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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documéntmay be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Techinical Barriers to Trade (TBT) see wiww.iso.org/
iso/fpreword.html.

This|document was prepared by Technical Committee ISO/TC 5, Ferrous metal pipes and metallic fittings,
Subcpmmittee SC 2, Cast iron pipes, fittings apd their joints.

Any feedback or questions on this documrent should be directed to the user’s national standprds body. A
complete listing of these bodies can e found at www.iso.org/members.html.
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INTERNATIONAL STANDARD

ISO 21051:2020(E)

Construction and installation of ductile iron pipeline system

1 Scope

This document specifies the recommended practices and requirements for the installation of buried
and above-ground ductile iron pipeline system conforming to ISO 2531, ISO 7186 and ISO 16631.

The ffecommended practices in this document are intended to provide the practical a
on the best methods of construction and installation of ductile iron pipeline system (inel
fittirlgs, valves and accessories.

2

The
cons
unda

ISO 4
ISO 4

ISO §
Part

ISO §
ISO 1

3
Fort
ISO 4
— 1
— 1

3.1
Systq
STP

ormative references

following documents are referred to in the text in such a way that some or all of t
Fitutes requirements of this document. For dated references, only/the edition cited
ted references, the latest edition of the referenced document (including any amendme

531:2009, Ductile iron pipes, fittings, accessories and their joints for water applications
179:2005, Ductile iron pipes and fittings for pressure and non-pressure pipelines — Cement

179-1:2017, Ductile iron pipes, fittings, accessories.@ind their joints — External zinc-base
1: Metallic zinc with finishing layer

180, Ductile iron pipes — polyethylene sleevitig for site application

0802, Ductile iron pipelines — Hydrostdtic testing after installation

[erms and definitions
he purposes of this docungert, the terms and definitions given in ISO 2531 and the foll
nd IEC maintain ternrinological databases for use in standardization at the following ¢

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropédid: available at http://www.electropedia.org/

e testpressure

vices based
uding pipes,

heir content
applies. For
hts) applies.

mortar lining

d coating —

bwing apply.

ddresses:

hydr

static pressure applied to newly laid pipeline in order to ensure its integrity and lez

k tightness,

based on project requirements of working pressure and the surge pressure

Note 1 to entry: The system test pressure (Clause 14) shall never exceed the maximum allowable site test

press

3.2
grav

ure of each component of the pipeline i.e. pipes, valves (3.8), fittings and other accessories.

ity system

system where flow and/or pressure are caused by the force of gravity.

Note

1 to entry: There are two kinds of such systems:

— pressurized gravity system, where the pipeline operates full;

— non-pressured gravity system, where the pipeline operates partially full.

© ISO
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Note 2 to entry: See 13.1.6.

3.3
local main
water main which connects principal main(s) (3.4) with service pipes (3.6)

Note 1 to entry: See 13.1.4.

34
principal main

water main serving as a principal distributor within the supply area, normally without direct consumer
connection

Note 1 to entfy: See 13.1.4.

3.5
pumped or|gravity system
system whdre the gravity system (3.2) and the pumped system are used, either separately pr in
combination, to provide the flow and/or pressure

3.6
service pippe
water pipe which supplies water from the local main (3.3) to the consunier

3.7

trunk main
water main which interconnects source(s), treatment works, reservoir(s) and/or supply areas, norally
without dir¢ct consumer connection(s)

Note 1 to enty: See 13.1.4.

3.8
valve
component {solating or controlling flow and ptessure

EXAMPLE Isolating valves, control valve, air release valve, non-return valve, hydrant.

Note 1 to entfy: See Clause 13.

4 Occupptional safety and health requirements

During the pxecution of the/works, it is presupposed that local/national regulations on occupatjonal
safety and health are followed.

5 Materjals in contact with water intended for human consumption

When used umnderthe tomditions for wiich they are designed, Im perTanent or i temporary contact
with water intended for human consumption, ductile iron pipes, fittings and their joints shall not have
detrimental effects on the properties of that water for its intended use.

Ductile iron pipeline systems, including pipes, fittings, accessories and joints, consist of various
materials. When used for conveying water intended for human consumption, it is presupposed that
the materials in contact with the water meet the relevant requirements of the national standards or
regulations in the country of use with respect to effect on water quality.

2 © IS0 2020 - All rights reserved
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6 Input control, transport, handling and storage of pipeline components and
inspection
6.1 Input control

Immediately after the uploading of the pipes at site, pipeline components, including fittings and
accessories, should be checked for the markings, suitability for the use in the defined project and should
be inspected for the following:

— deformations or dent;

— (¢racks;
— Iamage to the pipe ends;

amage to the external coating and internal lining.

Itemp requiring repair should be identified and stored separately.
6.2 | Transport, handling and storage and inspection of pipeline components

6.2.1 Transport

The |following precautions shall be taken during transport and handling of pipe and pipeline
components:

— guitable support for the pipes should be provided, which should be resistant and dprable, with
imbers under the lower layers of the pipes as.well as between the other layers;

— ipes should be secured at the sides and at the ends to prevent any longitudinal movemient, to avoid
amage in the event of a lorry or truck suddenly braking;

— 1o part of the pipes should be unsupported with provision of the wooden props;

— pipesshould be kept in a balaficed condition with two parallel rows of good quality timbjrs fastened
fo the floor;

— glings or rubber protected hooks should be used for the loading and unloading of the pipes.
6.2.1 Handling

6.2.2.1 General

Suffifienteare shall be taken during handling of the pipe to avoid damage to the pipes, pige lining and

coatllng. During the loading and unloading operation, no one shall stand below the pipe or II)ipe bundles
or inlthe’area around the crane

6.2.2.2 and 6.2.2.3 shall be followed for the handling of the pipes.

6.2.2.2 Pipes in bundled condition
Pipes shall be lifted by a suitable method, for example, using slings or by use of forklift (see Figure 1).

Steel strips are used to bundle the pipes. The straps should only be cut with suitable tools such as tin
snips or side cutters. Use of cold chisels, crowbars, pickaxes or the similar material may cause damage
to the external coating of the pipes and also means a greater risk of accidents. Before the straps are cut,
it shall be ensured that:

a) thebundle of pipes is standing on the non-sloping ground which is levelled to the maximum possible
extent and is able to carry the weight of the bundle;

© IS0 2020 - All rights reserved 3
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b) the pipes are secured against rolling and slipping;
c) no one is standing beside the bundle of pipes or on the top of it.

After the bundling, the lifting of bundles shall be done from bottom by suitable tolls and not by hooking
to the steel strips.

\_/ \/

Key
H; height<}m
L, support |ocation from pipe end <1,5m

Figure-1'=- Pipes in bundled condition

6.2.2.3 Pipes inloose condition

For pipe in Joose condition, the pipes shall be lifted by use of appropriately shaped hooks or by uyse of
padded slings (see Figure'2) coated with rubber or a similar material to avoid damage to the lining and
coating. Sufficient care 'Shall be taken to avoid rolling of the pipes, which may cause damage to the| pipe
lining and cpating:

4 © IS0 2020 - All rights reserved
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Key

2

6.2.3

6.2.3

Stors

The following precautions should be faken into account, while storing the ductile iron pipes:

1 1added slings to be used

ipe sling should be protected against sliding

Figure 2 — Lifting of pipes inloose condition

Storage

.1 General

ge of pipes at site should be done congidering the local national regulation and all the s

— ﬂ:ipes should be stored so that they do not come in contact with harmful substance

quids, gases;

— they are therefore algo not to be stored directly on the ground, but on appropriate mat

hfety norms.
.

b like solids,

brials;

— pipes should be protected suitably so that they are not internally contaminated with safil, mud, dirt,

[ q

6.2.3

yater or the like by use of suitable method like end caps;

gupport and'stack heights should be chosen so that damage and permanent deformatio
tlo the external protection does not occur.

Manufacturer’s recommendations should be followed for the storage of pipes. However, in
sugthed—mefhedfe%ﬁeﬁgt%deserﬂsed—m—er&aﬁ—m-%.—

.2 Storage of non-bundled pipes — Parallel stacking

h or damage

general the

For storage of non-bundled pipes, the parallel stacking method should be used, using wooden battens
between rows. The following precautions should be taken for the storage of pipes:

— stacking area should have a foundation so as to have smooth movement of vehicles and easy access
to the top layer;

— pipes should be stacked on wooden battens positioned suitably from each end of the pipe;

— the socket of the pipes in each successive layer should be reversed and the battens should be of

S

© ISO

ufficient thickness to avoid metal to metal contact (Figure 3);
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— an adequate number of blocks should be wedged under the outer of pipes of each layer, so as to
ensure stability;

— pipes should be protected suitably so that they are not internally contaminated with soil, mud, dirt,
water or the like by use of suitable method like end caps.

NN

Vg,

Vs

{

(L7 //

Y))) )

Figure 3 — Parallel stacking of pipes

6.2.3.3 Storage of non-bundled pipes — Pyramid stacking

This method of storing (see Figure 4) is suggested from the safety point of view and cost of materials
used for storing. This method of storage requires end lifting of pipes with hooks and a number of pipes
can be lifted using multiple hooks.

6 © IS0 2020 - All rights reserved
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1 friangle wedge

2 dtopper

S1 9pacing of triafigular wedges of each individual pipe

S, dpacingbetween triangular wedges of adjacent pipe at bottom

S;  dpacing between two adjacent pipes at socket face position (to ensure proper socket segregation

Figure 4 — Pyramid stacking of pipes

The bottom layer is laid on two timbers, arranged in parallel, one being 1 m from the socket end and the
other 1 m from the spigot end. The pipes are also parallel with one another. The pipes at the two ends
are secured at the sockets and spigots with large wooden wedges nailed to the timbers. Strong stopper
shall be used at both ends of the bottom layer to avoid stock collapse. Dimensions of S;, S, and S3 shall
be decided to ensure proper socket segregation of pipes in the same tier.

The upper layers consist of pipes laid alternatively, socket to spigot, with the sockets in one tier
overhanging the spigots of the pipes in the tier below. All the sockets of one tier overhang the spigots of
the tier below by approximately 10 cm, thus avoiding the deformation of the spigots.

© IS0 2020 - All rights reserved 7
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6.2.3.4 Storage of non-bundled pipes — Square stacking

In this method, in the bottom layer, the tier of first layer is similar to pyramid stacking, but the sockets
should be alternatively turned to one side and then to the other side. In addition, the sockets should
overhang the spigots of adjacent pipes by the whole socket length, plus 5 cm. In the upper layers,
each tier consists of parallel pipes, alternating as in the bottom layer. The pipes in one tier are placed
perpendicular to the pipes in the tier below. Further, the spigots of the pipes are naturally wedged in
by the sockets of the pipes in the tier immediately below. This method keeps packing material to be
minimum, but due to the stack formation, implies individual lifting of pipes by their ends.

The maximum number of layers for each size and type of pipes shall be decided based on the

consideratig : llow
manufacturpr’s recommendations. However, suggested number of layers for stacking in different
methods of $tacking is given in Table 1:
Table 1 — Stacking of pipes - Suggested maximum number of layers
Serial No. | Nominal pipe size | Class of pipe |Number oflayers| Number of layers tNumber of layers
(DN) in in in
parallel stacking | pyramid stacking | square stacking
1 80 C40 30 50 30
2 100 C40 27 38 27
3 125 C40 22 30 22
4 150 C40 22 26 22
5 200 C40 18 20 18
6 250 C40 16 16 16
7 300 C40 14 13 14
8 350 C30 12 12 12
9 400 C30 11 11 11
10 450 C30 9 10 9
11 500 C30 8 9 8
12 600 C30 7 8 7
13 700 625 5 7 5
14 800 C25 4 6 4
15 900 C25 4 5 4
16 1000 C25 3 4 3
17 1100, C25 3 3 3
18 1200 C25 2 3 2
19 1400 C25 2 3 2
20 1500 C25 2 2 2
21 1600 C25 1 2 1
22 1800 C25 1 2 1
23 2000to 2600 C25 1 2 1
NOTE For other classes, a separate calculation is necessary to arrive at the safe number of layers for stacking.

6.2.3.5 Storage of gaskets

Gaskets shall be stored in cool, dry place without being subjected to any deformation. Gaskets should
be protected from the direct sunlight. Care shall be taken to ensure that they are not damaged and do
not get dirty. The shelf life of the gaskets should be as per the manufacturer’s recommendations. The
expired gaskets should not be used in the pipe installation.

8 © IS0 2020 - All rights reserved
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6.2.4 Inspection

Mishandling of ductile iron pipes may cause damage to linings, coatings and may create ovality in pipes.

Before lowering the pipes into trenches, the following checks should be made:

Any
provjded in Clauses 7 and 8.

7

7.1
As a

Linings are protective coatings on the internal surfacesof the pipelines. Their purpose is tc
matgdrial of the pipes against chemical reactions with the medium flowing through pipes. T
are considered to be an integral part of pipe.

The ¢xternal coating and lining of the pipelinecomponents can become damaged during tra
handling and storage, which require repaik-at site.

7.2

7.2.1 General

Dampges like scratches; net affecting the outer coating, don't need to be repaired. Oth
affedting the outer eoating should be repaired by applying the outer coating material
recommendations @f the manufacturer by brush, roller or spray after cleaning the surface of

7.2.1 Repair)procedure

Areafs left\incoated, e.g. under the test and coating damaged in excess of 5 cm? per squd
coati|ng, shall be repaired in accordance with the requirements of ISO 8179-1:2017, 5.5, b).

ovality in pipe;
condition of cement mortar lining;

loss of external coating;

gurface comditiomof sSpigotareaand socketarea, whith should betleamramdany extrap
ghould be removed.

damaged pipes should be stored separately and repairs should be carried as per th

Coating and lining repairs

General

Repair external coating

nint build up

e guidelines

oeneral principle, ductile iron pipes, fittings and valves are supplied with works applied coatings.
Specjal added coatings are provided at site, if necessary. It is important to select the type o
consldering the corrosion so as to ensure the durability of.the pipeline.

F the coating

protect the
hese linings

hsportation,

er damages
as per the
the coating.

ire meter of

In case of low temperatures and humidity, the pipe surface should be heated to an adequate temperature
as per manufacturer’s recommendations before applying the coating in criss-cross passes.

The manufacturer’s recommendations should be followed for special coatings.

NOTE

In case of loss of gloss or fading of colour of the external finishing layer, which can be due to exposure

to sunlight and other strong rays, without affecting the thickness of the coating, no repair is necessary.

© IS0 2020 - All rights reserved
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7.3 Repair cement mortar lining

7.3.1 General

The hairline cracks and shrinkage cracks are associated with the cement mortar lining and commonly
appear when the lining gets dried. The disbondment and shrinkage of the cement mortar occur due to
the storage of the pipe and fittings in a hot and dry environment particularly directly under the sun.
The heat in the environment causes the expansion of the metal and at the same time shrinkage in the
cement mortar, resulting in disbondment. When such pipes and fittings come in contact with water, due
to absorption of moisture, the lining will swell; the cracks will close; and ultimately the cement mortar
lining will heal due to autogenous process

In such cas¢s the crack width and the radial displacement should not exceed the permissible values
mentioned in I1SO 4179:2005, Table 1. If the crack width and radial displacement value exeeedp the
permissible|limits, it shall be repaired as per the procedure prescribed by the manufacturer] The
repair material is cement mortar of a similar type as the one used to line the pipe, or adedicated rgpair
material made of mineral and organic finders.

7.3.2 Repair procedure cement mortar lining

The cement|mortar lining should be repaired for the damage, which is visible and affects the minimum
thickness regquirement of the lining as per ISO 4179. The brief procedureiis described in Figure 5 below:

4

step 1: (ut the damaged portion.
step 2 : (Jlean the cut out portion.

1

2

3  step 3: Wet the surface.
4  step 4 : Apply smooth cement mortar and finish with towel.
5

water + ¢mulsion

Figure 5 — Repair of cement mortar lining

8 Cutting of pipes and ovality correction
8.1 Cutting of pipes

8.1.1 General

If site demands the cutting of pipe to any length, the same can be done if the external diameter (DE) of
the pipe is checked and found within the tolerance limit. Small diameter pipes up to DN 300 can be cut
up to 2/3 of the length of the pipe from the spigot end, so as to ensure that the external diameter of the
pipe is within the tolerance limit for DE. For pipes above DN 300, the manufacturer can supply at the
request of the purchaser a certain percentage of the total quantity of pipes (duly marked), which has
the DE within the tolerance limit such that the pipes can be cut at any point. For the balance quantity of

10 © IS0 2020 - All rights reserved
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pipes, pipes can be cut at site allowing the assembly of joint over at least 2/3 of the pipe length from the
spigot after checking the ovality of pipe and the external diameter within the tolerance limits.

8.1.2 Pipe cutting tools

Pipe can be cut using electric high-speed disc cutter or conventional hack-saw depending upon the pipe
diameter. For large diameter pipes (above DN 1 000), the automated chain cutter can be used.

8.1.3 Chamfering of cut edge

After cutting of the pipe, the cut edge should be chamfered with a grinder for mechanical joint pipes or
should be chamfered using a grinder for the push-in joints to avoid damage to the gasket. Fef mechanical
joint|pipes, the edges may only be rounded. Also, in case of any damage to the lining-ahd [coating, the
samg shall be repaired before the use of cut length pipes. The chamfer dimension should bg followed as
per the manufacturer's recommendations.

8.1. Repair of damaged lining and coating

In cafe of any damage to the lining and coating due to cutting, the same‘shall be repaired before the use
of cuf length pipes. Further, the cut surface of the pipe shall be coated with suitable coating material as
per the manufacturer’s recommendations before use.

8.2 | Ovality correction

Trangport, handling and storage can bring sufficient, pipe ovality to affect the assenpbly of pipe
components. If the ovality of the pipe is not in accordanece with the requirement of ISO 2531:2009, 4.2.2,
re-rqunding of the pipes shall be done at site as pér the manufacturer's recommendationf for ovality
corrgction.

For the pipes up to DN 600 (see Figure 6), the-suitable equipment can be used to bring down the ovality
withjn the prescribed limit. Whereas, for'the pipes above DN 600 (see Figure 7), hydrauli¢ jack can be
used|to correct the ovality of the pipes.

© IS0 2020 - All rights reserved 11
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— o

Key
winch
winch sypport with cable-gdide roller
base plate with 2 cabl€ guide roller

D1 major axjis

D2 minor ayis

Fignrn 6. — nvalify correction up to DN 600
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hydraulicjack
Block

two_sufficiently large rubber-coated protective pads

IJOT axis

minor axis

Figure 7 — Ovality correction by hydraulic jack for pipes above DN 600

Sufficient care should be taken to avoid the damage to the lining and coating of the pipes during ovality
correction; however, in case of any damage, the same shall be repaired before the use of the pipe.

© IS0 2020 - All rights reserved
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9 Site preparation and pipe trenches

9.1 Trench width

The trench width should be decided considering the type of soil, backfilling and the compaction
equipment. Wherever mechanical compaction is required, the trench should be wide enough to

accommoda

te the mechanical equipment and workman for the installation of the pipeline.

The following considerations shall be given for deciding the trench width:

a) recommended minimum clearance between the pipe outer diameter and the trench wall as DN 300;

b) accommodation of mechanical equipment and workmen;

c) depth of trench;

d) soil characteristics;

e) extra space where timber support, strutting/planking and handling of fittings and valve$ are
requirefl;

f) safety of the personnel;

g) any othegr site considerations as required.

In case the pipes are to be laid in narrow trenches, special precautions shall be taken to ensurg the

laying of piges is done in a safe manner.

9.2 Trenc¢h excavation and minimum depth of cover

9.2.1 Genleral

For trench ¢
requiremen
trench and t

Trench bott
case of soft
or any other

xcavation, trench depth and the type of soil will govern the type of trench and the sh
[s. Some of the soils require heavy shoring, which should be given extra care. The ty
he related compaction parameters are given in 11.2.3.

bm should be true and even to give the barrel of the pipe soil support for its full leng
bubgrade, trench bottentshould be improved by adding crushed stone with due compa
suitable method.

9.2.2 Minimum depth-of cover

The minimuy|

a)

site con

m depth¢f cover should be decided considering the following aspects:

ditieng-and customer’s requirements;

bring
pe of

h. In
ction

b) allowa

le dppfh of caver based on external loads mppfing requirements of IS0 10803;

c) frostfree depth;

The minimum depth of the cover also depends upon the class of pipe, traffic loading and the type of
trench and the soil. For each combination, it is important to check the minimum and maximum depth of

the cover as

9.2.3 Reg

per the procedures and guidelines provided in ISO 10803.

ulations

The following shall be taken into consideration:

a)

consideration.

14

In case of rock excavation, blasting, if required, shall take the regulations of the local authority into
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b) Public safety should be considered at all times. Suitable barricades, adequate construction signs,
guards, flashing warning lights should be available to protect the pipe.
c) Open-cut trenches should be sheeted and braced as may be necessary to protect life, property

and work.

10 Pipeline protection

10.1 General

aggressiveness of external operating environments.

Soil ¢xamination is recommended in order to determine the soil aggressivity by deteriminin
of above parameters, along the alignment of the pipe.

Depgnding upon the aggressivity of the soil, the suitable outer coating shotld be applied ¢
depending on the levels of the above parameters, which are mostly fagtory applied. T
particular type of coating is suggested in ISO 2531:2009, Annex A. Further, in case of fac
coatings, the suitable method of protection for jointing areas at site shall be done using ma
recommendations.

For
recoj

certain types of aggressive environment, the encasémeént of polyethylene sleev
mmended, for which the application requirements are given below.

For t
seled

he type of internal protection required based on‘the parameters of the fluid to be t
tion of the protection should be made based on the criteria defined in ISO 2531:2009, /

10.2 Site applied polyethyelene sleeving

In ca
and
mate

e the polyehtyelene sleeving is selected as site, applied coating as per the requirement
the requirements as given in Aniex A shall be used for such application; the reqy
rials shall be as per ISO 8180.

11 Laying of pipes

11.1 Precautions at'site before laying

11.1{1 General

Pipe
whic|
clear

b shall.not’ be dragged along the alignment. Pipes also shall not be dropped into t
h can\eause damage to the pipes. Trenches shall also be checked for sharp objects, whi

nding upon

g the values

n the pipes,
he use of a
tory applied
nufacturer’s

ng may be

ransported,
\nnex B.

of Clause 10
irements of

he trenches,
th should be

ed-to avoid damage to the coating or wrapping.

Pipes shall only be lowered into/lifted from trenches using webbing slings or padded hooks
suitable method and care should be taken when removing these to avoid damage to the out

Pipes shall not be rolled in from the side of the trenches to prevent damage to the coatings.
of the pipes along the ground is not permitted.

All pipes and fittings shall be laid along the trench on the opposite side from the excavated

11.1.2 Preparation before pipe laying and jointing

or any other
er coating.

Also rolling

earth.

All construction debris should be removed from the inside of the pipe before the joint is made. No end
protective at the end of the pipe should be removed permanently until the pipe or fitting is about to be

jointed.
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11.2 Construction of pipe trenches

11.2.1 Gen

eral

Before the pipes are laid, the trench should be checked for correct depth, gradient, width and condition
of trench bottom.

11.2.2 Bed

ding

11.2.2.1 General

Joint holes s
that each pi
made. Wher
be levelled t
may damag
the bedding

If the trenc
loosened so
and its exte

considering
a)

and aftg
b) it shall

which if
c) itshall
d) itshall
e) itshall}y

large oH

Such a mate
in layers nof

it should be sufficiently stable, when laid, to support the pipelinein the correct position both d‘tir
r laying and to enable the installed pipeline to accommodate internal and external loads;

I

hould be formed in bedding material or excavated final surface for each socket te'ex
pe is uniformly supported throughout the length of the barrel and to enable theoint
ever the pipes are required to be bedded directly on the trench bottom, the surface s}
o provide even bedding of the pipeline and shall be free from all extraneousymatter, y
e the pipe or the pipe coating. When the pipes are laid on hard bed, suitable depressi
is to be provided to accommodate the socket.

1), the trench should be excavated to a greater depth, depending‘on the material of the
Inal protection. The extra soil removed should be replaced dy a suitable selected mat
the following:

not cause corrosion, damage or degradation of\the pipes, coatings and components
is in contact;

e chemically stable and does not react adversely with the soil or groundwater;
e capable of being compacted to the required density;

hot include debris, organic materials, frozen soil, large stones, rocks, tree roots and sij
jects.

rial should be a suitablé granular material compacted over the full width of the pipe ty
exceeding 150 mm before compaction, to a finished thickness of specified value abov|

P pipe.
ggested bedding materials

where the’' native ground is fine grained such as clay, silt, sand and if the embedmg
 or totally below the water table, all materials selected for the embedment should be

sure
to be
jould
rhich
bn in

h bottom is not suitable as bedding for the pipes (e.g. stones, rock, non-load bearing or

pipe
erial

ing

with

milar

ench
e the

nt is
such
U, the

fines ‘'will not migrate from the adjacent soil of the trench bottom or walls. Converselj

specifying materials with a suitable grading.

pd by

Case 2: when the native soil is suitable for bedding, the native soil is the sole lower bedding (see

Figure 8). When the native soil is not suitable for the bedding, the lower bedding shall confirm to

crown of thg
11.2.2.2 Sy
a) Case 1:
partiall
that the
possibil
b)
the grai
16

n specification in Table 2:
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Table 2 — Grain size for bedding and sidefill material

Grain size for the crushed
material

Type of pipe and coating

Grain size for the natural
granular material

Ductile iron pipes coated in accord-
ance with ISO 8179-1

0 mm to 16 mm with single

particle up to 32 mm size up to 63 mm

0 mm to 32 mm with single particle

Ductile iron pipes with polyurethane

0 mm to 5 mm with single particle |0 mm to 6,3 mm with si

ngle

Coating up to 10 mm particle size up to 12 mm
NOTH In specific cases, the manufacturer’s recommendations can be used for the bedding.
c¢) Case 3 : When the pipe is to be laid in the rocky strata, a minimum flat layer,'of loywer bedding

11.2

Aftel
material by suitable compaction in layers.

In al
backfill, should be carried out by placing layers of suitable material as specified and tH
compaction of the embedment shall provide the minimum support required by the struc
calcylations, in relation to the nature of the native*soil and the allowable settlement. If 1
spec
pipeline to verify that the required degree of compaction is obtainable. This depends upon
of compaction, the soil nature, the equipment;-the number of passes per layer and the thickn
Till the hydro testing is completed, backfill of the material may not be done to the full comp
as the inspection of the joints may be reduired. Consideration shall be given to protect the p
and gleeving from being damaged duting pipe laying. In particular, the use of angular grany
5 mm or greater in size for bedding and sidefill should not be used.

In all

In cape of pipes being laid for sewerage application, the following additional precautions sho

a)

b)

of 100 mm should be used for the pipes up to DN 250 and 150 mm for the jpipes ab
The bedding material can be a bed of sand, crushed stone or earth free frem stones 3
levelled.

2.3 Backfilling and compaction

the pipe laying, the upper bedding, later fill and the cover zone should be filled v

fies a degree of compaction, preliminary testsishould be carried out prior to the instal

cases, the silt and clay centent shall not be more than 6 % by weight to avoid excessivg

bve DN 250.
nd properly

vith backfill

cases, the execution of the embedment i.e. lower bedding, upper bedding, cover zofie and main

e degree of
fural design
he designer
lation of the
the method
bss of layers.
action level,
ipe coatings
lar material

settlement.

mediateljydownstream of any temporary works;

in bad_ground conditions, where the migration of the pipe granular into the ground

1d be taken:

Wherever the flow of groundwater is likely to transport the fine soil particles, walter stops of
uddle clay extending up through the bedding and sidefill shall be placed across thg trench and

dy occur or

ineS.may be moved from the surround material into the bedding material causing a ladk of support
fthe bedding, the surrounding shall be protected by a suitable method as per the mahufacturer’s

recommendations (e.g. geotextiles membrane etc).

In special site conditions, the manufacturer’s recommendations should be followed for the bedding,
considering continuous developments.

11.2.3 Trench types

National regulations shall be taken into consideration when deciding the trench types; however in case
of no national regulation, the following guidelines should be used for types of trench depending upon
the site conditions and bedding (see Figures 8 and 9).
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surface
main fill
wall of tifench
direct coyer zone
lateral fill
upper bgdding layer
lower bedding layer
depth ofjtrench

height off coven

height off bedding
outside diameter of pipe

Figure 8 — Typical pipe bedding

Trench type 1
Embedment (pipeline zone) dumped.
Trench type 2

Embedment (pipeline zone) with very light compaction, greater than 75 % standard proctor
density.
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Trench type 3
Embedment (pipeline zone) with light compaction, greater than 80 % standard proctor density.
Trench type 4

Embedment (pipeline zone) with medium compaction, greater than 85 % standard proctor density.

Trench type 5
Embedment (pipeline zone) with high compaction, greater than 90 % standard proctor density.
1 2 2

D T T T
77 2222222222
NK NZNNN

XK

rench type 1
rench type 2

1
1
french type 3
french type 4
i

rench type 5

Figure 9 — Trench types

Bedding for.pipes should be laid by spreading and compacting a suitable granular bedding material
over|the fullwidth of the pipe trench. After the pipes have been laid, an additional matgrial should,

if re:lluired, be placed and compacted equally on each side of the pipes under the pipe hqunches, and
whe

e-applicable, this should be done in sequence with the removal of the trench supports to prevent

the formation of voids.

11.2.4 Soil types

Different types of soils, as defined in ISO 10803, are given below:

a)

b)
‘)

Soil group A: angular graded stone (6 mm to 40 mm), also including a number of fill materials which
have regional significance, such as crushed stone, crushed gravel, pea gravel and crushed shells.

Soil group B: coarse; grained soils with little or no fines. No particles larger than 40 mm.

Soil group C: coarse; grained soils with fines and fine grained soils with medium to no plasticity,
with more than 25 % coarse particles, liquid limit less than 50 %.
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d) Soil group D: fine; grained soils with medium to no plasticity, with less than 25 % coarse particles,
liquid limit less than 50 %.

e) Soil group E: fine; grained soils with medium to high plasticity, liquid limit greater than 50 %.

f)  Soil group F: organic soils.

11.3 Safety, protection of property and structures

a) Prior to the commencement of operations, a check shall be made that the appropriate safety
measures have been taken. Trees, shrubbery, fences, poles, and all other property and surface
structuresstioutd be protected uniess thelr Temovat 1S SITOWTT OIT the drawings or autiiorized by the
authority. When it is necessary to cut roots and tree branches, cutting should be done.

b) Temporpry support, adequate protection and maintenance of all underground and sufface
structures, drains, sewers and other obstructions encountered in the progress of the-work, shall be
provide(d.

c) As far ds possible, the water pipeline should be laid below existing services, like water angl gas
pipes, cables, cable ducts and drains but not below sewers which are usually)laid at a greater depth.
Where ;t: is unavoidable, the pipeline should be suitably protected. A minimum clearance of 150 mm
should be provided between the pipeline and such other services. The retfevant national regulations,
if exist, |shall be taken into consideration. Where thrust or auger Horing is used for laying pipeline
across roads, railways or other existing utilities, large clearance should be provided. Adequate
arranggment should be made to protect and support the existing services during the laying
operatipns. The pipeline should be so laid as not to obstruct access to other services for inspe¢tion,
repair and replacement. When such utilities are encountered during excavation, arrangenents
should be made to support and protect utilities in consultation with them.

12 Push-in joints, jointing and anchoring

12.1 Preparations before jointing

The following preparations shall be done\before the jointing:

a) cleaning of all the parts includihgspigot surface and socket seating area;
b) chamfering on the spigot;

c) appropiiate lubrication of the jointing components;

d) alignment of thespigot within the socket;

e) checking ovality of the spigot of the pipe.

12.2 Push=in juiuta

12.2.1 General

A typical push-in joint is given in Figure 10:
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12.2{2 Push-in joint assembly for the pipes

12.2}2.1 Steps for jointing

Pushr-in joint assembly for the pipes shall be made in the following steps:

docket length
lpying length

ISO 2105

ToT

1:2020(E)

Figure 10 — A typical push-in joint

31l foreign matter in the socket shall be removed ie.mud, sand, cinders, gravel, pe
frozen material etc. The gasket seat shall be thoroughly inspected to be cleaned.

the gasket of proper design as per the manufacturer’s design, shall be wiped with a
flexed and then placed into the socket with;tlie rounded bulb end entering first. Loopin
in the initial insertion will facilitate seatingthe gasket heel evenly around the retainer {
gizes require only one loop. For pipes of\diameters above DN 500, it may be necessary
r more loops in the gaskets as shown'in Figure 11.

bbles, trash,

clean cloth,
g the gasket
eat. Smaller
o make two

Figure 11 — Placement of gasket for push on joint

c) When installing the pipe in subfreezing weather, the gaskets, prior to their use, shall be kept warm

by suitable means.
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d) The inner edge of the retaining heel shall not protrude from the retaining beed of the socket, as
shown in Figure 12:

1

e,

Key
1  correct gosition

2 incorrecf position
3 incorrect position

Figure 12 — Correct position of gasket inside the socket

e) Apply lpibricant to the exposed surface of the gasket and spigot end of the pipe, as shown in
Figure 13. Also refer to the manufacturer’s reecommendations for the use of lubricant.

=

Figure 13 — Initial entry of plain end in socket and completely assembled joint

f) Ensure that the plain end of the pipe is chamfered. The plain end of the pipe shall be cleaned of
all foreign materials on the outside from the end to the insertion marks on the pipe for the joint.
Further, the plain end of the pipe should be in reasonably straight alignment and carefully entered
into the socket until it just makes a contact with gasket (see Figure 13).

g) The spigot end of the pipe shall be pushed into the socket of the other pipe and not the other way.
Pipes with small diameters can be pushed with a long bar. For pipes with large diameters, use
of other equipment like jack, lever puller or backhoe is necessary. Pipe manufacturers normally
give insertion marks on the spigot end of the pipe. Insertion of the spigot end into the socket is
recommended till the socket is positioned between the insertion marks. It is recommended that
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first the spigot end is inserted into the socket so that the socket face remains within t

he insertion

marks on the spigot. After the joint is made, the pipe is deflected as per the allowable angle of

deflection.

During the jointing of the pipes on the ground, it is important to keep the major axis of the pipe on

the spigot side always vertical.

NOTE The direction of laying (arrangement of socket and spigot) has no relevance to the direction of

flow of water.

12.2.2.2 Jointing methods

The jointing can be done by various methods as given below:

a)

b)

Trench excavator method

This method (see Figure 14) can be used for the pipes from DN 80 to DN-2 000. W
irench is being prepared by using a backhoe type excavator, this machine'may be used
gpigot into the socket. A timber should be placed between the pipe and\the backhoe bu
damage to the pipe.

N N

Figuire 14 — Trench excavator method

Crowbar method

For pipes with stmall diameters up to DN 150, the jointing of pipes can be achieved
he pipe with-a.crowbar against a timber (see Figure 15) held against the face of the §
¢ntering pipe:

=3

herever the
to push the
tket to avoid

by pushing
ocket of the
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Figure 15 — Crowbar method

c¢) Rackanld lever method

This mgthod of jointing is normally used for pipe sizes from DN-80'to DN 450. The rack and [ever
jointing|set comprises of a rack with hook bolt, two long ropes;a‘short rope, an extension tub¢ and
socket Hook (see Figure 16).

(- o )

!

Figure 16 — Rack and Lever jointing set

Steps for jointing for rack and lever method are as follows (see Figure 17):
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~
)
<
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Figure 17 — Rack and Lever method
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d)

26

Step 1: Enter the spigot of the pipe into socket until contact with gasket is made. Place the rack
assembly on the socket of the installed pipe and fully extend the rack.

Step 2: Screw the hook bolt to its lowest position and attach the eye of the short rope.

Step 3: Pass the rope under the pipe making sure it is positioned behind the guide lugs and thread
the plain end up through one side of the rope grip and pass the rope over the top of the rope grip
and down the other side.

Step 4: Take up the slack and secure in the rope grip. Tighten the nut on the hook bolt until the rack
assembly is secure.

Step 5: Attach the eye of one long rope to the socket hook and place the socket hook over the-end of
the pipd.

Step 6: Thread the plain end of the rope through the rope grip on the rack;

Step 7: Take up the slack in the rope and pass the rope round the rope grip and\back through the
taper td secure the rope grip.

Step 8: Fit the extension tube to the lower on the rack assembly and operatéto compete the joint.
Chain pplley block method

Generallly for bigger diameter pipes, the following are two cofistraints in the case of excayator
bucket pushing:

— lesq control over the insertion and in some cases over insertion of the spigot in the socket
— alignment of pipe is also one major concern.

To overfome the above two constraints in the case of the excavator bucket pushing method, ¢hain
pulley hlock method (see Figure 18) can be adopted, as per the details given below:

The rope should be looped and positioned.behind the socket, the free end should then be attgched
to the pulley block. The second rope can'then be threaded through the winch and, using a hook,
the joinf is now made by operating the winch. Larger pipe diameters require more than one ¢hain
pulley Hlock. For capacity of the ¢hain pulley block, the manufacturer’s recommendations shall be
followed (see Table 3).

Table 3.>~Recommended number of chain pulley blocks

Serial no. Pipe diameter Numbers of chain
pulley blocks
(minimum)
Up to DN 600 1
DN 700 to DN 1 200 2
DN 1400 to DN 2600 3

Depending on the field situation, additional rope/chain pulley blocks may be used.
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Key
1 lpoping of rope behind the socket
2 Winch
3  hook
4  decond rope (made of textile fibre)
Figure 18 — Chain Pulley methed (Pipe Jointing)
12.2{3 Jointing of push-on fittings
Jointjng of push-on fittings should be done byuse of rack and lever equipment as explained
a) Iorm loops in two long ropes by passing plain ends through the eyes.
b) Position the loops behind the socKet of the fitting with the eyes diametrically opposit

c)

d)

1

f) 1

horizontal centre line.

Dperate the extefision tube of the rack and lever equipment to complete the joint.

elease theyropes by hammering the rope grip.

n case’of components externally coated with polymeric coatings, such as epoxy, polyu

trictly forbidden to use metallic rope in direct contact with the coating.

below.

b and on the

Thread the plain ends of the ropes through the gripping arrangement on the rack of the rack and
lever equipment.

To dismantle<the equipment, release tension on ropes by moving handle and ratchet back and

rethane, it is

12.2.4 Jointing of fittings by jointing tackle (assembler)

The jointing of the fitting with the pipe can also be done by using a suitable jointing tackle (see
Figure 19).

a) Enter the plain end of the pipe into the socket of fitting, until the contact with the gasket is made.

b) Place the jointing clamp on the spigot of the pipe.

c) Operate the tackle to make the joint.
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Figure 19 — Jointing of fittings by jointing tackle (assembler),\

NOTE Any other method of jointing as recommended by the manufacturer can b{@i.

12.2.5 Jointing of fittings by winch method O

Like pipe jointing, the wire rope should be looped and positioned be the socket, the free end s}
then be attached to the winch. The second wire rope should be loo and positioned behind the s
‘éure 20

).

of the fitting. The joint is now made by operating the winch (see

G%ure 20 — Winch method (fitting jointing)

12.2.6 Maximun@t deflection and laying length

Q<O

The joints fp ductile iron pipes have an inbuilt permissible deflection. Long radius curves
be negotiatéd-by—deHectngthefoints{seetice 2 The detalsoloHsetdhnensionandthe

jould
bcket

may
dius

of curvature for the given permissible deflection by the manufacturer are given in Figure 21. The

permissible deflection allowed shall be as per the manufacturer’s recommendations.
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Key

6  dngle of allowable deflection

Y  displacement/offset dimension in meters,Y = L x sin (6)
L  length of each pipe in meters

R  1adius of curvature, R=L / (2 x.tan 6/2)

Figure 21 — Pipeline curve geometry

EXAMPLE
Diameter of pipe =300 mm
Length of pipex=5,5 m

Allowabledeflection angle 6 = 39 30’

Joint deflection offset S = L x sin 8 =5,5 x sin (3 30’) = 336 mm;
Radius of curvature R=L / (2 x tan 6/2) = 5,5/ (2 x tan (3230’/2)) =90 m

It is to be ensured that any deflection in the joint should be given after jointing of the pipes.

12.2.7 Inspection of the joint

After the joint has been made by insertion of the spigot into the socket, the joint should be checked if
the gasket is correctly inserted or not. A metal rule shall be inserted into the socket gap (see Figure 22).
The depth of insertion (provide by the manufacturer and indicated on each pipe), should be equal
around the whole circumference. If a difference is found, the gasket may have been displaced and the
joint should be dismantled and re-made.
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12.2.8 Disr]:]antling of Joint

Push-in joi

Figure 22 — Inspection of joint

s are normally dismantled with the same equipment Whl%

this case, the equipment is fixed on the spigot end and is operated aga

is pushed oyt till the joint is opened. One of the arrangement is sho
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S

12.3 Mecha 01nts

o} .
N

Figure 23 — Dismantling of joint

below in Figure 23.

O
N

\pas used for the jointiy
the socket, so that the s

1g. In
bcket

12.3.1 General

A typical mechanical joint is shown in Figure 24.

30

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=5be50b5b3652f655f00f8dd1f969744e

ISO 21051:2020(E)

£
Ly

L 1 H 1 £l
L 1y TITS TCTTSTIT

Figure 24 — A typical mechanical joint

12.3{2 Mechanical joint assembly for pipes
Mechanical joint assembly for pipes shall be made in the following steps:

a) Place the gland on the plain end (spigot end) with the lip extension toward the plain epd, followed
y the gasket with the narrow edge of the gasket toward theplain end (see Figure 25).

Figure 25 — Jointing of mechanical joint

b) InSert the plain end into the socket and press the gasket firmly and evenly into the ggsket recess.
eep the joimtstraight during the assembly {see Figure 267-
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c) Push thle gland toward the socket and centre it around the\plain end with the gland lip ag

the gas

Figure 26 — Jointing of mechanical joint — Placement of gasket

ket. Insert bolts and hand tighten nuts. Make deflection after joint assembly but b

tightening the bolts.

),

ainst
cfore

©

Figure 27 — Jointing of mechanical joint — Jointing of bolts

d) Tighten the bolts to the normal range if bolt torque while constantly maintaining approximately
the same distance between the gland and the face of the flange at all points around the socket. This

32
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consistency can be achieved by partially tightening the bottom bolt first, then the top bolt, then the

bolts at either side, and finally the remaining bolts (see Figure 27).

For other types of special joints, use the manufacturer recommendations for the prep
jointing procedures.

12.4 Flanged Joints

12.4.1 General

lightening is absolutely vital.

c) Use of duck-foot bend at bottom of vertical flange pipe lin€ is necessary.

d) For high pressure application, even flanged pipeliné\(both horizontal and vertical)
block/support at bends/tees.

e) Flange pipe laying is preferred from one side;ifit is done from both sides, then it is nece

from both ends.

12.4{2 Flange bolting tightening sequéence

It is important to follow a flange Bolting tightening sequence in order to maintain the prop
the flange bolts and equal distribution of force on all the bolts.

After flange assembly and-all nuts have been run down by hand, start wrench tightening f
sequence of the numbets)indicated (marking the number on the flange with a crayon aid
track of the tightening-process), as shown in the Figure 28.

aration and

eal is usually

s which also
lic, are used

pipe is not

ng and bolt

eeds thrust

ssary to put

flexible coupling or mechanical joint collafin between to avoid pulling the flanged plipes flanges

er seating of

bllowing the
5 in keeping

Duripg all of the following steps, keep any gap between flanges even all around the circumfference, and

nuts made upapproximately the same amount on each end of the bolt.

a) Beforesstaring the bolt tightening, first of all it shall be ensured that the faces of the flanges are flat,

¢lean‘and free from dirt or particles of foreign matter.

b) Firsttime around just snug all the nuts with a hand wrench.

c) Second time around tighten the diagonally opposite nuts firmly with the same wrench.
d) Third time around apply approximately 25 % of the recommended torque.

e) Fourth time apply approximately 75 % of the recommended torque.

f) Fifth time around, apply 100 % of the recommended torque.

g) Repeat this process until nuts do not move under 100 % of the recommended torque.

h) If possible, re-torque after 24 h. Most of any bolt preload loss occurs within 24 h.
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For sizes having 12 bolts or more it is advisable that two jointers work simultaneously on diametrically
opposite bolts. Each jointer tightens the first nut in the first quadrant, then the first nut in the first
quadrant, then the first nut in the second quadrant, returns to the second nut in the first quadrant and
so on as shown in Figure 28.

1 2 3

Omm® 2 2

o
()
w
>
[ox]
—

Key

1 4 bolts tightening sequence
2 8bolts tightening sequence
3 12 bolts kightening sequence
A 1st

B 2nd

Figure 28 — Bolt tightening sequence for flanges

12.4.3 Maximum bolt tightening torque

The torque|to be applied for the joint sealing will depend on various factors including the gasket
material, syrface conditions and site test pressure. Maximum torque for bolt tightening should be
according tqg gasket manufacturer specification. In case, no instruction from manufacturer is available,
maximum tgrque for bolt tightening i§ calculated using the following formula:

T=KxDxF
where
T isthe targettorque, in N.mm;
K s tIe nutfactor, for zinc plated coating the K value varies from 0,17 to 0,22;
D is the-hominalbeltdiametersinmnt
F  isthe target boltload, in N.

F=Ax Sy x 0,60
A isthe tensile stress area, in m?;
S, isthe boltyield strength, N/m?2,

Precautions shall be taken to avoid application of very high torque, which can damage the gasket of
the joint.

NOTE The maximum torque value are applicable on lubricated threads.
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13 Functional features and installation of valves

13.1 Installation of valves

13.1

.1 General

Valves are components in piping systems (see Figure 29) which, in addition to the function of “conducting
the medium”, also have the functions of blocking or regulating the rate of flow and the pressure. Valves
are also necessary for the isolating segments of the pipeline and for draining the liquids and venting of
air pockets.

Key

[«

q

Allv
syste

loading. Valves should preferably be placed in concrete or masonry chambers to allow the ag

oper
In ca
be pi
cons

Variq

13.1

Ana
and {
at ey

dir valve

Solation valve
Irain valve

Figure 29 — Placement of valves along the pipeline alignment

hlves should be provided with necessatry‘support. Valves installed above ground or in
ms should be supported to prevent pending of the valve and connections as a resul

htion. Access manholes should-be large enough to allow removal of valve for future 1
se the valve is installed belew'the ground level, necessary access and operating arrang
ovided for the operation‘of'the valve. Thrust resulting from the valve closure should
dered in the design of the piping system and valve chambers.

us types of valves:should be provided as per 13.1.2 to 13.1.6.

2 Air valves

r valve iswequired to facilitate the release of air at high flow rates, when the pipeline is
o pefmit the entry of air at higher flow rates during the draining. Air valves should

of ail

plant piping
L of the pipe
cess and the
eplacement.
rement shall
be carefully

being filled
be provided
ze and type

ery. peak point in case of undulating terrain and at every 1 km in a flat terrain. The s

of air valve

directly on the pipe, the air valve should be installed with a tapped connection and the location of air
valve may be slightly away (see Figure 30), wherever the space is available. Air valve should always be
exposed to air for the flow of air in and out of air valve and if necessary the air valve chamber may be
connected with a pipe leading to the atmosphere.
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Figure 30 — Typical air valve chamber installation (in case of space constraint)

13.1.3 Scolr valvées'or drain valves

Scour valves§ of drain valves should be provided at every low point for draining and flushing.

The size of the valve will depend upon the volume of water to be drained, the time available and the
capacity of the receiving water course or area.

13.1.4 Isolation valves

The location of isolating valves shall be planned to facilitate shut-off in an emergency. Consideration
should be given to the number of properties likely to be affected in relation to the required level of
service. Local circumstances involving housing density and the location of hospitals, schools, apartment
buildings and industrial premises should be taken into account.

Isolation valves should be installed on all branches as close as possible to the through main. Valve
location and metering installation should facilitate leak detection procedures. Between two line valves
it may be useful to install facilities for releasing pressure, for venting and draining. For principal and
local mains, hydrants may fulfil this purpose.

36 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=5be50b5b3652f655f00f8dd1f969744e

ISO 21051:2020(E)

The distance and location of shut off valves should be fixed according to the local conditions. In general,
the intervals between shut-off valves should not exceed:

— i
— i
— 1
— i

In
(>10

13.1
Hydt

n trunk mains: 5 km;
n principal mains: 2 km;
n local mains (rural): 1 km;

n local mains (urban): 0,5 km.

case of a gate valve for large diameter pipeline (>DN 600) and having relatively high pressure

ar), a bypass arrangement should be provided tor the ease of operation.

5 Hydrants

ants are required for fire-fighting. They may also be used for the operationalDpurpose

draining, venting and flushing of the main. Wherever, hydrants are installed gntrunk mains

main
hydr
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Ants.

6 Surge limiting equipment

er installation of non-return valve with pressure release’valve as a bypass arran
Ce the surge pressure to a great extent.

bs can be generated following power failures, pwmp starting or stopping and valv
ideration should be given to the need for the stirge limiting equipment as part of thg
ty system.

Restrained joints and thrust bloeks

ipelines having unanchored flexible joints require anchorage at changes of direction
to resist the static thrusts developed by internal pressure. Dynamic thrusts causec
r actin the same direction as'static thrusts. This thrust is of sufficient magnitude at hi
rrant safety consideration.

orage to resist the thrust should be designed taking into account the system test presj

best way to resistithe thrust in case of buried pipelines is to use the restrained join
pred joints).dn'stich a case, the restraint is achieved by transferring the thrust forces §
urroundingssoil structure.

bther_fiiethod of resisting thrust forces is the use of thrust blocks, wherever allowe
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pement may
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15 Cleaning, hydraulic testing and commissioning of pipeline and pipeline
components

15.1 Cleaning

Before testing, the pipeline should be cleaned internally as thoroughly as possible to ensure that no

forei

© ISO

gn matter remains inside the pipe.
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15.2 Hydraulic testing

Newly installed pipelines shall be tested in accordance to ISO 10802.

16 Flushing and disinfection

All efforts should be made to keep lines clean during installation. However, thorough flushing is
recommended prior to the pressure testing. Flushing should be accomplished by partially opening and
closing the valves and hydrants several times under expected operating pressure with adequate flow
velocities to flush foreign materials out of the valves and hydrants.

Disinfected water should be used for disinfection of the pipeline to an acceptable level before discharge
to water soyrce.

If chlorinat¢d products are used after chemical cleaning, it is necessary to ensure, by, appropriate
control, that there is no residual cleaning agent before proceeding to the disinfection step. If residuial is
present, it if imperative to repeat the rinsing operation.

The cleaning and disinfection procedure is considered satisfactory when thesresults comply with the
criteria for fhe potable water as per the national standard. In case no requirements are given ip the
national stahdard, the criteria presented in Table 4 (see below) may be usedds a guideline.

Table 4 — Criteria for quality of potable’'water

Parameters to be controlled Acceptance criteria
Free chlorine (in situ) <0,5mg/l
pH (in|situ) 6,5<pH<9
Turbidity increase +0,5 FNU (check FNU or NTU)
(in sith) <0,5FNU
Turbidity (in situ) 2FNU
Test agpect / colour / odour / savour (in situ) No anomalies
Condufctivity 180 ps/cm to 1 000 ps/cm
Ammgnium concentration (NH) <0,1 mg/1
4
Nitritgs concentration (NOJ <0,1 mg/1
2
Iron cpncentration (Fe) <200 pg/1
Colifofm bacteria\(total coliforms), E. coli and faecal Absence
enterdcoccidansin 100 ml
Key
FNU formazin nephelometric unit
NTU nephelometric turbidity unit

NOTE In a newly commissioned pipeline (without seal coat ), the pH value can increase in the initial few days
which normally comes down to the normal limits within 2 to 3 weeks of commissioning.

17 Service connections

17.1 General
After the pipe has been hydro tested, flushed and disinfected, the service connections can be made.

There are various types of service connections available and reference should be made to the applicable
national standard.
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However, normally two types of service connections, i.e. conventional type and external seal type, are
used as described in 17.2 and 17.3.

17.2 Conventional type service connection

The inlet of the conventional type connections has taper screw threads. The angle of taper and type of
screw threads may vary on the connections of different types of manufacturers (see Figures 31).

When fully tightened, the threaded inlet of the connection provides both anchorage and a leak tight
seal. The minimum thickness of pipe should be 6 mm for direct tapping service connection.

Figure 31 — Direct service tonnection (convention type) for ductile iron pipes

17.3 External seal type connection

In the external seal type connections, the pressure seal is achieved by compressing|a gasket of
elastpmeric material @nto the pipe body and the inlet stem of the connections. The required ¢ompressive
load [is applied by tightening a backing nut onto a suitable shaped saddle.

A suitable saddle should be used in case of factory applied wrapping on ductile iron pipes (seg Figure 32).
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Figure 32 — External seal type connections for ductile iron pipes

17.4 Saddle for ductile iron pipes for distribution network

Since the wall thickness of the ductile iron pipes to be used in the distribution system have thickness
lower than § mm, direct service connections (see Figure 33) are not possible and therefore a saddle should
be used for the service connection. The saddle can be of ductile iron or high-density polyethylene (HPPE).

1
2

/

Key
1 valve
2 saddle

Figure 33 — Saddle for service connection for ductile iron pipes
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18 Supporting pipes

18.1 General

Whenever the pipes are required to be laid above ground on supports, the recommendations given in
18.2 to 18.4 should be followed.

18.2 Support for above ground installation

Above ground installations of socket and spigot pipe shall be provided with at least one support per

nnnnnnnnn aclcat of h oo (con Digien 2

i tho ciina ot cbh o1 d b o 1 dbhaolbind+l o o aof aqc Lo 40
plpe, trrC-SuppoTr T SOt ot PO STO U C O ot Gt C- S Ot RC T O CatprpC o CC T uarc—5Ty°

Pipe$ should be fixed to the supports with steel straps, so that axial movement due-torexpansion, or
contraction resulting from temperature fluctuations, is taken up at individual joints inthe pipeline.

Properly designed anchorage in the form of thrust blocks should be provided-to resist|the thrusts
developed by internal pressure at bends, tees etc.

1 2

Key
1 fixing clamp
fubber lining
doncrete support

Figure 34 — Pipe on supports

18.3 Maximum span for river crossing

Where a support cannot be provided at every pipe e.g. at river crossings etc., spans up to 11 m for the
pipes of length 5,5 m and 12 m for the pipes of length 6 m, can be installed by positioning supports
relative to the joints as indicated in the Figure 35 below.
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pressure, w
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Figure 35 — Maximum span for ductile iron pipes on supports

bf the dimension B should not exceed the one quarter of the total span. Cutpipes, fittings,
ivhich are adjacent to the span, should be positioned outside the joints;marked X angd the
een the joints X - X should be equal to the 3 full length pipes.

xcessive stresses in the pipe, the joints at each end of the centre suspended pipe should not

g of ductile iron (DI) pipes in hilly terrain

f push-in joint DI pipes in a hilly terrain requires certain precautions and certain spgcific
5 per the details given below.

e line anchoring on slope

tain angle the friction between thé.pipes and ground is insufficient to hold the pipeline. In
t is advisable to counteract thelaxial gravity component of the force generated due tp the
bight of pipe and weight of water with structurally designed anchor blocks/vertical afjchor
hchored joints (i.e. restrainedyjoint) or combination of vertical supports and restrained|joint
B6).

42
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Figure 36 — Force diagram on DQ@es on slope

»

For rlestrained joint pipes, the reference shall be made t@ 10804.

Laying of ductile iron pipes on steep inclines can t&p@fermed in two ways:

a) By the installation of concrete thrust bl@& cum supports on every pipe. The anc

o 2

Key
1 anchoring collar

2 unrestrained joints

Figure 37 — Concrete supports arrangement in DI pipes at slope
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b) By the installation of a concrete thrust block at the head of a self-anchored pipe section. Normally
in such a case, the self-anchored restrained joints pipe is used for jointing the pipes. The concrete
vertical supports shall be provided at the top of the slope and in between the slopes at certain
points only for the purpose of holding the pipes. The typical arrangement is shown in Figure 38.

Key
1 anchorin
2 self-anch

18.4.3 Bas

The following precautions shall be taken during the bed preparation for the pipes to be laid in a

g collar ) $

ored joints A\Q
xO
Figure 38 — Self-anchoredéj:estramed joint DI pipes at slope
<

ic precaution during tren@ng and bed preparation for pipes on slope

y ground whic éﬁ'@\ommon in hilly areas, all stones/hard rock with sharp edges sha
1 from the t h bed. Ensure trench bottom is trimmed and levelled to provide an
pft soil or s?g.of minimum 100 mm depth;

le use c@gular granular material 5 mm or greater in size for bedding or sidefill.
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ring

capacity, concrete packing shall be provided behind the socket to avoid down-sliding/snaking of
pipes and subsequent joint separation (see Figure 39). For very steep gradients, restrained joints/
flanged joints or providing concrete anchor blocks behind each socket are recommended, even

when la

44

id underground.
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18.4{4 Additional precautions:during laying in a hilly and rocky terrain
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Figure 39 < Anchoring for pipes on slope

t is common practice to’ lay the pipes with socket facing the direction in which fthe work is
rogressing, however.it is not mandatory.

or example, whenthe pipes are being laid downhill, the pipes are occasionally laid with the sockets
acing uphill/forthe ease of installation, however the direction of socket is not functionally related
o the direction of flow within the main. The specific method of laying depends upon|the slope of
he hill, soil conditions and structural design of the pipeline system with suitable anchqring system
o avoidpipe movement.

IICfittings should be suitably anchored against displacement as recommended in the laying
specification. External anchorage should be provided at blank ends, bends, tees, tapers and valves
also to resist the thrust arising from internal pressure and dynamic loading. Concrete anchor
blocks should be of such a shape as to leave the joint area clear.

Where the soil/pipe friction is low, care should be taken to ensure that no excessive spigot entry or
withdrawal occurs. All spigots should be marked with the depth of socket before laying and care
should be taken to see that all joints are completely assembled up to the required mark.

Hilly areas often get heavy rainfall in short duration and have heavy run-off. In such cases, an
alternative arrangement is required to protect the DI pipe and laying should be done as shown in
Figure 40, where most of water is diverted through a higher drain, the pipe covered with soft soil
and the cover lined with boulders which protects the pipe from heavy run off.
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