMP
S 9 FALL / A
0 ' - ' a1
5 4 o |_Jq}_| 2
S ' g A4 .
A4 A A g §
75 THICK BLINDING CONCRErEJ
REMOVABLE 200 x 150 20 | S0 |
CONCRETE BLOCK ‘ 850 |
|
SECTION A — A

X ¥ E
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STANDARD MAINLAYING PRACTICE ~ ‘reaon 13

ELECTROMAGNETIC FLOWMETER CHAMBER ON
CARRIAGEWAY FOR PIPE SIZE DN300 OR BELOW

AP010304.dwg

CAD REF. :

300 | 195 | 195 (105, 600 105 300 |
\ \ \ ] ] |
600 SQ. MANHOLE
FINISHED GROUND LEVEL  OPENING WITH DI COVER \ —920 S.S. HANDGRIP
\Z
R,
2 Pl = — & T
z .
o 152 x 89 x 17.09 kg/m R.S.J. o I R 2
a_ " g g
o . | 4 o .
=4 v o a. 5 -
L _ | s
R S A " -
' y {%me ss. |° c,
25 x 25 HOOK L
CHAMFERS 14 -
03(
: ' S.S. CAT—LADDER——= .9
s - . |™—080 G.. CABLE DUCT
o - ° WITH NYLON DRAW WIRE
S A TO TRANSMITTER PIT
RN
_ o A<
500
.
B o .
[T - A
O - .
o
oo T < .
o ZTF i . — ° . g
S| REMOVABLE 200 x 150———4 — -
S| CONCRETE BLOCK = :
S : FALL 4
T's - —<— T
2 e S m < a,
o
B a4 . A
o .
13 N _ 4 94 .
980 UPVC DRAIN PIPE
WITH C.l. GRATING | 300 250
(IF POSSBLE) ; | 850 | | 75 THICK BLINDING CONCRETE
[ |
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STANDARD MAINLAYING PRACTICE ‘e 14

TRANSMITTER PIT ON FOOTPATH

AP010401.dwg

CAD REF. :

‘ 900 |
1 150 | 600 150 1
€ OF ¢80 G.I. CABLE DUCT | \
WITH NYLON DRAW WIRE NOT TO BE
DEFLECTED BY MORE THAN 45' FLOW CONVERTER / 3%("_' SDQl' “g(\)“\‘lggw OPENING
LIMITS OF CENTRE TRANSMITTER ¢ ”
— OF PIT
LINE OF CABLE SUCT FINISHED G@UND LEVEL
—A393 STEEL ORRRR,
©OF P [ WiRE MESH
gl T I
< e “ i
. 4 »
o .
\4@\ g
650 UPVC : ' "
- 1) : i
o hale I B DRAN PIPE 2| g __ DATAJ J] g
LOGGER | -y -
S | 200 sa. x 75
ol |- | DP. SUMP|
—f@r FALL .
'—200 SQ. x 75 DP. SUMP _ j — [ ] —_1
R —CE
| 150 | 600 | 150 | 4 ¥ P
= = 980 G.l. CABLE DUCT—) M 4 1
| 900 | WITH NYLON DRAW WIRE Liw =
| \ TO FLOWMETER CHAMBER
A393 STEEL WIRE MESH— 650 UPVC
75 THICK BLINDING CONCRETE DRAIN PIPE

STANDARD DETAILS

(COVER NOT SHOWN FOR CLARITY)

NOTES :
1. ALL DIMENSIONS ARE IN MILLIMETRES.
2. THE PIT SHALL BE SITED ON FOOTWAY OR PAVEMENT WITHOUT VEHICULAR TRAFFIC IN NORMAL CONDITION.

3. CONCRETE TO CHAMBER SHALL BE GRADE 35/20D. BLINDING CONCRETE SHALL BE GRADE 20/20D. MINIMUM CONCRETE COVER
TO REINFORCEMENT SHALL BE 40mm.

4. STANDARD DETAILS SHALL BE FOLLOWED UNLESS OTHERWISE AGREED BY THE ENGINEER TO USE ALTERNATIVE DETAILS UNDER
SPECIFIC CONDITIONS SUCH AS INADEQUATE SPACE ON SITE.

5. FOR DETAILS OF MANHOLE COVER, REFER TO DRAWING NO. WSD 7.48.
6. FOR DETAILS OF SURFACE BOX, REFER TO DRAWING NO. WSD 7.47.

7. DRAIN PIPE FOR PIT SHALL BE PROVIDED UNLESS FOUND TO BE IMPOSSIBLE ON SITE. DISCHARGE PQINT OF THE DRAIN PIPE
SHALL BE DETERMINED ON SITE BY THE ENGINEER.

8. THE FLOW CONVERTER/TRANSMITTER SHALL BE INSTALLED IN THE PIT AND CONNECTED TO THE FLOW DETECTOR HEAD OF THE
FLOWMETER VIA A CABLE THROUGH THE CABLE DUCT.

9. FOR TOP TREATMENT APPLIED TO MANHOLE COVER, REFER TO DRAWING NO. WSD 1.24.

10. EXACT POSITIONS FOR MOUNTING THE FLOW CONVERTER/TRANSMITTER AND DATA LOGGER ONTO THE WALL OF THE PIT
SHALL BE DETERMINED ON SITE BY THE ENGINEER.

X BmE
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STANDARD MAINLAYING PRACTICE ~ ‘eraon 14

TRANSMITTER PIT ON FOOTPATH

AP010402.dwg

CAD REF. :

‘ 750 ‘ ‘ 750 ‘
1 150 | 450 150 1 1 150 | 450 150 1
\ \ | \ |
300 SQ. D.l. 300 SQ. D.I.
SURFACE BOX SURFACE BOX
© OF PT [\ISHED GROUND LEVEL  FINISHED GROUND LEVEL XQ OF PIT
\V4
\ LRI, R, \
V4|
g ! 4 v g
< S
L2 4 2
i .
= 4 :
-
|- A393 STEEL WIRE MESH
. )
| | —950 uPve .
rm LDRAIN PIPE | FaL :
o ’ | [ = s il | [ {f} :
4 4
B L 200 SQ. x 75 DP.
L 200 SQ. x 75 DP. SUMP L 20
75 THICK BLINDING CONCRETE 75 THICK BLINDING CONCRETE

(AI’)QI’) STEEL WIRE MESH

5
750

]
|
|
|
iy
150,

|
. 950 UPVC
% gDRAIN PIPE

2
s

:?

150 |

PLAN

ALTERNATIVE DETAILS

(COVER, CABLE DUCT, FLOW CONVERTER/TRANSMITTER AND
DATA LOGGER NOT SHOWN FOR CLARITY)
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STANDARD MAINLAYING PRACTICE ~ ‘rrawc 15

ARRANGEMENT FOR BURIED ELECTROMAGNETIC FLOWMETER

AP010501.dwg

CAD REF. :

600
1150‘ 300 ‘1501

—LIMITS OF CENTRE

€ OF ¢80 G.I. CABLE DUCT LINE OF CABLE DUCT

WITH NYLON DRAW WIRE

NOT TO BE DEFLECTED BY € oF PIT

MORE THAN 45° —200 SQ. x 75 DP. SUMP

150 |

/

$50 UPVC
DRAIN PIPE -
#80 G.I. CABLE DUCT L g

WITH NYLON DRAW WIRE B=2

e I _ _@»
PRECAST > ™
— @/ — ~—A393 STEEL
| CONCRETE UNIT ) [\8lz WIRE MESH

600
900

TEE BRANCH TO BE MADE H =
J/ON THE PIPE FOR CONNECTION fi 3
TO THE TRANSMITTER AND i £ _t
E’RESSURE TA)PPING POINT PIT I
SEE NOTE 7 DN25 FULL PORT S.S. BALL
150 | 500 1150 oN25 LNED Gl PIPE VALVE WITH S.S. HANDLE
1! 150 600 150 |TO BE 450mm MAX. BELOW
| 600 | T0 BE 100mm MN. |- >-| 2| FNSHED. GROUND LEveL
ABOVE SURFACE OF | 900 |
BOTTOM SLAB | |
FLOWMETER TRANSMITTER AND
LOCATION PIT PRESSURE TAPPING POINT PIT
STANDARD DETAILS
PLAN

(COVERS OF BOTH PITS NOT SHOWN FOR CLARITY)

NOTES :

1.
2.
3.

10.
1.
12.

ALL DIMENSIONS ARE IN MILLIMETRES.
THE PIT SHALL BE SITED ON FOOTWAY OR PAVEMENT WITHOUT VEHICULAR TRAFFIC IN NORMAL CONDITION.

CONCRETE TO CHAMBER SHALL BE GRADE 35/20D. BLINDING CONCRETE SHALL BE GRADE 20/20D. MINIMUM CONCRETE COVER
TO REINFORCEMENT SHALL BE 40mm.

THE FLOW CONVERTER/TRANSMITTER SHALL BE INSTALLED IN THE TRANSMITTER AND PRESSURE TAPPING POINT PIT AND
CONNECTED TO THE FLOW DETECTOR HEAD OF THE FLOWMETER VIA' A CABLE THROUGH THE CABLE DUCT.

DRAIN PIPE FOR THE TRANSMITTER AND PRESSURE TAPPING POINT PIT SHALL BE PROVIDED UNLESS FOUND TO BE IMPOSSIBLE
ON SITE. DISCHARGE POINT OF THE DRAIN PIPE SHALL BE DETERMINED ON SITE BY THE ENGINEER.

STANDARD DETAILS FOR THE TRANSMITTER AND PRESSURE TAPPING POINT PIT SHALL BE FOLLOWED UNLESS OTHERWISE
AGREED BY THE ENGINEER TO USE ALTERNATIVE DETAILS UNDER SPECIFIC CONDITIONS SUCH AS INADEQUATE SPACE ON SITE.
FOR ALTERNATIVE DETAILS OF TRANSMITTER AND PRESSURE TAPPING POINT PIT, REFER TO THE ALTERNATIVE DETAILS SHOWN ON
APPENDIX 1.8.

FOR TYPICAL DETAILS OF THE CONNECTION BETWEEN THE PIPE AND THE TRANSMITTER AND PRESSURE TAPPING POINT PIT,
REFER TO APPENDIX 1.8.

FOR DETAILS OF MANHOLE COVER, REFER TO DRAWING NO. WSD 7.48.

FOR DETAILS OF SURFACE BOX, REFER TO DRAWING NO. WSD 7.47.

FOR DETAILS OF PRECAST CONCRETE UNITS, REFER TO DRAWING NO. WSD 1.7.

FOR TOP TREATMENT APPLIED TO MANHOLE COVER, REFER TO DRAWING NO. WSD 1.24.

EXACT POSITIONS FOR MOUNTING THE FLOW CONVERTER/TRANSMITTER AND DATA LOGGER ONTO THE WALL OF THE PIT
SHALL BE DETERMINED ON SITE BY THE ENGINEER.
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STANDARD MAINLAYING PRACTICE ~ ‘eraon 1s

ARRANGEMENT FOR BURIED ELECTROMAGNETIC FLOWMETER

AP010502.dwg

CAD REF. :

‘ 900 ‘
1 150 | 600 150 1
\ \ \ \
600 SQ. MANHOLE OPENING
300 SQ. DL FLOW CONVERTER/TRANSMITTER WITH D.J. COVER
FINISHED GROUND LEVEL TSURFACE BOX € oF P
\VA
ORI ' ORI ORI
! . | PRECAST CONCRETE 14 \ 1.
. | 2 —1 4
: —1/ UNTSON 1 : 3 )
e é~TCEMENT MORTAR LL . T= ﬁ
- A
T L - A m
8 | 112 THICK STEEL PLATE : <
@~ 3 — (T0 BE PROVIDED AT 600 T DATA
z|< v ~ BELOW GROUND LEVEL 1 o LOGGER ,
B o IF X EXCEEDS 1500) | 20050, x 75 | o
. — 12 THICK /__;} DP.'SUMP
B STEEL PLATE —H @L P W |
_ e AD i P 1 a4 A~'I_—;L]I—:5L °
é “S\ P\NG 2 = ) 8
Sz 10 TRA E-“\P : - a1
il PRESS“/ BEE T
<C CE o - s - . . sl ot
o _ - 950 UPVC
1 DRAIN PIPE
H ) FLOW 980 G.J. CABLE DUCT 75 THICK BLINDING
1 — WITH NYLON DRAW WIRE CONCRETE
(; L_A393 STEEL WIRE MESH
TEE BRANCH TO BE MADE T e B e
DL SLP—ON ON THE PIPE FOR CONNECTION 10 FLONMETER
T0 THE TRANSMITTER AND
FLANGE ADAPTOR PRESSURE TAPPING POINT PIT
FLOW DETECTOR HEAD (SEE NOTE 7)
TRANSMITTER AND
PRESSURE TAPPING POINT PIT
FLOWMETER LOCATION PIT STANDARD DETAILS

SECTION A — A
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STANDARD MAINLAYING PRACTICE

APPENDIX 1.6
SHEET 1 of 5

ELECTROMAGNETIC FLOWMETER AND
PRESSURE REDUCING VALVE COMBINED CHAMBER

AP010601.dwg

CAD REF. :

(B
\__/
¢ OF CHAMBER

_ ?:7

. F— |

S.S.| CAT-LADDER
TEXTENSION

o o
Rl 2

i \/

>

IS % J]# ]
3 /
EQI;%ER LBAKELITE BOARD FOR MOUNTING
THE PRESSURE GAUGES
915
[ |
| 150 | A | 150 |
[ | | |
PLAN (B
— \__/
PRESSURE
ELECTROMAGNETIC REPUCING VALVE
FLOWMETER
(M)
W
BY—PASS VALVE* *BY—PASS VALVE

WATER MAIN

ARRANGEMENT OF FLOWMETER AND
PRESSURE REDUCING VALVE

o4

X ¥ E
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STANDARD MAINLAYING PRACTICE

APPENDIX 1.6
SHEET 2 of 5

ELECTROMAGNETIC FLOWMETER AND
PRESSURE REDUCING VALVE COMBINED CHAMBER

AP010602.dwg

CAD REF. :

150 |

1400

/150

0.D.OF

Sy I 1a<”
T a S

. I
, ' | — 250 SQ. x 100 DP. SUMP
= > SS. SIEVE
o ) :
=) ~ %| ELECTROMAGNETIC

FLOWMETER

K all ﬂ
y ? . 1 G )
o 1 She

| 150 PRESSURE 150 | 2

1 MIN. B REDUCING VALVE | MIN.

= a- ‘ ‘ “—'
= . la
2 - @y\” 5.S. CAT-LADDER

a2 4

. .
i al__ :

a4 . 2. . 2 .4 L B - B q

' A< N T 4
1150 | A | 150 |

TO NEARBY

'jk

STORM WATER
DRAINAGE
SYSTEM

~————980 UPVC DRAIN PIPE
WITH C.. GRATING
(IF POSSIBLE)

~

DIMENSIONS OF FLOWMETER AND

SECTIONAL PLAN

PRESSURE REDUCING VALVE COMBINED CHAMBER

NOMINAL DIA. OF
PIPE (DN) 80 100 150 200 250 300
A (mm) 1200 1250 1400 1700 2000 2300

X BmE
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STANDARD MAINLAYING PRACTICE e 3 of &

ELECTROMAGNETIC FLOWMETER AND
PRESSURE REDUCING VALVE COMBINED CHAMBER

AP010603.dwg

MANHOLE COVER AND FRAME
FINISHED GROUND LEVEL (
AV

CAD REF. :

S RRLLY o =1 =
. g A C uo:*
< A4 1
50 x 50 CHAMFERS
A.'
4 i
B <
;
0
” D.l. SLP—ON— =
FLANGE ADAPTOR =
<
B PRESSURE
D4 SS. SIEVE— REDUCING VALVE .
L. | ELECTROMAGNETIC - |/—PUDDLE FLANGE
o FLOWMETER ] - ﬂ’/
; Jl = —=1 | w1
— - (| o R -
. : g
. | K
4 . . ! 8
REMOVABLE 200 x 150 — 4 3
CONCRETE BLOCK FALL -
' } S T T : a1 oI
4 . ) . 2N S 3
N D

75 THICK BLINDING CONCREI'EJ

L
SECTION A — A
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STANDARD MAINLAYING PRACTICE ~ ‘rPaon 18

ELECTROMAGNETIC FLOWMETER AND
PRESSURE REDUCING VALVE COMBINED CHAMBER

AP010604.dwg

CAD REF. :

MANHOLE COVER AND FRAME
FINISHED GROUND LEVEL (
\/

RO, : : : — 7
é] a A
. . B <
Ly a— o
/ o o o )
BAKELITE BOARD/ B a
FOR MOUNTING THE : 50 x 50 CHAMFERS | - -
PRESSURE GAUGES a. ° .
SS. CAT-LADDER EXTENSION A
] .
‘A
9 - S.S. CAT-LADDER
. o
a
a '
. o q
© > 4
U " REMOVABLE 200 x 150
. a4 CONCRETE BLOCK
FALL .
. - S— —— : - |_é__ =T
dq . oL o o | _ I — 3 =
S — 4 ] L o
e il L gg0 UPVC DRAN PIPE

WITH C.I. GRATING
(IF POSSIBLE)

75 THICK BLINDING CONCRETE —

200 | 20|
SECTION B — B
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AP010605.dwg

CAD REF. :

STANDARD MAINLAYING PRACTICE ~ ‘rrawc 10

ELECTROMAGNETIC FLOWMETER AND
PRESSURE REDUCING VALVE COMBINED CHAMBER

BRICKWORK LAID ON 1 : 3—

MANHOLE COVER AND FRAME CEMENT MORTAR BEDDING
(IF NECESSARY) —CONCRETE SLAB
—GRANULAR
FINISHED G@UND LEVEL BEDDING
Wz A ] Z -
iﬂ _ ‘A, ] ? v L
= =
22 27
3 o < :
A ) = 4 4
< <
4
<
' \ \ <
| 150 | MANHOLE OPENING | 150 |
\ | | \
\OTES TOP TREATMENT APPLIED TO CONCRETE FOOTWAY

1.
2.

10.

11.
12.
13.

14.
15.

16.

17.

ALL DIMENSIONS ARE IN MILLIMETRES.

THE CHAMBER SHALL BE SITED ON FOOTWAY OR VERGE AREA TO AVOID TRAFFIC AND ON A BY-PASS PIPE BRANCHED OFF
FROM THE MAIN PIPE.

THE CENTRE-LINE OF THE PIPE WITHIN THE CHAMBER SHALL BE HORIZONTAL UNLESS OTHERWISE APPROVED BY THE ENGINEER.

CONCRETE TO CHAMBER SHALL BE GRADE 35/20D. BLINDING CONCRETE SHALL BE GRADE 20/20D. MINIMUM CONCRETE COVER
TO REINFORCEMENT SHALL BE 40mm.

REINFORCEMENT SHALL BE CUT TO SUIT OPENINGS AND THE SUMP PIT. BENDING AND SCHEDULING OF BARS SHALL COMPLY
WITH BS 4466. MINIMUM LAP LENGTH FOR HIGH YIELD DEFORMED BARS SHALL BE 34 x DIAMETER OF THE SMALLER LAPPED BAR
UNLESS OTHERWISE SPECIFIED. FOR SIZE OF PIPE OPENING EQUAL TO OR EXCEEDING 200mm, PIPE OPENING REINFORCEMENT
SHALL BE PROVIDED IN ACCORDANCE WITH DRAWING NO. WSD 1.12. FOR DESCRIPTION OF REINFORCEMENT, REFER TO

DRAWING NO. WSD 7.1.

A MINIMUM OF 5D STRAIGHT PIPE UPSTREAM AND 2D STRAIGHT PIPE DOWNSTREAM FOR ELECTROMAGNETIC FLOWMETER FROM
THE END OF ELECTROMAGNETIC FLOWMETER SHALL BE PROVIDED WHERE D IS THE NOMINAL DIAMETER OF THE PIPE.

THE DIMENSIONS 5D AND 2D SHALL BE ADJUSTED IN ACCORDANCE WITH THE RECOMMENDATION OF THE SUPPLIER OF THE
FLOWMETER AND AGREED BY THE ENGINEER.

THE FLOWMETER SHALL BE A BATTERY-POWERED ELECTROMAGNETIC FLOWMETER UNLESS OTHERWISE AGREED BY THE ENGINEER.

A STAINLESS STEEL SIEVE WITH 2mm OPENINGS SHALL BE PROVIDED AT THE FLANGE JOINT ON THE UPSTREAM SIDE OF THE
PRESSURE REDUCING VALVE IN CASE AN IN-LINE STRAINER ALONG THE PIPE CANNOT BE INSTALLED ON THE UPSTREAM SIDE.

TAPERS SHALL BE PROVIDED ALONG THE PIPE OUTSIDE THE CHAMBER IN CASE THE PIPE AND BY-PASS VALVE HAVE
DIFFERENT SIZES.

DRAIN PIPE FOR CHAMBER SHALL BE PROVIDED UNLESS FOUND TO BE IMPOSSIBLE ON SITE. DISCHARGE POINT OF THE
DRAIN PIPE SHALL BE DETERMINED ON SITE BY THE ENGINEER.

FOR DETAILS OF STAINLESS STEEL CAT-LADDER AND EXTENSION, REFER TO DRAWING NO. WSD 7.3.
FOR DETAILS OF CAST IRON GRATING, REFER TO DRAWING NO. WSD 1.41.

FOR DETAILS OF MANHOLE COVER AND FRAME, REFER TO DRAWING NO. WSD 7.15 IN CASE OF CONCRETE FOOTWAY AND
DRAWING NO. WSD 7.51 IN CASE OF FOOTWAY WITH PAVING BLOCKS.

FOR TOP TREATMENT APPLIED TO MANHOLE COVER OTHER THAN TO CONCRETE FOOTWAY, REFER TO DRAWING NO. WSD 1.24.

DIMENSION B SHALL NORMALLY BE 2 x NOMINAL DIAMETER OF PIPE AND MAY BE REDUCED BY THE CONTRACTOR TO SUIT THE
LENGTHS OF FLOWMETER AND PRESSURE REDUCING VALVE USED.

DIMENSIONS OF THE CHAMBER SHALL BE ADJUSTED BY THE CONTRACTOR TO SUIT SITE CONDITIONS. SUCH ADJUSTMENT IN
DIMENSIONS OF THE CHAMBER SHALL BE APPROVED BY THE ENGINEER.

EXACT POSITIONS FOR MOUNTING THE DATA LOGGER AND BAKELITE BOARD ONTO THE WALL OF THE CHAMBER SHALL BE

DETERMINED ON SITE BY THE ENGINEER.
X BmE
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STANDARD MAINLAYING PRACTICE ~ ‘ePao 17

ELECTROMAGNETIC FLOWMETER, PRESSURE REDUCING VALVE AND
IN-LINE STRAINER COMBINED CHAMBER

AP010701.dwg

CAD REF. :

o N

(B
N

¢ OF CHAMBER

/150 |

- n C

— M— | i

S.S. |CAT-LADDER
FEXTENSION

hvd

1700
1400

915

]

150 |
l
|
\
\.\_

OGCER LBAKELITE BOARD FOR MOUNTING
THE PRESSURE GAUGES
| 915 |
1150 | A 1150 |
\ | | \
PRESSURE

REDUCING VALVE
ELECTROMAGNETIC  IN-LINE
FLOWMETER STRAINER
(W—_s1
Z/ =
BY—PASS VALVE* * BY—PASS VALVE

FLOW VALVE \
WATER MAIN

ARRANGEMENT OF FLOWMETER, IN—LINE STRAINER

AND PRESSURE REDUCING VALVE
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STANDARD MAINLAYING PRACTICE

APPENDIX 1.7
SHEET 2 of 5

IN-LINE STRAINER COMBINED CHAMBER

ELECTROMAGNETIC FLOWMETER, PRESSURE REDUCING VALVE AND

AP010702.dwg

CAD REF. :

150

1400

150 |

0.D. OF

PIPE

400 MIN.

600 MIN.

STORM WATER

DRAINAGE
SYSTEM

TO NEARBY

——— 880 UPVC DRAIN PIPE

WITH C.. GRATING
(IF POSSIBLE)

—2 = T
4 A 4, ] .
< B ‘a .A,I .

P

S

s
I

4. 250 SQ. x 100 DP. SUMP1—>
D.I. SLIP—ON4|7
FLANGE ADAPTOR

X

"| ELECTROMAGNETIC
‘a FLOWMETER — e
. i==infl 15
0 e o FLOW )
_ AL e :
( }F = ER
4 — [&
k. 1150 ‘ ‘ IN—LINE PRESSURE 150 d N\— PUDDLE
STRAINER REDUCING VALVE ‘ MIN. A 4 FLANGE

~

n ’}:[‘es.s. CAT—LADDER

SECTIONAL PLAN

DIMENSIONS OF FLOWMETER, PRESSURE REDUCING VALVE

AND IN—LINE STRAINER COMBINED CHAMBER

NOMINAL DIA. OF
PIPE (DN) 80 100 150 200 250 300
A (mm) 1400 1550 1800 2200 2600 2900
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STANDARD MAINLAYING PRACTICE

APPENDIX 1.7

AP010703.dwg

CAD REF. :

SHEET 3 of 5
ELECTROMAGNETIC FLOWMETER, PRESSURE REDUCING VALVE AND
IN-LINE STRAINER COMBINED CHAMBER
MANHOLE COVER AND FRAME
FINISHED GROUND LEVEL (
v s
ORI, ] % ' . . ' A | § i
50 x 50 CHAMFERS '
s D.l. SLIP—ON ) =
. FLANGE ADAPTOR g s
o PRESSURE °
T noune  REDUCING VALVE )
L ELECTROMAGNETIC ~
Ji ' FLOWMETER STRAINER '
EE B
T N
4 \— PUDDLE
REMOVABLE 200 x 150 - - | FLANGE
CONCRETE BLOCK AL | 4 g
e g ] 3
o 4 e Sl %*
75 THICK BLINDING CONCRErEJ
200 | 250|150
SECTION A — A
X B E
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STANDARD MAINLAYING PRACTICE ~ ‘ePao 17

ELECTROMAGNETIC FLOWMETER, PRESSURE REDUCING VALVE AND
IN-LINE STRAINER COMBINED CHAMBER

AP010704.dwg

CAD REF. :

MANHOLE COVER AND FRAME
FINISHED GROUND LEVEL (

\V4
ORI ' . . = Z
BAKELITE BOARD FOR MOUNTING ﬂ] g
THE PRESSURE GAUGES—— |l ‘ . <
. o o o -
. ) ~— A..
- M) 50 x 50 CHAMFERS | -
A o]
S.S. CAT—LADDER EXTENSION ;
4 ~——S.S. CAT-LADDER
<
. . o
a4
- '
. . g
0 J )
1 U - REMOVABLE 200 x 150
- CONCRETE BLOCK
FALL :
. - - ~— ) - |_é__ 07
Aq o . o C | I — : ! =
4 < S L o
S N R T 3
e 480 UPVC DRAN PIPE
WITH C.l. GRATING
‘ 200 } 250 ‘ (IF POSSIBLE)

75 THICK BLINDING CONCRETE —

SECTION B — B
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STANDARD MAINLAYING PRACTICE ‘e 17

ELECTROMAGNETIC FLOWMETER, PRESSURE REDUCING VALVE AND
IN-LINE STRAINER COMBINED CHAMBER

AP010705.dwg

CAD REF. :

MANHOLE COVER AND FRAME BRICKWORK LAID ON 1 : 3—
CEMENT MORTAR BEDDING CONCRETE SLAB
(IF NECESSARY)  CRANULAR
FINISHED GROUND LEVEL BEDDING
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\OTES - TOP TREATMENT APPLIED TO CONCRETE FOOTWAY

1. ALL DIMENSIONS ARE IN MILLIMETRES.

2. THE CHAMBER SHALL BE SITED ON FOOTWAY OR VERGE AREA TO AVOID TRAFFIC AND ON A BY-PASS PIPE BRANCHED OFF
FROM THE MAIN PIPE.

3. THE CENTRE-LINE OF THE PIPE WITHIN THE CHAMBER SHALL BE HORIZONTAL UNLESS OTHERWISE APPROVED BY THE ENGINEER.

4. CONCRETE TO CHAMBER SHALL BE GRADE 35/20D. BLINDING CONCRETE SHALL BE GRADE 20/20D. MINIMUM CONCRETE COVER
TO REINFORCEMENT SHALL BE 40mm.

5. REINFORCEMENT SHALL BE CUT TO SUIT OPENINGS AND THE SUMP PIT. BENDING AND SCHEDULING OF BARS SHALL COMPLY
WITH BS 4466. MINIMUM LAP LENGTH FOR HIGH YIELD DEFORMED BARS SHALL BE 34 x DIAMETER OF THE SMALLER LAPPED BAR
UNLESS OTHERWISE SPECIFIED. FOR SIZE OF PIPE OPENING EQUAL TO OR EXCEEDING 200mm, PIPE OPENING REINFORCEMENT
SHALL BE PROVIDED IN ACCORDANCE WITH DRAWING NO. WSD 1.12. FOR DESCRIPTION OF REINFORCEMENT, REFER TO
DRAWING NO. WSD 7.1.

6. A MINIMUM OF 5D STRAIGHT PIPE UPSTREAM AND 2D STRAIGHT PIPE DOWNSTREAM FOR ELECTROMAGNETIC FLOWMETER FROM
THE END OF ELECTROMAGNETIC FLOWMETER SHALL BE PROVIDED WHERE D IS THE NOMINAL DIAMETER OF THE PIPE.
THE DIMENSIONS 5D AND 2D SHALL BE ADJUSTED IN ACCORDANCE WITH THE RECOMMENDATION OF THE SUPPLIER OF THE
FLOWMETER AND AGREED BY THE ENGINEER.

7. THE FLOWMETER SHALL BE A BATTERY—POWERED ELECTROMAGNETIC FLOWMETER UNLESS OTHERWISE AGREED BY THE ENGINEER.

8. TAPERS SHALL BE PROVIDED ALONG THE PIPE OUTSIDE THE CHAMBER IN CASE THE PIPE AND BY-PASS VALVE HAVE
DIFFERENT SIZES.

9. DRAIN PIPE FOR CHAMBER SHALL BE PROVIDED UNLESS FOUND TO BE IMPOSSIBLE ON SITE. DISCHARGE POINT OF THE
DRAIN PIPE SHALL BE DETERMINED ON SITE BY THE ENGINEER.

10. FOR DETAILS OF STAINLESS STEEL CAT-LADDER AND EXTENSION, REFER TO DRAWING NO. WSD 7.3.
11. FOR DETAILS OF CAST IRON GRATING, REFER TO DRAWING NO. WSD 1.41.

12. FOR DETAILS OF MANHOLE COVER AND FRAME, REFER TO DRAWING NO. WSD 7.15 IN CASE OF CONCRETE FOOTWAY AND
DRAWING NO. WSD 7.51 IN CASE OF FOOTWAY WITH PAVING BLOCKS.

13. FOR TOP TREATMENT APPLIED TO MANHOLE COVER OTHER THAN TO CONCRETE FOOTWAY, REFER TO DRAWING NO. WSD 1.24.

14. DIMENSION B SHALL NORMALLY BE 2 x NOMINAL DIAMETER OF PIPE AND MAY BE REDUCED BY THE CONTRACTOR TO SUIT THE
LENGTHS OF FLOWMETER, PRESSURE REDUCING VALVE AND IN-LINE STRAINER USED.

15. DIMENSION W SHALL NORMALLY BE 300mm. HOWEVER, IF Y-TYPE IN-LINE STRAINER IS TO BE INSTALLED, THE DIMENSION W
SHALL BE ADJUSTED BY THE CONTRACTOR. SUCH ADJUSTMENT SHALL BE APPROVED BY THE ENGINEER.

16. DIMENSIONS OF THE CHAMBER SHALL BE ADJUSTED BY THE CONTRACTOR TO SUIT SITE CONDITIONS. SUCH ADJUSTMENT IN
DIMENSIONS OF THE CHAMBER SHALL BE APPROVED BY THE ENGINEER.

17. EXACT POSITIONS FOR MOUNTING THE DATA LOGGER AND BAKELITE BOARD ONTO THE WALL OF THE CHAMBER SHALL BE

DETERMINED ON SITE BY THE ENGINEER.
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CRITICAL PRESSURE POINT PIT ON FOOTPATH

AP010801.dwg

CAD REF. :
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NOTES :

10.

ALL DIMENSIONS ARE IN MILLIMETRES.
THE PIT SHALL BE SITED ON FOOTWAY OR PAVEMENT WITHOUT VEHICULAR TRAFFIC IN NORMAL CONDITION.

CONCRETE TO CHAMBER SHALL BE GRADE 35/20D. BLINDING CONCRETE SHALL BE GRADE 20/20D. MINIMUM CONCRETE COVER
TO REINFORCEMENT SHALL BE 40mm.

STANDARD DETAILS SHALL BE FOLLOWED UNLESS OTHERWISE AGREED BY THE ENGINEER TO USE ALTERNATIVE DETAILS UNDER
SPECIFIC CONDITIONS SUCH AS INADEQUATE SPACE ON SITE.

DRAIN PIPE FOR PIT SHALL BE PROVIDED UNLESS FOUND TO BE IMPOSSIBLE ON SITE. DISCHARGE POINT OF THE DRAIN PIPE
SHALL BE DETERMINED ON SITE BY THE ENGINEER.

. FOR DETAILS OF SURFACE BOX, REFER TO DRAWING NO. WSD 7.47.

FOR DETAILS OF MANHOLE COVER, REFER TO DRAWING NO. WSD 7.48.
FOR DETAILS OF TYPE | AND TYPE Il PRECAST CONCRETE UNITS AND MILD STEEL TIE, REFER TO DRAWING NO. WSD 1.7.
FOR TOP TREATMENT APPLIED TO MANHOLE COVER, REFER TO DRAWING NO. WSD 1.24.

EXACT POSITION FOR MOUNTING THE DATA LOGGER ONTO THE WALL OF THE PIT SHALL BE DETERMINED ON SITE
BY THE ENGINEER.
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CRITICAL PRESSURE POINT PIT ON FOOTPATH

AP010802.dwg
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ALTERNATIVE DETAILS —
USING 300 SQ. DUCTILE IRON SURFACE BOX

(COVER, DATA LOGGER AND DN25 PIPE NOT SHOWN FOR CLARITY)
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CRITICAL PRESSURE POINT PIT ON FOOTPATH

AP010803.dwg
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ALTERNATIVE DETAILS —
USING PRECAST CONCRETE UNIT FOR CONSTRUCTION OF PIT WALL

(COVER NOT SHOWN FOR CLARITY)
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STANDARD MAINLAYING PRACTICE

CRITICAL PRESSURE POINT PIT ON FOOTPATH
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APPENDIX 1.9

STANDARD MAINLAYING PRACTICE
CONTACT POINT FOR LEAK NOISE CORRELATION
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STANDARD MAINLAYING PRACTICE

APPENDIX 2.1

SPECIAL JOINTS FOR STEEL PIPES

AP020100.dwg

CAD REF. :
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APPENDIX 2.2

STANDARD MAINLAYING PRACTICE
CONNECTION OF TWO STEEL PIPES USING DUCTILE IRON PIPE
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STANDARD MAINLAYING PRACTICE

APPENDIX 2.3

CONNECTIONS FOR DUCTILE IRON PIPES

AP020300.dwg

CAD REF. :
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STANDARD MAINLAYING PRACTICE

APPENDIX 2.4

CONNECTION OF GALVANISED IRON PIPE TO VALVE

AP020400.dwg

CAD REF. :
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APPENDIX 2.5

STANDARD MAINLAYING PRACTICE
TEE CONNECTION FROM ASBESTOS CEMENT OR CAST IRON PIPES
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STANDARD MAINLAYING PRACTICE APPENDI 28

REPAIRS TO WATER MAINS

AP020600.dwg
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CAD REF. :
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STANDARD MAINLAYING PRACTICE

APPENDIX 2.7

JOINTS ON EXISTING CAST IRON WATER MAINS

AP020700.dwg
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APPENDIX 3.1

STANDARD MAINLAYING PRACTICE
RESTRICTED ZONE FOR UTILITIES AROUND DEEP SUMP GULLIES
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Appendix 3.2

MEMO
From E/C To E/Region (Distribution)
Ref. in (Attn.:
Tel. No. Your Ref. In
Fax. No. dated Fax. No.
Date Total pages
HYDROSTATIC PRESSURE TEST RESULT ON DIA. MAIN LENGTH

2
3

(a)
(b)
(©)
(d)
(e)
()
(2)
(h)
(i)
)

(k) Remarks and Plan Reference (if any) :

LOCATION -

Please be informed that a hydrostatic pressure test has been performed on the above
mentioned pipeline. Details as certified by the undersigned Waterworks Inspector are as
follows:-

Level of Pressure Gauge (APD) metre

T.W.L. of Service Reservoir (APD) metre

Lowest Level of Mains (APD) metre

Maximum Working Head (= (b) minus (c)) metre

Required Test Head (_ times (d)) metre

Height of Pressure Gauge above the Lowest Point metre

Required Test Pressure Reading (= (e) minus (f)) metre= __ kPa

Pressure Reading of

Leakage

Permissible Leakage

litres =

kPa maintained for

hours (I m=1.42 p.s.i.)
litres per hour

litres per hour

This section of pipeline has been cleaned and sterilised in accordance with DI No. 805.

Certified by :

Works Supervisor/

Waterworks Inspector/

Engineer/Construction
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Guidelines in Making Replacement Service Connections in R&R Works

Goals:

1. To avoid illegal connections and thus minimise loss of water

2. To improve operation efficiency and customer services

Objectives:

1. To avoid reinstating illegal connections and abandoned tees when making
replacement service connections

2. To keep records of those suspicious connections for future follow up action if
situation does not permit verification of the legality of the existing connections

3. To make provisions to allow for future investigation of water loss (due to e.g.
leakage or illegal connections) in the inside services downstream from the
replacement service connections

4. To map the correlation between the premises where the registered consumers
reside and the corresponding service tee connections

Guidelines
Item Lo Action | Enabling
Item Description
Ref. Party Party
(A) Site Works

AOQ1 |Study the scope of connection works and seek advice from| Designer/| Region
Region on the corresponding probable boundary of supply atf RSS
an appropriate stage for planning of connection works. (See
also Note 1)

[Note 1: AM Section has arranged DO/HQ to disseminate aj DO/HQ AM
shape file containing georeferenced grids of premises with
registered consumers for RSS’ viewing and reference.

Action completed]

AO02 |Identify as far as practicable legitimate consumers and their] RSS

corresponding connection points (CP) along the new water

mains based on MRP/site inspections/liaison  with
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Item
Ref.

Item Description

Action
Party

Enabling
Party

consumers at an appropriate stage and map these CPs with
the consumer meters/premises, and record those
unmapped/uncharted connections for further investigation
by others. (See Note 2)

[Note 2: a legitimate connection point is a connection which
connects WSD water mains to a private mains (or
inside/fire service) to serve at least one legitimate
consumer (i.e. to a registered consumer meter or fire
service). There may be cases where illegal connections
are made along the existing mains/inside services but
before the consumer meters. These cases are to be dealt
with separately in AO7 and the “C” series of these

Guidelines.]

A03

Conduct valve operation, if desirable and practicable, in
planning the connection of the existing CPs to the new

mains. Record the findings to facilitate future mapping.

RSS

A04

Seek Region’s assistance for difficult cases (e.g. those
involving suspicious types of pipe materials, abnormal
connection arrangement (including e.g. tee without isolation

valve), long buried inside services before meters etc).

RSS

Region

A0S

Solicit assistance from Customer Service Division (CSD)
for remaining difficult cases (e.g. RSS could not gain access

for site inspection).

Region

CSD

A06

Make connections only for legitimate CP subject to the
provisions in B05. When making such connections,
considerations should be made to shorten as far as possible
the length of supply pipe and the inside service, i.e. the
connection point should be as close to the premises as
possible, all subject to the site/project constraints, in

consultation with Region when necessary.

RSS

Region

A07

Advise Designer/RSS to install check meters or make
provision for future installation of check meters at the
connection points for those suspicious inside services (e.g.
those of long length and mostly buried with reasonable
ground for suspicion). In cases where installation of check
meters could not be accommodated in R&R works, Region

to take it up.

CSD

Designer
/RSS/Region
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Item
Ref.

Item Description

Action
Party

Enabling
Party

A08

Prepare a report as shown in Annex 1 to Region with a copy
to AM Section (for posting to the DMS, if feasible).

RSS

AQ09

Submit as-built record via RRDMS (or in hard copies where
RRDMS submissions are inapplicable) for the identified
legitimate connection points and correlate them with the
premises identified to be served by the new mains. In
cases where the mapped premises do not exist on the base
map, correlation could be indicated on hard copies with an
outline of the concerned premises together with available
details (such as address) for future follow up. Such
information should be included in the report on replacement

service connections (see A08).

RSS

A10

Report irregularities (e.g. illegal connections teed off from
inside services or leakage of inside services) found on site to
CSD.

RSS

CSD

(B) Checking of uncharted tees

BO1

When connecting the new water mains to the system, install
additional valves on the existing water mains to be
abandoned for checking uncharted service water main

connections.

RSS

B02

After completion of CP connections, close the additional
valves installed on the existing water mains for checking

any uncharted CP.

RSS

B03

Upon receipt of no water supply from premises due to B02,
conduct site inspection to confirm the existence of any
uncharted CP. Supply from the existing water mains may

be temporarily reinstated during the course of investigation.

RSS

Region

B04

If the uncharted CP has consumer meters, make connections
to the new water main. When making such connections,
considerations should be made to shorten as far as possible
the length of supply pipe and the inside service, i.e. the
connection point should be as close to the premises as
possible, all subject to the site/project constraints, in

consultation with Region when necessary.

RSS

Region
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Item Lo Action | Enabling
Item Description
Ref. Party Party
BO5 [For uncharted CP confirmed to have no consumer meter, no| RSS CSD

replacement connection should be made and RSS should
inform CSD to follow up with the consumer. For
uncharted CP where legitimate consumer meter could not be
ascertained (e.g. due to consumer’s uncooperative attitude,
RSS should advise CSD to follow up immediately. CSD
should advise RSS whether connection should be made as
soon as practicable on the understanding that the R&R
programme should not be adversely impacted. Should
replacement connection be made eventually without
confirming the legitimacy of the connection because of other
over-riding considerations, RSS should take and include all
necessary records into the Report set out in AO8 for future

follow up action.

(C) Measures to minimise inside service leakage and
facilitate future investigation of water loss

CO1 |Advise Designer/RSS to install flowmeter on the existingl WLM Designer
network to enable monitoring of the network performance /RSS/

including inside services before and after R&R works. In Region
cases where installation of flowmeters could not be

accommodated in R&R works, Region to take it up.

C02 |Rationalise the supply network for simplification and| Designer | Region
improvement of supply redundancy; consider if the bundle| /RSS
of inside services could be replaced by a common water
main (i.e. to shorten the length of inside services and thus
possibility of inside service leakage and illegal connections)
subject to site/project constraints including land, villagers’

reaction, etc.

November 2010
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Annex 1
From : [Project Divison]
To : [Region]

Report on Replacement Service Connections
Made under Works Order No.??? under Contract No.???

(A) Background Information

Name of Consultant:

Name of Contractor:

Contract No.:

Contract Title:

Works Order No.:

Date of commencement of Works Order:
Date of completion of Works Order:

(B) Mapped premises not included in RRDMS due to non-existence of the
premises on the basemap

*NIL/Please refer to Drawing No. ??? in Annex 1 (note: with legend to show these
connections)

Connection Reference (say MC 01):
VRN of the tee valves:
Record Site Photos

Connection Reference (say MC 02):
VRN of the tee valves:
Record Site Photos
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(C) Unmapped premises with legitimate consumers

*NIL/Please refer to Drawing No.: ??? in Annex 1 (note: with legend to show
unmapped premises)

Premises Reference (say PR 01):
Meter(s) no:
Record Site Photos

Premises Reference (say PR 01):

Meter(s) no:
Record Site Photos

(D) Suspected illegal/abandoned mains not connected

*NIL/Please refer to Drawing No. ??? in Annex 1 (note: with legend to show these
connections)

Connection Reference (say IC 01):
Record Site Photos

Connection Reference (say IC 02):
Record Site Photos
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(E) Suspicious connections reinstated and required follow up investigation by
Region/CS Division

*NIL/Please refer to Drawing No. ??? in Annex 1 (note: with legend to show these
connections)

Connection Reference (say SC 01):
VRN of the tee valve:
Record Site Photos

Connection Reference (say SC 02):

VRN of the tee valve:
Record Site Photos

*  Delete where inapplicable



STANDARD MAINLAYING PRACTICE

APPENDIX 3.4

AP030401.dwg

CAD REF. :

SHEET 1 of 2
CATHODIC PROTECTION SYSTEM
\
|
|
J
-— T
1
1
T
1
TEST STATION T
CPP(TS) STEEL PIPE i
REFERENCE .
ELECTRODE (
IN' CHEMICAL ! T
BACKFILL .
ANODE
STATION
CPP(A2)
ﬁ—% |
o S AR
_ CURRENT- ]| .- .
- FLOW -
2R . :
S " GALVANIC, ANODE BLOCKS
. ST * IN' CHEMIGAL ‘BAGKFILL . -
“SOIL .- - o - (e.g. 2 ANODE COLUMNS, -
= e " EACH 10m LONG, SPACED - ..
o - AT 6m APART, AND WITH
S - - & NOS. MAGNESIUM ANDOE BLOCKS . . -
© N EACH COLUMN) .
TYPICAL LAYOUT OF GALVANIC ANODE SYSTEM
K 7% B

o4

ater Supplies Department
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CATHODIC PROTECTION SYSTEM

AP030402.dwg

CAD REF. :

TRANSFORMER TEST STATION
/ RECTIFIER CPP(TS) \

(— \ CABLE ( \
[
B ERL=N
N Nt
(=)
FINISHED GROUND LEVEL
\Z
CABLE CABLE
ISOLATING JOINT/ M
T
CURRENT
FLOW REFERENCE
ELECTRODE 1
IN' CHEMICAL
BACKFILL .
STEEL PIPE T
\ CURRENT |
FLOW

ISOLATING JOINT

ANODE BLOCKS IN LOW/

RESISTMTY  BACKFILL
(e.g. 6 NOS. TITANIUM ANODE BLOCKS
WITH MIXED METAL OXIDE COATING)

TYPICAL LAYOUT OF IMPRESSED CURRENT SYSTEM

X BmE
Water Supplies Department




APPENDIX 3.5
SHEET 1 of 2

STANDARD MAINLAYING PRACTICE
CAST IRON ROUND HEAD FIRE HYDRANT ASSEMBLY
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STANDARD MAINLAYING PRACTICE
CAST IRON ROUND HEAD FIRE HYDRANT ASSEMBLY
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STANDARD MAINLAYING PRACTICE

APPENDIX 3.6

SWAN NECK FIRE HYDRANT AND CAP (TYPE II)

AP030600.dwg

CAD REF. :

| 290 |

12 x 12 x 9.5 THICK M.S.
STOPPERS (1 NO. AS SHOWN,
1 NO. ON OPPOSITE SIDE)
TO BE WELDED AFTER

TIGHTENING OF -
FIRE HYDRANT
CONNECTION i
j S.S. CHAN
\\\\\"‘:\—_—:q-ff‘//
I~ 080 G.. PIPE
! ‘ 60  (14/16
ROUND THREAD
S 2 TP ‘M‘
S | (SEE DETAIL, ‘1’
o 75 0.0. x 6 THICK
| RUBBER INSERTION PIECE
-
. o -
—
o = s ©
| [—H
- J'Lf\f\l_: —
RN
S
| N
“OI - 80 TAPER THREAD
- T0 BS 21
(1) TYPE Il DUCTILE IRON CAP
ASSEMBLY
¥ ¥ | 80D x651D x 6 THCK
R=0.11" \ \ \ RUBBER GASKET
» ROUND THREAD
3 B.S.P.\ ROUND
o - (SEE DETALL ‘1)
N % _
o R
o A3
R=0.14" 3| s £ 5 3
¢ H ? = ™
DETAIL ‘1 sl
@ BRONZE FIRE HYDRANT CONNECTOR
NOTES :

1. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS OTHERWISE STATED.
2. ALL MACHINED SURFACES ARE MARKED THUS ‘v

o4

X ¥ E

ater Supplies Department




STANDARD MAINLAYING PRACTICE

APPENDIX 3.7

INSTALLATION OF PEDESTAL AND SWAN NECK HYDRANTS

AP030700.dwg

D.I. DOUBLE SOCKET
90" BEND

DN150 D.I. PIPE

(CONTROL VALVE)

DN150 D.I. COLLAR
WITH MECHANICAL JOINT

—DN150 FLANGED SPIGOT PIECE
i Tail HeH
HH — - - - ' )
- 0L Hj ] e | ]
L \ DN150 GATE VALVE

KERB LINE

CLEARANCE FROM
KERB LINE SEE
TABLE BELOW

CAD REF. :

DN150 D.I. COLLAR
WITH MECHANICAL JOINT

DN150 FLANGED
SPIGOT PIECE

DN150 GATE VALVE
(ISOLATION VALVE) \
TEE PIECE WITH

FLANGED BRANCH

MINIMUM CLEARANCE FROM KERB LINE (IN mm)

WHERE CARRIAGEWAY CROSS FALL IS
A WAY AWAY FROM HYDRANT
DESIGN
SPEED OR TOWARDS HYDRANT | TOARRDS HYDRANT
(N km,/h) BUT NOT STEEPER D STEERES
THAN 2.5% 5%
<50 500 600
>50 AND <80 600 600
K >80 1000 1000

[—

PLAN VIEW

INSTALLATION OF PEDESTAL HYDRANT — #150mm DUCTILE IRON PIPES

NOTE: FOR ROADS (SUCH AS DISTRICT AND LOCAL DISTRIBUTOR ROADS, RURAL
ROADS B AND FEEDER ROADS) WITH FOOTWAY ONLY AND WITHOUT VERGE,
HYDRANTS CAN BE ERECTED CLOSER TO THE EDGE OF THE CARRIAGEWAY
BUT NOT LESS THAN 200mm FOR ANY PART OF THE INSTALLATIONS.

FOR ROADS WITH A SPEED LIMIT OF 70km/h OR ABOVE, STRICT
COMPLIANCE WITH THE REQUIREMENTS OF THE ABOVE TABLE IS REQUIRED.

EXTRACTED FROM STANDARD DRAWING WSD 1.17

DN80 COPPER ALLOY

GATE VALVE

( LONG SCREW

WELDED

SWAN NECK ATTACHMENT

———%

—-—H

INSTALLATION OF ¢80mm SWAN NECK HYDRANT —

90" BEND

DNBO COPPER ALLOY
GATE VALVE
*KB’}\';%R ! DOUBLE FLANGED
FLANGED DISTANCE PIECE

980mm GALVANISED IRON PIPES

FOR EXISTING SWAN NECK

SOCKET PIECE\

D.l. SWAN NECK WITH WELDED
ON / CAST ON FLANGE

] _

ﬂ_) ~——90" DOUBLE FLANGED

[

FLANGED SPIGOT PIECEJ

INSTALLATION OF ¢80mm SWAN NECK HYDRANT —

JJ—Z DUCKFOOT BEND
L\

FOR DN100 DUCTILE IRON PIPES, ADD A REDUCER IN FRONT OF GATE VALVE

¢80mm DUCTILE IRON PIPES

X BmE
Water Supplies Department




Appendix 3.8

WATER SUPPLIES DEPARTMENT
Notification Form for Shallow Covered Water Mains

From To CTO/DO
Ref. in (Attn.:
Tel. No. Your Ref. In
Fax. No. dated Fax. No.
Date Total pages
General information of Shallow Covered Water Mains (SCM)
1. SCM No. :
(assigned by DO/HQ in case of a newly laid or newly identified SCM unit)
2. Location : * Footpath/Carriageway/Verge/Cycle track/Others, please specify
at
(Number and name of street, estate or village)
* HK .
Other specified
KLN .
NT details:
(Place and District) (e.g. Lamp post no. or PH no. etc)
3.  Type: [ ] Fresh [] Salt
4.  Condition : [] Newly Laid [] Abandoned [] Altered [] Existing Pipe
5. Date of laying :
6.  Reference Drawing/File/Sketch No. :
7. MRP No. :
Details of protected SCM
Diameter : *mm/inch  Material : * DI/MS/PE/GI (Lined)/UPVC/
(others, please specify)
Length : m Crown Level : m A.P.D. Cover : m
Method of protection : [] Byconcrete surround [ ] By steel cover plates
[ ] ByR.C.slab [] By sheathing pipe [ ] By other method
(Please specify)
Remarks :
Checked by : For DO/HQ use only
Date Received
Date Recorded
Engineer Recorded by
/ / Checked by
* Delete whichever is inapplicable [] Tick as appropriate
Note : This notification form should be forwarded to Drawing Office together

with the relevant Drawing(s)/Sketch(es) showing the position of the SCM.
e.g. As-Built Drawing, WWOS35 etc.
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MAINS RECORDS SIGN CONVENTIONS AND DESIGNATIONS

SIGN CONVENTIONS

TYPE LEGEND NOTES:
MAINS 1. WSD MAINS INCLUDE :
FRESH/SALT WATER MAINS (a) MAINS LAD AND MAINTAINED BY WSD.
RAW/UNTREATED WATER MAINS/CONDUIT ——o—o— (b) MANS LAD BY OTHER DEPARTMENTS
BEING LAID MAINS _ OR PRIVATE PARTIES BUT MAINTAINED
PROPOSED MAINS R R BY WSD AT WSD'S COST.
WASHOUT PIPE _ 2. PRIVATE MAINS INCLUDE MAINS IN PRIVATE

SLUDGE PIPE —_— e e ROADS, PRIVATE HOUSING ESTATES, ETC.

NOT MAINTAINED BY WSD.
TREATED EFFLUENT MAINS —_—

WATER MAINS REQUIRE REGULAR FLUSHING 222220 mué EK,DOE?(E%TBEEA%BMVEE%SM&?LUDE

PRIVATE MAINS (SEE NOTE 2) _— DEPARTMENTS NOT MAINTAINED BY WSD.
MAINS OF OTHER DEPARTMENTS (SEE NOTE 3) —_— 4. EXTRACTED FROM DRAWING NO. SK3988B.

REPLACEMENT AND REHABILITATION MAINS _—
PENDING HANDOVER TO WSD

FIRE SERVICES

PEDESTAL FIRE HYDRANT — TeH
GROUND FIRE HYDRANT — O
HEAVY DRAW-OFF FIRE HYDRANT —tw
SWAN NECK FIRE HYDRANT — PN ABBREVIATIONS
TWIN OUTLET SWAN NECK FIRE HYDRANT — TN
FIRE SERVICES CONNECTION — \F | PIPE MATERIALS
VALVES AC ASBESTOS CEMENT
BUTTERFLY VALVE — B g CAST IRON
SLUICE VALVE — | cone CONCRETE
GATE VALVE — | corp COPPER ALLOY
STOP COCK — X |y DUCTILE IRON
SINGLE AIR VALVE — Ay GALVANIZED IRON
DOUBLE AR VALVE — o | g LINED GALVANIZED IRON
WASHOUT VALVE Wov GRP GLASS FIBRE REINFORCED PLASTIC
NON RETURN/REFLUX VALVE gt NRV HDPE HIGH DENSITY POLYETHYLENE
FLOW REGULATING VALVE _NFRV_ MDPE MEDIUM DENSITY POLYETHYLENE
NORMALLY CLOSED VALVE —— PE POLYETHYLENE
PRESSURE CONTROL/REDUCING,/RELIEF VALVE — RPRY | ews GALVANIZED MILD STEEL
FLAP VALVE — M gs g;LE[;LSTEEL
OTHERS UPve UNPLASTICISED POLYVINYL CHLORIDE
STANDPIPE —_fsP
VENTURI TUBE —%\r’rEL REHABILITATION METHODS
INSPECTION. MANHOLE TEE ;rrv RA CURED IN PLACE PIPE (CIPP)
AR VALVE ON INSPECTION MANHOLE TEE — 3N CLOSE FIT ("FOLD AND FORM" SYSTEM)
INSPECTION MANHOLE — g M ke PIPE BURSTING
WATER TUNNEL m——————— | RD SLIP LINING/SLIP INSERTION

RE CLOSE FIT ("SWAGELINING” SYSTEM)
ESSENTIAL VALVE REFERENCE NUMBER X Lcc RF FIBRE REINFORCED PLASTIC (FRP) SYSTEM
LEAKAGE. COLLECTION CHAMBER NG RG INTERNAL LINING REPAIRED
LEAK NOISE CORRELATION POINT —fwe gy EXTERNAL COATING REPAIRED
CATHODIC PROTECTION POINT cpp
CHECK METER/FLOWMETER — oM

WOM

WASTE DETECTION METER

DISTRICT METER WITH STRAINER —Eﬁ*%

AP030900.dwg

CAD REF. :

FLOW MEASUREMENT CHAMBER FOR ULTRASONIC FLOW METER I FMC

SHALLOW COVERED WATER MAINS —SMy

CHANGE IN PIPE _

BLANK FLANGE/END CAP —

PIPES CONNECTED _

PIPES CROSS OVER _—
DESIGNATIONS

‘450DI199° DESIGNATES 450mm DIAMETER DUCTILE IRON PIPE LAID IN 1999.
‘600SO3(E)’ DESIGNATES 600mm DIAMETER STEEL PIPE LAID IN 2003 (ENTRUSTMENT).
‘600DI97(W10582/2B)  DESIGNATES 600mm DIAMETER DUCTILE IRON PIPE LAID IN 1997 WITH DRAWING REFERENCE (W10582/28).

*150DI04W0, 150DI04F, 150DI040F" DESIGNATES 150mm DIAMETER, DUCTILE IRON PIPE MATERIAL, LAID IN 2004, OF TYPE WASHOUT PIPE, FIRE SERVICE MAINS AND OVERFLOW PIPE
RESPECTIVELY.

*150CIRA04"  DESIGNATES 150mm DIAMETER CAST IRON PIPE REHABILITATED IN 2004 BY CURED IN PLACE PIPE METHOD (SEE ABBREVIATIONS).
‘600S03(L), 600S03(DRY), 600SO3(PC)’ DESIGNATES 600mm DIAMETER, STEEL PIPE MATERIAL, LAID IN 2003 WITH LEAKAGE COLLECTION SYSTEM, DRY MAINS AND PENDING

‘80PEO9(TMF)  DESIGNATES 80mm DIAMETER, POLYETHYLENE PIPE MATERIAL, LAID IN 2009, TEMPORARY MAINS FOR FLUSHING.

COMMISSION MAINS RESPECTIVELY.
X BmE
Water Supplies Department




STANDARD MAINLAYING PRACTICE APPERDI 4.1

DETAILS OF ARRANGEMENT FOR FLUSHING AT DEAD—-END MAINS
ADJACENT TO DISTRICT BOUNDARY VALVE

AP040100.dwg

CAD REF. :

; PH,/WASHOUT
P4 P4

VALVE ‘A VALVE 'B’

OPTION 1

DISTRICT BOUNDARY VALVE

>4
VALVE ‘A’* *VALVE i
i PH/WASHOUT

OPTION 2

NOTE :
1. UNDER NORMAL OPERATION CONDITION, ONLY VALVE ‘A" OR VALVE ‘B’ ARE OPENED.

X BmE
Water Supplies Department
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Advantages and Disadvantages of

Various Methods of Rehabilitation of Water Mains

Type of
Rehabilitation Advantages Disadvantages
Method
Close Fit Lining Commonly used for structural “Swagelining” system - requires a

rehabilitation of small to medium size
pipes with PE liners which are
comparatively easy for maintenance.

“Fold and Form” system - can
accommodate a size ranging from DN
600 to DN 900 for semi-structural
lining. Particularly applicable when
the available working space is limited,
because the lining can be spliced in
short segments on site before folding.

long stick of lining to be butt welded
and laid behind the access pit prior to
insertion.  Sufficient working space
should be allowed for welding before
swaging and insertion.

“Fold and Form” system — can only
allow for a maximum size normally
up to DN 400 for fully-structural
lining. Lining is normally delivered
on drums held by drum trailers.
Sufficient lead time should be allowed
for the procurement and delivery of
lining.

Semi-structural ~ rehabilitation  of
cement-lined steel pipe should not be
adopted, unless the cement lining can
be completely removed to avoid the

creation of ridges in the lining.

Cured-in-place
Pipe (CIPP)

Able to be tailor-made in factory to
suit the diameter of the host pipe to be
rehabilitated.

Able to accommodate bends within
the host pipe up to 22.5°.

Uses a lining thinner than that of
Close Fit Lining for rehabilitating
pipes with the same size.

Increasing difficulty in installation of
CIPP lining with increasing diameter
of the host pipe.

Requires high quality control for resin
mixing, impregnation, installation and
curing.

Requires proprietary sealing system to
protect the interface between the CIPP
lining and the host pipe.

Less easier to accommodate variation
in the diameter of the host pipe.

More difficult and complicated for
maintenance as compared with
standard PE liners. Rarely used
nowadays.
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Type of
Rehabilitation Advantages Disadvantages
Method
Sliplining ® A relatively simple and efficient Less easier to accommodate bends.
rehabilitation technique for long runs Requires adequate clearance between
with few connections. the sliplined pipe and host pipe to
® Does not require a long stick as pipe allow for smooth insertion, thus
welding can be carried out on site. leading to significant reduction in
® Able to accommodate minor variation cross-sectional area of the host pipe
in the diameter of the host pipe (as the and hydraulic capacity.
sliplining does not need to be “close
fit” with the host pipe).
® As an alternative to Close Fit Lining
for structural rehabilitation of large
diameter pipes with PE liners.
Internal FRP ® A relatively quick rehabilitation For use in large diameter steel pipes
Layer Lining technique to be carried out manually, only, with localised defects and weak
with minimal impact to the host pipe. spots 1n the host pipe to be repaire
N ith minimal imp he host pip pots in the host pip be repaired
PY ; ; before application of the lining/wrap.
External FRP Requlres a .small site access to the. h.ost . . .
pipe (for internal FRP layer lining Requires high quality control for
Layer Wrap . ..
only). application of lining/wrap.
More difficult and complicated for
maintenance as compared with normal
steel pipe coated with epoxy lining.
Automatic ® A relatively quick rehabilitation For use in steel pipes only, with
Internal technique, where man-entry into the localised defects and weak spots in the
Coating host pipe is not required. host' pl'pe to b('e .repalred before
® Require a small site access to the host application of the lining.
Replacement )
pipe.
Manual ® A relatively economical and reliable For use in steel pipes only, with
Internal rehabilitation technique. localised defects and weak spots in
Coating ® Does not require installation of sealing host pipe to be repaired before
Replacement system at pipe ends. application of lining.
® Structural rehabilitation of large Requires man-entry into the pipeline,

diameter steel pipes can be achieved
by patching up localised weak spots
with steel plate before applying epoxy
coating which is comparatively easy
for maintenance.

and cleaning and sand blasting to

ensure good adhesion of

epoxy/polyurethane to the host pipe.

Requires a longer time for the

application and curing of epoxy lining.
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SCHEMATIC ARRANGEMENT FOR CONNECTING PIPE REHABILITATED BY
CLOSE FIT LINING / SLIPLINING TO EXISTING / NEW PIPE

AP040301.dwg

CAD REF. :

STANDARD ELECTRO—FUSION
COUPLER
STUB FLANGE
HOST PIPE N
‘\ 1 [N
ky y. o %
I
CLOSE FIT LINING || I | || | connection To
WITH TS END - - - - - - EXISTING / NEW PIPE BY
PROPERLY EXPANDED | | j | | | FLANGE JOINT
‘\ !7\ p 4
N

STEEL INSERT / J
SUPPORT BUSH

(SEE DETAL °17) LMATING FLANGE (BACKING RING)

METHOD 1 : USING STANDARD ELECTRO—-FUSION COUPLER
(FOR CLOSE FIT LINING)

STUB FLANGE
HOST PIPE \
‘\ [1 ]
‘\'

CLOSE FIT LINING | | || CONNECTION TO
- - - - - - EXISTING / NEW PIPE BY

| | | | FLANGE JOINT

ELECTRO—FUSIONJ
STEP COUPLER
MATING FLANGE (BACKING RING)

METHOD 2 : USING ELECTRO—FUSION STEP COUPLER
(FOR CLOSE FIT LINING)

PROPRIETARY SLIP-ON TYPE

HOST PIPE _ END CLAMPING / GRIPPING
1 FLANGE ADAPTOR
‘Y —
CLOSE FIT LINING | CONNECTION TO
- - - — {—EXISTING / NEW PIPE BY

| FLANGE JOINT

€ F—‘
gl 4

METHOD S : USING PROPRIETARY FLANGE ADAPTOR
(FOR CLOSE FIT LINING)

X BmE
Water Supplies Department
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SCHEMATIC ARRANGEMENT FOR CONNECTING PIPE REHABILITATED BY
CLOSE FIT LINING / SLIPLINING TO EXISTING / NEW PIPE

AP040302.dwg

CAD REF. :

STANDARD ELECTRO-FUSION
COUPLER N

CEMENT GROUTW HOST PlPET‘

T
4

STUB FLANGE
~
'_ ‘\
CONNECTION TO

SLIPLINING | | | |
_ _ _ _ - EXISTING / NEW PIPE BY
| | | | FLANGE JOINT

LMATING FLANGE (BACKING RING)

METHOD 4 : USING STANDARD ELECTRO—FUSION COUPLER
(FOR SLIPLINING)

PROPRIETARY SLIP-ON TYPE
_/END CLAMPING / GRIPPING

CEMENT (;ROUTW HosT PlPEW N AN
— %=,
SLIPLINING | CONNECTION TO
- - - — 41— EXISTING / NEW PIPE BY
| FLANGE JOINT
\ /#—‘
4 U

METHOD 5 : USING PROPRIETARY FLANGE ADAPTOR
(FOR SLIPLINING)

SUPPORT BUSH

CLOSE FIT LINING CLOSE FIT LINING
USE SUITABLE EXPANDER
TO ENLARGE SUPPORT BUSH
AND CLOSE FIT LINING

SUPPORT BUSH CLOSED
AND FIT TO LINING

DETAIL ‘1’
INSTALLATION OF SUPPORT BUSH AT END OF CLOSE FIT LINING

X BmE
Water Supplies Department
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SCHEMATIC ARRANGEMENT FOR CONNECTING PIPE REHABILITATED BY
CURED—IN-PLACE PIPE (CIPP) METHOD TO EXISTING / NEW PIPE

AP040400.dwg

HOST P'PEW E END OF HOST PIPE
vi
CIPP LINER ? CONNECTION TO
K% _ _ _ _ B EXISTING / NEW PIPE BY
APPROPRIATE JOINT TO SUIT
THE HOST PIPE END
\ X m
\Z X 7 ?
SEALING SYSTEM a
(RUBBER COLLAR) SEALING SYSTEM

(STEEL END RING)

METHOD 1 : INSTALLATION OF SEALING SYSTEM WITHIN HOST PIPE

FLANGE SPIGOT
PIECE \
i,
HOST PIPET‘ .
P L|NER<% SEALING SYSTEME

(RUBBER COLLAR) I CONNECTION TO
- - |- - EXISTING / NEW PIPE BY
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SEALING SYSTEN — FLANGE JOINT
(STEEL END RING) {
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(

COUPLING / D.l. COLLAR //
D.l. CHANGE COLLAR

METHOD 2 : INSTALLATION OF SEALING SYSTEM AT END OF HOST PIPE

CAD REF. :
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STANDARD MAINLAYING PRACTICE ~ ‘rraon s

SCHEMATIC ARRANGEMENT FOR INSTALLING SEALING SYSTEM FOR
EXTERNAL FIBRE REINFORCED POLYMER (FRP) LAYER WRAP

AP040501.dwg

!

CAD REF. :

S.S. END RING

GASKET TO SEPARATE
FRP LAYER
FROM END RING

S.S. BOLTS AND
NUTS WITH WASHERS

GASKET TO LEVEL OFF
FRP LAYER

EPOXY FILLER TO FILL UP
LARGE PITTING ON EXTERNAL
SURFACE OF AGED STEEL PIPE

EXISTING AGED
STEEL PIPE

SECTION A — A

DETAIL ‘1’

/EXISTING AGED STEEL PIPE

/S.S. END RING
&
IH— —H

| ©

EXISTING AGED STEEL PIPE WITH
/ EXTERNAL FRP LAYER INSTALLED

X BmE
Water Supplies Department




STANDARD MAINLAYING PRACTICE ~ ‘rraon s

SCHEMATIC ARRANGEMENT FOR INSTALLING SEALING SYSTEM FOR
EXTERNAL FIBRE REINFORCED POLYMER (FRP) LAYER WRAP

AP040502.dwg

CAD REF. :

EXTERNAL FRP LAYER GASKET TO LEVEL OFF
FRP LAYER

GASKET TO SEPARATE
FRP LAYER FROM
END RING

EXISTING AGED
\ \>\\Z\ / STEEL PIPE

A
-/

S.S. END RING

WITH EXTERNAL FRP LAYER

EXISTING AGED STEEL PIPE
INSTALLED \

X
A S

A
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Vo

\
EPOXY FILLER TO FILL UP
LARGE PITTING ON EXTERNAL
SURFACE OF AGED STEEL PIPE
DETAIL ‘2’

S.S. END RING

EXISTING AGED STEEL PIPE EXISTING AGED STEEL PIPE
WITH EXTERNAL FRP LAYER\ /
INSTALLED

NiiZEannnS

\'d
\

SECTION B — B
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STANDARD MAINLAYING PRACTICE e 1 of 9

REPAIR OF DAMAGED PIPE REHABILITATED BY CURED-IN-PLACE PIPE (CIPP) METHOD

AP040601.dwg

CAD REF. :

FLANGE JOINT
FLANGE SPIGOT FLANGE SPIGOT
PIECE
PIECE W 7

HOST PIPEW q |_ -
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/ [ fSEALIIiIG SYSTEM | [ )
— | _ _ _ _ _ 0 _ _
1 1
ClPP
( LINERgx L | | (. ()
[ | | | | 1
" ¥ T é%é%;& A
COUPLING / D.I. COLLAR / 7( } <4 COUPLING / D.I. COLLAR /
D.l. CHANGE COLLAR COUPLING / CONCRETE D.l. CHANGE COLLAR
D.l. COLLAR SURROUND

METHOD 1 : FOR REPAIR OF ASBESTOS CEMENT / CAST IRON /
DUCTILE IRON OR STEEL PIPE FROM DNJ300 TO DN600

DN600 INPSECTION TEE

I \l A |
| % 74 4
HOST PIPEW ! /
A
! i | : N
e e
- a - - - i~ -
clpp | SEALING SYSTEM I
UNER e | | | |
COUPLING COUPLING

METHOD 2 : FOR REPAIR OF STEEL PIPE
FROM DN700 OR ABOVE
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STANDARD MAINLAYING PRACTICE SHET 2 of 2

REPAIR OF DAMAGED PIPE REHABILITATED BY CURED-IN-PLACE PIPE (CIPP) METHOD

AP040602.dwg

CAD REF. :

FLANGE SPIGOT FLANGE JOINT FLANGE SPIGOT
PIECE _wiz:\\\\\\\ PIECE

s “
HOST HPE—l i =
D
W /\\1
(/ [ ;?—SEAUNG SYSTEM l )
— — _ _ n _ _ _ 1 _ _
clPP ! !
LINER I [
| *‘l—l—l—rW |
\ A
A f -,D ». V4
COUPLING / COUPLING
COUPLING

METHOD & : FOR REPAIR OF STEEL PIPE
FROM DN300 TO DN600

FLANGE SPIGOT FLANGE JOINT FLANGE SPIGOT
PIECE PIECE

) Lo !!_%
[

l i>rSEAUNG SYSTEM

CIPP— #
LINER l
\

\

_— N

COUPLING
COUPLING COUPLING

METHOD 4 : FOR REPAIR OF STEEL PIPE
FROM DNJ300 TO DN6QO

NOTES :

1. METHOD 1 INVOLVES THE USE OF STANDARD FITTINGS ONLY. IT IS IN GENERAL PREFERABLE TO
METHODS 3 AND 4, PROVIDED THAT SUFFICIENT TIME IS AVAILABLE FOR THE LAYING AND HARDENING
OF CONCRETE SURROUND BEFORE RESUMING WATER SUPPLY.

2. METHODS 3 AND 4 ARE TO BE USED UNDER SPECIAL CIRCUMSTANCES FOR SPEEDING UP THE REPAR
PROCESS, BEARING IN MIND THAT THE USE OF TAILOR—MADE FITTINGS OR LONG TIGHTENING BOLTS IS
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STANDARD MAINLAYING PRACTICE APPENDIE 7

PROCEDURE FOR REPAIR OF PIPE REHABILITATED BY
INTERNAL FIBRE REINFORCED POLYMER (FRP) LAYER LINING

AP040700.dwg

1 WELD STEEL PLATE ON DAMAGED AREA

STEEL PLATE WELDED
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CAD REF. :
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3 INSTALL TEMPORARY SEALING SYSTEM
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ON DAMAGED AREA 1
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4 PERMANENT REPAIR OF DAMAGED INTERNAL FRP LAYER LINING

STEEL PLATE WELDED
ON DAMAGED AREA EPOXY FILLING
o PlPEW [ EPOXY PANT
) e Se : \‘
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e S i : SN x
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LREINSTATED INTERNAL
FRP LAYER LINING
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STANDARD MAINLAYING PRACTICE APPENDI 48

PROCEDURE FOR REPAIR OF PIPE REHABILITATED BY
EXTERNAL FIBRE REINFORCED POLYMER (FRP) LAYER WRAP

AP040800.dwg

CAD REF. :

1 IDENTIFY AND EXPOSE DAMAGED AREA
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DAMAGED AREA
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2 WELD STEEL PLATE ON DAMAGED AREA AND CUT BACK DAMAGED LINING
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STANDARD MAINLAYING PRACTICE

APPENDIX 4.9

PROCEDURE FOR INSTALLATION OF PRE—FABRICATED FITTING ON
PIPE REHABILITATED BY INTERNAL FIBRE REINFORCED POLYMER (FRP) LAYER LINING

AP040900.dwg

CAD REF. :

1 CUT EXISTING REHABILITATED PIPE FOR INSTALLATION OF PRE-FABRICATED FITTING
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