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AMENDMENT NO. 1 APRIL 2005
TO

IS 458: 2003 PRECAST CONCRETE PIPES (WITH AND
WITHOUT REINFORCEMENT) - SPECIFICATION

( Fourth Revision)

( Page 4, clause 6.3 ) - Substitute the following fur the existing clause:

'Spigot and socket ended pipes shall be used for water mains, sewer, irrigation
and culverts/cross drains Flush jointed (NP3 and NP4) and collar JOinted (NP2)
pipes shall be used for culverts/cross drains only (see Fig. 1 and 2). However, as
agreed to between manufacturer and purchaser, collar jointed (NP3 and NP4)
pipes may also be used for culverts/cross drains. The ends of concrete pipes used
for water mains, sewer and irrigation shall be suitable for spigot and socket. roll
on or confined gasket joints. Dimensions of spigot and socket for various
classes of pipes shall be as given in Tables 12. 13, 14. 17, 18 and 19 for pipes
manufactured by spinning process. However, dimensions of spigot and socket
shall be as given in Tables 15 and 16 in case of pipes manufactured by vibrated
casting process. Reinforcement in socket of rubber ring jointed pipes shall be as
given in Table 20. In case of flush joints, fur pipes of internal diameters up to
700 mm, external flush joint (.~ee Fig. IB) and for pipe of internal diameter
above 700 rnrn, Internal flush jornt (see Fig. IA) is recommended. Dimension of
collars fur NPI and NP2 class pipes shall be according to details given in Table I
and Table 21, respectively. Dimensions of collars for NP3 and NP4 class pipes
when used shall be according to details given in Tahir 22. Reinforcement in
collars shall be as given in Table 21 (NP2 class) and Table 22 (NP3 and NP4
class). The end of the collar reinforcement shall have a full ring at both ends.

NOTE.'i

I Bends, [uncuons and spccrals tor concrete r'1peS covered under thIS standard shall

conform 10 the requircrnentsof IS 7122

Z Some typical arrangement of remforcement m socket arc illustrated In Fig 1 and Fig 4 .

( Page 5, clause 8.1. second sentence ) -- Substitute the following for the
existing:

'Dimensions of collar for class NPI shall be as per Table I. Dimensions and
remforcement of collars for class NP2 shall be as per Table 21 and for classes
NP3 and NP4 shall be as per Table 22.'

 



Amend No.1 to IS 458: 2003

( Page 27. Table 20 ) - Under col 6, P2 Class and against Internal
DI,iOletCI 01 Pipe of 1000 rnrn, subsntute 'II 29' for '\ 29'

( Pag« 28. Table 21 ) - Insert the followmg new table after Tahle 21 and
renumber "l ablc 22' as 'Table 23'

Table 22 Design Requirements of Reinforced Concrete
Collars for Pipes of Class NP3 and NP4

( Clauses 6.3 and 8.1 )
.._~ - .. ", ...~--~ .~r- . .

-~

Nominal __ ~ollarJ)im('n.~io~~ __ Reinforcement~
~

Internal
----- --- - - - ~

Mmrmum M',","': 1Mirurnum Longuudmal, MIld Steel Splrdl
Diameter Cdull.lOl( 1111( I.ne,~ Length or Hard Drawn ~teel Hard Drawn
of Pipe

f- _SPJc.: _ _ ~-- 'iled
~~
~ -- -

mm mm mm mm Nos kg/wlldr kglwllar
_ llL - (2)

- --- I1L_ --
(4)
~- <2l r---

(6)
- IlL

1)(J 11 2S IJO 6 ~_OO~ 007- - -- --- - _..-- --
100 - 11 2S 1'10 6 OO!! OOX- - - _.

- 150 11 25 ISO 6 OO!! 010---- -- _.. - - - ----- - --- --
200 11 25 ISO 6 OOR 012
~ _.- - -- -- -

225 11 2S I ~O 6 (JOR 014-- - _. - - - -- --
2'10 11 25 ISO 6 008 -

Olh-- -- -- - -
100 16 - 10 150 R 011 022 -_. - - - ~

150 19 15 200 !l 015 040-- -- -- --- - - -

~~- 19 l~ 200 R 015 oso--- - ----- --- -- ~-- -
4S0 19 1~ 200 !l 015 060-- ~ -- -- - - - ---
500 19 40 200 s Ol~ 070-- e-- "---- - ---~ --- ~- -- ._--

__6<l9~ 19 40 200 8 021 105
~ f- -~ -. -- - - -- -

700 19 4'1 200 R 021 IRS
I--- . f-- -- -- -~ ----

800 -- 19
f---

'i0 _2~_ !l 021 205- ---
900 -- 19 55 200 s 011 225- --~- -- -- I--~

1000 19 60 200 8 on 309
f--- -- - - - -- -- --

I 100 19
f--- 6'i 200 8 011 411-- -- - -- - -- - - - -

1200 19 75 200 12 050 ~ 08
f------- . - -- -- --- ----

1400 19 -~- - 200 12or8+8 067 65')-- -- - - - -~-- -- --
1600 -

II} 90 200 - 12or8+8 067 - 900- - - - - . - - --- ----- ---
1800 II} lOCI 200 12 + 12 100 121'\
~ .-- - - ---- -- .- --- --
2000 19 110 200 12 l- 12 100 1130

2

 



Amend No. ) to IS 458: 2003

NOTES

I ('ollar, of "/C' 2 200 mm and above shall be made oUI 01 mild steel plate of (, mm
thicknevs. vtecl conlonnmg to IS 2062 with outside pamted

2 If mild vteel I~ used lor vprral remforcernent, the weight specihed under col 7 ;hall be
increased by a factor 14lV125

.\ Soft grade mild steel wire lor 'I'lral, may be used lor collars of p'pe, of mternal diameter
up In 150 mm only hy merea;mg weight hy a factor 1401114

( Page 29, clause 12.1 ) - Subsutute the followmg for the existing

"The followmg inforrnauon shall he clearly marked on each pipe/collar:

a) lndicanon of the source of manufacture.

h) Cia,s and ~l/e ot pipe/collar.

c) The words 'SPUN PIPE' or 'VIHRATED CAST PIPE
((INREINfORCED)' or 'VIBRATED CAST PIPE (REINFORCED)'
as may be applicahle. for prpes: and

d) Date of manufacture

The above mformauon shal! be clearly marked on outside only for pipes up to
and 1I11'ludlnl-' 1'iO rnrn mternal diameter, and hoth outside and inside for pipes
above ~'iO mill Internal diameter The mtorrnauon shall he clearly marked only
on the outside for collars "

( Pagt' 29, claus« 12.1.1 ) - Subsutute the tollowing tor the exisung:

'Each pipe/collar may also he mall...ed with the Standard Mark'

(O:D)) )

Printed at Prabhat Offset Pre's, New Dclhl-2

 



Cement Matrix Products Sectional Committee, CEO 53

FOREWORD

This Indian Standard (Fourth Revision) was adopted by the Bureau of Indian Standards. after the draft finalized
by the Cement Matrix Products Sectional Committee had been approved by the Civil Engineering Division
Council.

Precast concrete pipes are widely used for water mains. sewers, culverts and in irrigation. This standard lays
down the requirements of quality and dimensions for concrete pipes to serve as guidance to the manufacturers
and users in producing and obtaining concrete pipes of suitable quality. Guidance regarding laying of concrete
pipes is given in IS 783 : 1985 'Code of practice for laying of concrete pipes'.

In case liquid conveyed by the pipeline is likely 10 be harmful to concrete. necessary precautions should be
taken.

This standard was first published in 1956 and subsequently revised in 1961. 1971 and 1988. '1 he present revision
has been taken up with a view to incorporating the modifications found necessary as a result of experience
gained with the usc of this standard. This revision also incorporates some of the important amendments issued to
thc last version ofthe standard including those relating to restricting the use of plain ended pipes and incorporation
of detailed provisions regarding pipes manufactured by vibrated casting process and various decisions taken by
the Sectional Committee from time 10 time.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
observed or calculated, expressing the result ota test or analysis. shall be rounded offin accordance with IS 2 : 1960
'Rules lor rounding off numerical values (revised)'. The number of significant places retained in the rounded off
value should be the same as that of the specified value in this standard.
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Indian Standard

PRECAST CONCRETE PIPES (WITH AND WITHOUT
REINFORCEMENT) - SPECIFICATION

( Fourth Revision)

1 SCOPE

1.1 This standard covers the requirements for
reinforced and unrein forced precast cement concrete
pipes, ofboth pressure and nun-pressure varieties used
for water mains, sewers, culverts and irrigation. Thc
requirements for collars arc also covered by th is
standard.

Ntl'( I'S

1 This ..tandnrd (over.. till' requirement .. lor prcvvurc and
non-pressure pipe:.. manufactured hy "fl1nnlllg proccsv and
also nun-pressure pipe .. of class NI" HIIIJ NI"~ manufactured
b~ Vibrated ca"tin!!. pnKI''ii''i

2 I" uddmon to Ille requirement', ~rcdlkJ "pcl'llll..ally tor
the collars. the rvquucmcnts given III the llllhm Inb'- dall:'''''''
~t1311 alvu apply lor the collars

5.2.5.3,5.4, S.S.1. 55.3, 5.S.4. S.7. S.M. 7.1. 7.2. 7.2.1.
7.2.2. 7.3, 7.3.1, 7.4. M.2. '1.1. '1.1.1. s.r.z. 9.1.3. 9.1.4.
12.1 and 12.1.1

1.2 Prestressed concrete pipes and pipes w ith non­
circular section are not covered by this standard.

2 REFERENn:S

The standards given in Annex A contain provisions
which through reference in this tc vt constitute
provisions of this standard. At the time of publication,
the editions indicated were valid. All standards arc
subject to revision and parties to agreements based on
this standard are encouraged to investigate the
pussibility of applying the most recent editions of the
standards indicated in Annex 1\.

3TERMINOUlGY

3.0 For the purpose of this standard. the tollowing
dcfirutions shall apply.

3.1 Working Pressure - Ihe maximum sustained
internal pressure excluding surge.to which each portion
of the pipeline may be subjected when installed.

3.2 Sill' Test Pressure 1.5 times working pressure
pertaining to the section or 1.1 times static prcsvurc,
whichever is more (surge pressure is to be controlled
within 25 percent of pump head in case of pumping
mains).

3.3 Hydrostatic Test Pressure -- It is the maximum
pressore which the pipe can withstand v. ithout any
leakage when tested for hydrostatic pressure in
accordance with this standard and IS 3597.

3.4 Surge (Water Iiammer) Pressure--It is a prc"ur,'
which is produced by a change of velocity of the
moving stream and becomes max imum when there I~ a
sudden stoppage which may be caused by the closing
of a valve or by shutting down a pump station. Surge
pressure is to be controlled within 25 percent of pump
head.

4CLASSIFICATtON

4.1 For the purpose of this standard. concrete plp"S
shall be classified as under:

Class

NPI

NP2

NP3

Np4

PI

1'2

Description

Unreinforced concrete non-pressure pipes

Reinforced concrete, light-duty, non-pressure pipes

Reinforced and also unrein forced (in case of pipes
manufactured by vibrated casung process)
concrete, medium-duty. non-pressure pipes

Reinforced and also unreinforccd (in case of pipes
manufactured by vibrated ca.,ting process)
concrete, heavy-duty, non-pressure pipes

Reinforced concrete pressure pipes tested to a
hydrostatic pressure 01'0.2 Ml'a (20 m head)

Reinforced concrete pressure pipes tested to a

Conduions Wht'l'c Normally Used

For drainage and irrigation use, above
ground or in shallow trenches

for drainage and irngauon usc, for cross
drains/culverts carrying light traffic

For drainage and irrigation use, for cross
druins/culverts carrying medium traffic

Fur drainage and irrigation usc, for crovs
drains/culvert carrying heavy traffic

For usc on gravity mains, the site test
pressure not exceeding two-thirds of the
hydrostatic test pressure

For use on pumping mains, the site test
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Class

P2

P3

Description

Reinforced concrete pressure pipes tested to a
hydrostatic pressure ofOA MPa (40 m head)

Reinforced concrete pressure pipes tested to a
hydrostatic pressure of 0.6 MPa (60 m head)

Conditions Where Normally Used

For use on pumping mains, the site test
pressure not exceeding half of the
hydrostatic test pressure

For use on pumping mains, the site test
pressure not exceeding half of the
hydrostatic test pressure

NOTE '" The uses are only by way otrecommendations as a general guidance and the exact usage shall be decided by the engineer- in­
charge.

4.2 Unreinforced and reinforced concrete non-pressure
pipes shall be capable of withstanding a test pressure
of 0.07 MPa (7 m head).

5 MATERIALS

5.1 For precast concrete pipes, materials complying
with the requirements given in 5.2 to 5.8 shall be used.

5.2 Cement

Cement used for the manufacture of unreinforced and
reinforced concrete pipes shall conform to IS 269 or
IS 455 or IS 1489 (Part I) (see Note I) or IS 1489
(Part 2) or IS 804 I or IS 8043 or IS 8112 or IS 12269
or IS 12330.

NOTES

t Unless otherwise specified by U,epurchaser.the type ofeemenl
to be used is letlto the discretion oflhe manufacturer,Fly ash
based cement conforming 10 IS 1489 (Pari I) with lly ash
contents up to 2S percent is permitted for non-pressure pipe
only.

2 Sulphate resisting l'orUand cement (sr. IS 12330) shall be
used, where sulphate is predominant.

3 Site blending with lly ash up 10 a maximum of 25 percent
may be carried out provided its uniform blending with ordinary
Portland cement is ensured Such blended cement shall be used
only for non-pressure pipes. The tly ash used Ihr blending shall
beeither from ESP or processed by established lly ash processing
unils and shall conform to Grade I of IS 3812. Specified
requirementsof concretestrength.permeability,hydroslatictest
and three-edge hearing test shall be met to the satisfaction of
customer before it is used for regular production.

5.3 Aggregates

Aggregates used for the manufacture of unreinforced
and reinforced concrete pipes shall conform to 3 of
IS 383. The maximum size of aggregate should not
exceed one third thickness of the pipe or 20 mm,
whichever is smaller for pipes above 250 mm internal
diameter. But for pipes of internal diameter 80 to 250
mm the maximum size ofaggregate should be 10 mm.

NOTE .. It is preferable to have the size and grading of
aggregates conforming to IS 383. It is alsn preferable lhal
materials finer than 7~ micron IS Sieve is restricted 10 3.0 percent
by mass.

5.4 Reinforcement

Reinforcement used for the manufacture of the

2

reinforced concrete pipes shall conform to mild steel
Grade I or medium tensile steel bars conforming to
IS 432 (Part I) or hard-drawn steel wire conforming
to IS 432 (Part 2) or structural steel (standard quality)
bars conforming to IS 2062.

NOTE - Wire labric conforming 10 IS 1566 or deformed bars
and wires conforming to IS 1786 or plain hard-drawn steel wire
for prestressed concrete conforming 10 IS 1785 (Pan I) or
IS 1785 (Pon 2) may also be used. for such reinforcement
maximum tensile stress shall be as given in6.l.

S.5 Concrete or Mortar

5.S.I The concrete quality (concrete mix, maximum
water-cement ratio, minimum cement content. etc) shall
be as per IS 456 for at least very severe environment
exposure condition. Design mix requirements shall be
as per IS 456. However, in case ofpipes cast by spinning
process higher cement contents, more fines and higher
water-cement ratio may be the need of the process. For
non-pressure pipes, if mortar is used, it shall have a
minimum cement content of 450 kg/m 1 and a
compressive strengthnot less than 35 N/mm 2at 28 days.
For pressure pipes if mortar is used, it shall have a
minimum cement content of 600 kg/m ' and a
compressive strength not less than 35 N/mm 2at 28 days.
However, in case of pipes manufactured by vibrated
casting process. concrete shall have minimum
compressive strength as indicated in Tables 4, 5, 7 and
8 for the respective classes of pipes.

Where the process of manufacture is such that the
strength of concrete or mortar in the pipe differs from
that given by tests on cubes, the two may be related by
a suitable conversion factor. If the purchaser requires
evidence ofthis factor, he shall ask for it before placing
the order. The conversion factor for 28 days
compressive strength for spun concrete may be taken
as 1.25 in the absence of any data.

5,5.2 For pressure pipes, splitting tensile strength of
concrete cylinders at 28 days, when tested in accordance
with IS 5816, shall be not less than 2.5 N/mm 2.

5.5.3 Compressive strength tests shall be conducted
on 150 mm cubes in accordance with the relevant
requirements of IS 456 and IS 516.

 



5.5.4 The manufacturer shall give a certificate
indicating the quantity of cement in the concrete mix.

5.6 Rubber Ring

Rubber ring chords used in pipe joints shall conform
to Type 2 of IS 5382.

5.7 Water

Water used for mixing of concrete and curing of pipes
shall conform to 5.4 of [S 456.

5.8 Chemical Admixtures

The adm ixtures,where used, shall conform to IS 9 [03.

6 DESIGN

6.1 General

Reinforced concrete pipes either spun or vibrated cast
shall be designed such that the maximum tensile stress
in the circumferential steel due to specified hydrostatic
test pressure does not exceed the limit of 125 N/mm'
in the case of mild steel rods, [40 N/mm' in the case
of hard-drawn steel wires and high strength deformed
steel hars and wires.

6.1.1 The barrel thickness shall be such that under the
specified hydrostatic test pressure, the maximum
tensile stress in concrete, when considered as effective
to take stress along with the tensile reinforcement. shall
not exceed 2 N/mm' for pressure pipes and 1.5 N/mm'
for non-pressure pipes. Hut the barrel wall thickness
shall be not less than those given in Tables I, 2, 3, 6,
9, 10 and II subject to 8,2(iii) for pipes manufactured
by spun process. For pipes manufactured by vibrated
casting process, the barrel wall thickness shall be as
given in Tables 4, 5, 7 and 8.

6.1.2 Pipes of length above 3 m and up to 4 m may be
supplied by agreement between the user and the
supplier and for such pipes, the quantity of
reinforcement shall be modified as per 6,1.2.1.

6.1.2.1 Longitudinal reinforcement

Reinforced cement concrete pipes of lengths up to
4 m may be accepted if the longitudinal reinforcement
is increased in proportion to the square of length
compared with what is used for 3 m lcngth as specified
in rabies 2 10 I I, except for Table 4 and 7.

For'L' (in metre) length of pipe, longitudinal
reinforcement shall be L'/3' times the longitudinal
reinforcement used for 3 m long pipes.

6,1.3 Longitudinal reinforcement shall be provided to
ensure rigidity and correct location of cages (grids)
longitudinally and to limit the effects of transverse
cracking. Minimum longitudinal reinforcement shall
be as given in Tables 2, 3, 6, 9, 10 and [ I for pipes

IS 458: 2003

manufactured by spinning process. For reinforced
pipes manufactured by vibrated casting process, the
minimum longitudinal reinforcement shall be as given
in Tables 5 and 8.

6.2 Reinforcement

The reinforcement in the reinforced concrete pipe shall
extend throughout the length of the pipe and shall be
so designed that it may be readily placed and
maintained to designed shape and in the proper position
within the pipe mould during the manufacturing
process. The circumferential and longitudinal
reinforcement shall be adequate to satisfy the
requirements specified under 6.1.

For non-welded cages spiral reinforcement of the same
diameter shall be closely spaced at the end of the pipe
for a length of 150 mm to minimize damage during
handling. The spacing of such end spirals shall not
exceed 50 mm or half the pitch whichever is less. Such
spiral reinforcement at ends shall be part of the total
spiral reinforcement specified in different tables.

6.2.1 The pitch of circumferential reinforcement shall
be not more than the following:

a) 200 mm for pipes of nominal internal
diameter 80 to 150 mm,

b) 150 mm for pipes of nominal internal
diameter 200 to 350 mm, and

c) 100 mm for pipes of nominal internal
diameter 400 mm and above.

The pitch shall also be not less than the maximum size
of aggregate plus the diameter of the reinforcement
bar used.

6,2.2 The quantity and disposition ofsteel in pipes may
be decided by mutual agreement between the purchaser
and the supplier; however, it shall be proved by
calculations and tests that the quantity of the
reinforcements conforms to all the requirements
specified in the standard. In the absence ofcalculations
and tests, the reinforcement given in Tables 2. 3, 6, 9.
10 and I I for pipes manufactured by spinning process
and in Tables 5 and 8 for pipes manufactured by
vibrated casting process shall be used as minimum
reinforcement subject to the requirements of 6.2.2.1.

6.2.2.1 Tolerances given in IS 432 (Part I), IS 432
(Part 2). and IS 2062 shall be applied to the minimum
mass of longitudinal reinforcement specified in
different tables. Total mass of longitudinal
reinforcement shall be calculated taking into account
the clear cover provided at each end of the pipe.

NO I'E - For longitudinal reinforcement conforming In IS ·D2
[Part 2). tolerance on mass shall be calculated from the diameter
tolerance

6.2.3 If so required by the purchaser, the manufacturer
shall give a certificate indicating the details relating to
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TO

1AInternalFlush Joints

I----+-LENGTH OF JOINT

10

SPACE (10 mmI

1B ExternalFlush Joints

.;'0, ~.~.:,. 0.
::.~.<i
., ,~'.. ~ ...

FIG. I DF.TAILS OF FLUSII JOINTS

I - wall thickn....
s - 0.002 of intenal dia or 2 OInt, Min
JD - internal diameter.
"- - included angle not more than 25' (only for design purpose

not be measured).

quality, quantity and dispersion of steel in the pipes as
well as the clear cover to the steel providedinthe pipes.

6.3 Ends of Pipes

Spigot and Socket ended pipes shall be used for water
mains, sewer, irrigation and culverts/cross drains.
Whereas, flushjointed(NP3 and NP4) andcollarjointed
(NP2) pipesshallbe used for culverts/cross drainsonly.
'Theends of concretepipesused for watermains,sewer
and irrigation shall be suitableforsocketand spigot,roll
onjointsor confinedgasketjoints, Dimensions of spigot
and socket forvariousclassesof pipes shall be as given
inTables12,13,14,17, 18and 19 forpipesmanufactured
by spinning process, Howeverthe dimension of spigot
and socketshallbe as given in Tables 15and 16in case
of pipes manufactured by vibrated casting process.
Reinforcement insocketof rubberringjointedpipesshall
be as given in Table 20, However, the ends of concrete
pipesusedfor roadculverts/crossdrainsmaybesuitable
for flush (NP3 andNP4) or collarjoints(NPl)(see Fig, I
and 2). For pipes of diameter up to 700 mm, external
flush jointandfordiameters above700mm, internal flush
joint is recommended, Dimensions of collars for NPI
andNPl classpipesshallbeaccordingto detailsgivenin
Table I and Table21 respectively. The reinforcement in
collarsshallbeasgiven inTable21, Theendof'the collar
reinforcement shall havea full ringat bothends,

NUll'S

I Rends.junctions and specialsforconcretepipescoveredunder
Ihis standard shall conform to the requirementsof IS 7322,
:z Some typical arrangement of reinforcement in socket are
illustrated in Fig, 3 and Flg. 4,

PIPE

T MORTAR
AULKING

COLLAR/:
t;r~~~~I.tl

CEMEN
C

,0' ..... ~ :.

4.:~ ~,;:,:t'~:::;:j~~"~ :1:~:--..":/.:.;~..~:

'"

6.3.1 Only flexible rubber ringjoints shall be used for
the joints in (a) all pressure pipes and (b) all non­
pressure pipes except when used for road culverts!
cross drains. The pipe joints shall be capable of
withstanding the same pressures as the pipe.

NtJTE . -Therequirements 01'6.3.1 doesnot implyIhatthecollar
shallalsn be testedforth. lest pressureforpipesspecifiedin 4••,
4.1 and 10.1.

6.4 Cover

The minimum clear covers for reinforcement in pipes
and collars shall be as given below:

FIG, 2 COLLAR JOINT (RIGm)

7 MANUFACTURE

Minimum
ClearCover. mm

SI No. Precast Concrete Pipe!
Collar

i) Barrel wall thickness:
a) Up to and including 75 mm 8
b) Over 75 mm 15

ii) At spigot steps S
iii) At end of longitudinals S

NOTE- Anelfeclive meansshall be provided lor maintaining
the reinforcement in positionBnd for ensurina correctcover
during manufacture of the unit Spacers for this purpose shall
be of ruslproof materialor of steel protectedagainsl.onosion.

7.1 General

Themethodof manufactureshallbe suchthat the forms
and dimensionsof the finishedpipeare accuratewithin
the limits specified in this standard. The surfaces and
edges of the pipes shall be well defined and true, and
their ends shall be square with the longitudinalaxis.

7.2 Concrete Mi:dng and Pladng

7.2.1 Concrete shall be mixed in a mechanical mixer,
Mixing shall be continued until there is a uniform

4
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~~~-.-.n-----'·q

not dropped freely so as to cause segregation. The
concrete shall be consolidated by spinning. vibrating.
spinning combined with vibrations. or other
appropriate mechanical means.

NOTE- No. ofZbars: Minimum halfthenumber oflonghudinals.
Maximum e~ual tonumberoflongiludinals.

3ASocketCage Gonnected to Barrel
Cage byMeansofZ Bars

~---H---'·?3

3BSocketCage Longitudinals Suitably Bent
forConnecting to Barrel Cage

3CCagemadeofContinuous Longijudinals

FIG. 3 TYPICAl. ARRANOI'MENTS 01' RElNFORnM~.NT

IN SOCKH ,'oR SINO! I, CAGI;

7.3 Reinforcement Cages

Reinforcementcages for pipes shall extend throughout
the pipes barrel. The cages shall consist of spirals or
circular rings and straights of hard-drawn steel wire
or mild steel rod. Reinforcement cages shall be placed
symmetrically with respect to the thickness of the pipe
wall. The spirals shall end in a complete ring at both
the ends of a pipe.

7.3.1 Pipes having barrel wall thickness 100 mm and
above shall have double reinforcement cage and the
amount of spirals steel in the outer cage shall be 75
percent of the mass of spiral steel in the inner cage.
whilst the total shall conform to the requirements
specified in the relevant tables of this standard. The
mass of longitudinals in the outer cage and inner cage
should be the same, that is equal to half the total mass
of longitudinals specified in the relevant tables. The
total longitudinal steel per pipe shall be as given in the
relevant tables.

7.3.2 Diagonal reinforcement may be provided in
pipes, the cages for which are not welded so as to help
in binding the cage securely. It shall, however, be
ensured that the clear cover for any reinforcement is
not below the limits specified in 6.4. Diagonal
reinforcement is a process requirement and shall not
be counted against longitudinal and spiral
reinforcement.

8 I>IMENSIONS

7.4 Curing

Curing shall be either by steam or by water or by a
combinationof steam and water, or by use of approved
curing compounds. If water curing is used, the pipes
shall be cured for a minimum period of7 days in case
of non-prossure pipes and 14days in case of pressure
pipes. In case of pipes where cement with fly ash or
slag is used, the minimum period of water curing shall
be 14days. If steam curing is used. after that it shall
be water cured for 3 days.

NOTE- It ispreferable that single reinforcement cage should
be located near the inner surface ofthepipe with adequate clear
cover.

: : :I

4ASocketCage Connected to Barrel
Cage byMeansofZ Bars

4CCagemadeofContinuous Longltudinals

FIG. 4 TYPIC'Al ARRANGEMhNTS 01' RI:INI'ORCI'.MENT

IN SOCKET FOR DOUBI.I' CAGE

(USE SI)ITA8I.I'. TYPE 01' SI'ACERS)

4BSocketCage Longitudinal Suitably Bentfor
Connecting to Barrel Cage

NorE- No. ofZbar. : Minimum halfthe number oflongitudinals.
Max imum equal tonumber oflongitudinals.

~:: :tl::: :~

distribution of the materials and the mass is uniform
in colour and consistency. but in no case shall the
mixing be done for less than 2 min.

7.2.2 Concrete shall be placed before setting has
commenced. It should be ensured that the concrete is

8.1 Pipes

The internal diameter, barrel wall thickness, length.
the minimum reinforcements and strength test
requirements for different classes of pipes (see 4.1J,
shall be as specified in Tables 1to II. Dimensions of
collar for class NPI and dimensions and

5
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Table I Design Ind Strength Test Requirements of Concrete Pipes of
CIIss NPI - Unretnferced, Non-pressure Pipes

(Clauses 6.1.1. 6.3 and 8.1)

Interna. lIarrel Wall Coli ar Dimension. Minimum Length
Diameter nr Pipes Thlekne.. nfCollar

MinimumCaulking Minimum Thickness
Space

mm mm mm mm mm
(I) (2) (3) (4) (5)
80 25 13 25 150

lOll 25 13 25 150
151l 25 13 25 150

200 25 13 25 150
225 25 13 25 150
2511 25 J3 25 ISO
ll~) 10 16 30 ISO
151l 32 16 32 150
4m 32 16 32 150
450 .J5 19 35 200

Strength Test
Requirement. ror

Three Edge Bearing
Test Ultimate

Load Test

kN/lineaf metre
(6)

153
15.3
153
164
16.4
16.4
176
18.4
18.8
21.9

8.2 Tolerances

The following tolerances shall be permitted:

Nt) fI: -- Pipes of internal diameter, harrel wall thickness and
length of barrel and collar other Ihan those specified in 8.1 may
he supplied hy mutual ugn..-cment between the purchaser and the
supplier. In such case, the design of pipes submiued 10 the
purchasershall includeall standarddetailsas covered inTables 1
to II

reinforcement of collar for class NP2 shall be as per
Tables I and 21 respectively. However, in case of
pipes manufactured by vibrated casting process, the
internal diameter, wall thickness, the minimum
reinforcement (in case of reinforced pipes) and
strength test requirements for different classes of
pipes shall be as given in Tables 4. 5, 7 and 8. The
manufacturer shall inform the purchaser of the
effective length ofspigot and socket, and tlushjointed
pipes that he is able to supply. For collar jointed pipes,
effective length shall be 2 In or 2.5 m up to 250 mm
nominal diameter pipes and 2.5 m, 3.0 m, 3.5 m or
4.0 m for pipes above 250 rnrn nominal diameter.
Class NP3 and NP4 pipes ofnominal internal diameter
900 mm and above. the effective length may also be
1.25 m.

i) Overall length

+2
_I mm

o
__ 1.5mm

+4
-2 mm

+5
_.2.5mm

+6
-3 mm

+7
_3.5 mm

NOTE - In cas. of pipes with flexible rubber ringjoinls, the
tolerance on thickness near the ends will have to be reduced.
Near the rubber ring joints. the tolerance on thickness shall he
a. given in Tables 13 10 19 in case or pipes manufactured by
spinning process and as given in Table IS and Table 16 in case
otplpes manufactured by vibrated casting process.

iii) Barrel wall thickness:

a) Up to and including
30 mrn

b) Over 30 mm up to and
including 50 mm

c) Over 50 mm up to and
including 65 mm

d) Over 65 mm up to
and including 80 mm

e) Over 80 mm up to and
including 95 mm

f) Over 95 mm

9 WORKMANSHIP AND FINISH

9.1 Finish

Pipes shall be straight and free from c~cks except that
craze cracks may be permitted. The ends of the pipes
shall be square with their longitudinal axis so that when
placed in a straight line in the trench, no opening
between ends in contact shall exceed 3 mm in pipes
up to 600 mm diameter (inclusive), and 6 mm in pipes
larger than 600 mm diameter.

9.1.1 The outside and inside surfaces ofthe pipes shall
be dense and hard and shall not be coated with cement
wash or other preparation un less otherwise agreed to
between the purchaser and the manufacturer or the
supplier. The inside surface ofthe pipe shall be smooth.
For better bond, inner surface of the collar may be
finished rough.

±3mm

±5mm
±IOmm

Tolerances

.i1 percent of
standard length

Dimensions

ii) Internal diameter of pipes:

a) Up to and inch-ding
300mm

b) Over 300 mm and up to
and including 600 mm

c) Over 600 mm

SINo.
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Table 2 Design and Strength Test Requirements of Concrete Pipes of Class NP2 - Reinforced
Concrete, Light Duty, Non-pressure Pipes

(Clauses 6.1.1, 6.1.2.1, 6.1.3, 6.2.2, 7.3.2 and 8.1; and Table 20)

Inlernal Barrel Wall RrinforCfmrntl Slrenglh Test RrquiremenIJ for
Dlameler of Thickne.. Three Edge B.aring Te.1

Pipe.
Longitudinal. Mild Steel or Bard Spirals, liard Load to Ultimate

Ora"," Steel DrawnSteel Produce Load
025 mm (rack

mm mm "Minimum 19JImcar .... 'glimear 'N/hncar metre kN/lmear metre
number metre metre

(I) (2) (.1) (4) (5) (6) (7)

80 25 059 016 1005 1508

100 25 059 018 1005 1508

150 25 OW 024 1079 1619

200 25 059 038 1177 1766

225 25 I> 059 046 1226 18.19

250 25 059 058 1255 188.1

.100 10 078 079 1.148 2022

.150 12 078 11.1 1441> 216"

400 32 078 149 1545 2.1 18

450 15 078 197 1618 2427

500 35 078 246 17 16 2574

/lOO 45 078 347 1888 2832

70(1 50 122 460 2035 3053

800 50 122 671 21 57 3236

'JOO 55 122 925 2280 3420

1000 1>0 176 10 69 2427 3641

1100 65 I 76 1274 2550 3825

I 200 70 I 71> 1547 2697 4046

1400 75 12 2M 2057 2942 441J

I/lOO 80 12 or 8;8 352 2540 32 12 48 18

I 800 uO 12or K+R J 52 3274 3506 5259

20()O 100 12+12 528 45 14 3776 51>/>4

2200 110 12' 12 528 56 17 4021 6032

NOI E~

Ilf mild steel is lI~CU tor spual rcmion.cruern. the weight specified under eolS Ihall be mcreased 10140/125

2 ,",oilgrade mild srec! Win: tor spuuls m.IY be used lor plpCIi of mtemal diameters gO 111m, 100 mm and 1.,0 mm only, by tru..reasmg
wcsght to 140/84

J 1111: Ionguudmal reinforcement given In lhl!t ... blc 1-. valid for pipes up to 25m cttecuve length lor mternal dramerer 01pipe lip 10

250 mrnand UJ' to , 111 cnccuve length tor higher diameter PIPC~

4 I otal rnnw of lcnguudmal rcmtcn.cmcm shall be calculated b) multiplying the values given In 1..01 4 b) the length of the pipe and
then deducting tor 1111: cover length provided at the two ends

7
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Table 3 Design and Strength Test Requirements of Concrete Pipes of Class NP3 - Reinforced
Concrete, Medium Duty, Non-pressure Pipes

(Clauses 6.1.1,6.1.2.1,6.1.3,6.2.2,7.3.2 and 8.1; and Table 20)

Internal Barrel Wall Reinforcement. Sirenglh Te.1 Requlremenl. for
Dlamoter of Thlrkno•• Three Ed.e Bearing Tell

Pipe. .......
Lcngttudinal, Mild Steel or Hard Spirals, Hard Load to Ultimate

Drawn Steel Drawn Steel Produce Load
025 mmCrack

mOl mOl -Minimum '!\Iilnear' ~gI1inear kN/llncar metre kNllincor metre
number metre metre

(I) (2) (3) (4) (5) (6) (7)

80 25 6 059 016 1300 19 so

1U0 25 059 022 13 00 19 SO

ISO 2~ 059 046 1370 2055

200 30 6 059 081 1450 21 75

225 30 6 059 103 1480 2220

250 30 6 059 124 1500 2250

300 40 078 180 15 SO 2325

350 75 078 295 1677 25 16

400 75 078 330 1916 2874

450 75 078 379 21 56 3234

,00 75 078 482 2395 3593

bOO 85 8 or 6+6 I 18 701 2874 43 II

700 85 8 or 6+6 I 18 1027 3353 5030

800 9~ 8 or 6+6 26b 13 04 3832 5748

900 100 6+6 266 18 30 43 II 64 67

1000 115 6+6 266 21 52 4790 71 85

I 100 115 6+6 266 2799 5269 7900

1200 120 8+8 355 3357 5748 8622

1400 135 8+8 355 4621 6706 10060

1600 140 8+8 355 6540 7664 11496

1800 ISO 12 +12 936 87 10 8622 12933

2000 170 12+12 936 9790 9580 14370

2200 185 12 +12 936 13330 10538 15807

2400 200 12 +12 1488 14661 11496 172 44

2600 215 12 +12 1488 17576 12454 18681

NOTES

IlCndld steel is used for spiral reinforcement, the weight specified under col 5 shall be increased to 140/125

2 The longitudinal reinforcement given in this table is valid for prpes up to 25m effective length for intemal diameter of pipe up to
250 mm nnd up 103m effective length for higher diameter pipes

3 Total mass of longnudmal relnforcemenlShall becalculated by mulliplying thevalues given in col 4 by the length of the pipe and then
deducting for the cover length provided allhe two ends,

4 Concrete for pipes shall have a minimum compressive strength of 35 Nlmm' al28 days

8
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Table 4 Design and Strength Test Requirements of Concrete Pipes of Class NP3 - Unreinforced
Concrete, Medium-Duty, Non-pressure Pipes Made by Vibrated Casting Process

(Clauses 5.5.1, 6.1.1, 6.3 and 8.1; and Table 20)

Inlernal Dlam"er or Pipe.

onon
(I)

3011
350
400
450
500
600
700
800
900

1000
I 100
I 200
1400
1600
I 800

Minimum Blrrfl win
Thicknl's.

mm
(2)

50
55
60
65
70
75
85
95
100
115
120
125
140
165
180

Strength Teet Requlremenl rnr Three
Edge Bearing Test, Ultlma'e Load

kNllinear metre
(3)

1550
1677
1916
2156
2395
2874
33 53
3832
43 II
4790
5269
5748
6706
7664
8622

NO FF --- Concrete lor pipes shall have a minimum compressive strength 01 45 N/mm l at28 days

Table 5 Design and Strength Test Requirements of Concrete Pipes of Class NP3 - Reinforced
Concrete, Medium-Duty, Non-pressure Pipes Made by Vibrated Casting Process

(Clauses 5.5.1,6.1.1,6.1.2.1,6.1.3.6.2.2,7.3.2 and 8.1; and Table 20)
Intrrnal Minimum Rdnforcl'menhl Strength Tnt Requirrmrnt) for

Ililmtftr or Darrel Three F:dge Bearing Tr.1
Pip.. Thlckne ..

Longuudmat. Mild Steel or Hard Spirals. liard l.oad to Ultimate
DrawnSteel Drawn Steel Produce Load

025 mm Crack
mm onm "MmJnlUm kglhnca, kg/linear kN~,"car metre lN/linear metre

number metre metre
(I) (2) (3) (4) (5) (6) (7)

300 50 8 078 1 53 IS 50 2325

350 55 8 078 I 58 1671 2516

400 60 8 078 160 1916 2874

450 65 8 078 190 21 56 3234

500 70 8 078 20 2395 3593

600 75 8 or 6+6 11K 220 2874 43 11

700 85 8 or 6+6 I 18 487 3353 5030

SOO 95 80,6'6 266 687 3832 5748

900 100 6+6 266 II 55 43 II 64 67

1000 115 6+6 266 IQO 4790 71 85

1100 120 6+6 266 1961 5269 7900

1200 125 8+8 355 2125 5748 8622

1400 140 8+8 355 3000 6706 10060

1600 165 8+8 355 5063 7664 11496

I 800 180 12+12 9.36 64 19 8622 12933

2000 190 12+12 936 83 12 9580 14370

2200 210 12+12 936 105.53 10540 15807

2400 225 12+12 1488 13330 11500 172 44

NOTE -- Concrete for prpes shan have a minimum compressive strength or 35 N/mm 1 at 28 days

9
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Table 6 Design and Strength Teat Requirements of Concrete Pipes of Class NP4 - Reinforced
Concrete, Heavy Duty, Non-pressure Pipes

(Clauses 6.1.1.6.1.2.\.6.1.3.6.2.2.7.3.2 and 8.\; and Table20)

Interna. OarrrlWall Relnforcemrnl. SInnllh Tr.' Rrqulremen'. for
Dlamelrrof Thlekne.. Thrrr Edge Br.rlng Tr.I

Pip••
'Longiludinal Mild Steel or Hard Spirals. Hard' , Load to Ultimal'?

DrawnSteel Drawn Steel Produce Load
025 mmCrae\.

mm 10m Minimum kg/linear' kg/hnear kN/linear kN/linear
number metre metre metre metre

(I) (1) (3) (4) (5) (6) (7)

80 25 6 059 024 22 I 3315

100 25 6 0.59 036 22 I 33 15

110 25 6 059 074 233 3495

200 30 6 059 130 246 3690

221 30 6 059 164 252 3780

250 30 6 059 198 255 3825

300 40 078 271 264 3960

110 75 078 3 14 298 4470

400 7\ 078 352 339 5090

450 75 078 388 369 5530

500 7\ 078 596 400 6120

600 85 80r6+6 234 963 463 6940

700 8\ 80r6+6 344 1433 522 7830

800 9\ 80r6+6 344 2120 \93 8910

900 100 6+6 344 2713 663 99 40

I 1100 II' 8.8 604 3548 726 10890

I 100 115 8+8 604 43.76 804 12060

I 200 120 8+8 604 5307 883 13240

1400 13\ 8+8 936 77 62 1042 15640

1600 140 12+ 12 9.36 10897 1196 17950

1800 110 12+ 12 1488 15022 1353 20300

2000 170 12 + 12 1488 151 79 1353 20300

2200 185 12+ 12 1488 16090 1422 213 30

2400 200 12. 12 1488 21696 1550 23250

2600 215 12. 12 14.88 25893 1667 25000

NOlI'S

I Ifnuld " eeI "used lor 'plTal reintorcemenr, the weight specified under col 5 shall be mcreased to 14011 25

2 Ihe longuudinel rerntorcement given in this table is valid for pipes up 10 25m eflecnve length lor mternal diameter of pipe
up to 250 mm and 3 10eftecuve length for hIgher diameter pipes
3 fotal mass of longlludinal remtorcement shall beealculaled by multiplying the values given in col 4 by the length of the pIpe and then
deducting for the cover lenglh provided althe Iwo cnds

4 Concrete for pipes .hall have a minimum compressive strength of 35 N/mm' al28 days

10
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Table 7 Design and Strength Test Requirements of Concrete Pipes of Class NP4 - Unrein forced
Concrete. Heavy Duty, Non-pressure Pipes Made by Vibrated Casting Process

(Clauses ~.5.1, 6.1.1,6.3 and 8.1; and Table 20)

Intuna. Diameter ofPiprl Minimum Burri Wall Slrrnglh Tnt Rrquirrmrnt. for Three
Thirkn ... Edgr arlring Test, Ultimllr Load

mm mm kNllincar metre
(I) (2) (3)

300 50 26.4

350 55 29.8

4(X) 60 339

450 65 36.9

500 70 40.0

600 75 463

700 85 52.2

800 95 593

900 100 663

1000 115 726
I 100 125 804

I 200 US 88.3

1400 155 1042

I 600 180 1196

I 800 205 I3n

N( fiT - - Concrete fur pipes shall have II minimum compressive strength of ~o N/mm 2 at 28 days

Table II Design and Strength Test Requirements of Concrete Pipes of Class NP4 - Reinforced
Concrete, Heavy Duty, Non-pressure Pipes Made by Vibrated Casting Process

(Clauses 5.5.1,6.1.1,6.1.2.1,6.1.3,6.2.2.7.3.2 and 8.1: and Table 20)

Internal Barrel W.II Rrinforcrmrnt!J Strength Test Rrquircmenb for
Illaml'trr of Thicknrsl' Three .:dxe Braringl'cJt

1Jilll"S
l.ongitudinnl. Mild Steel or liard Spirals. Hard Load 10 Ultimal;

Drawn Steel DrawnSteel Produce Load
0.25 01111 Crock

IIlIll Minimum hog/linear kgllincar kNllinrar kNllincar
number metre metre metre metre

(I) (2) (3) (4) (5) (6) (7)

.11111 ,0 8 0.78 UJ 26.4 186

150 ,~ 8 0.78 161 29.8 44.7

400 (,11 8 0.78 1.97 339 50 '}

450 6~ 8 0.78 336 369 55.3

500 70 8 0.78 5.56 40.0 61.2

600 7, 8 or (, + 6 234 850 463 69.4

700 X5 Kor 6 + 6 1.44 1278 522 78.3

8011 95 Rur 6 ,-(, 3.44 16.72 591 89 I

900 100 (, f- h 344 20.92 M.\ '194

I (RIO 115 8 • 8 6.04 2670 726 1089

I 100 120 8 • X 604 35.60 804 120 (,

I 200 125 8+8 (,(14 42.42 8U 132.4

I 400 1411 8+8 9..16 53.39 104.2 1564

I 600 t6~ 12 • 12 936 79.92 1196 179.5

1800 180 12 i- 12 14.88 85.75 135.3 20]0

2 ooo 190 12 • 12 14.88 IOR.IX) 135.3 203 II

NOTI: - Concrete for flipc~ ~h811 have a minimum compressive strength of 3S N/rnm' at 28 days

II
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Table 9 Design and Strength Test Requirements of Conerete Pipes of Class PI- Relnforeed Conerete
Pressure Pipes Safe for 0.2 MPa Pressure Test

(Clauses 6 I 1.6 I 2 1,6 I 3,62.2,63,732 and 81, and Table 20)

Inl.rnol D.rrelWoll Reinrorttments
IJl0melerof Thickness

Pip•• I ongltudm.d. Mild Steel or Hard Drawn Steet Spirals.Hard Drawn
Steel

MInimum ~g/hnear ~g/hnear
mill 10m

number metre metre

(I) (2) (3) (4) (5)

80 25 6 OW 016

11K) 21 6 059 022

110 25 6 059 046

200 25 6 059 079

221 21 6 OW 100

210 25 6 059 122

300 10 8 078 I 75

350 32 078 237

400 32 078 105

450 3\ 078 386

100 31 078 472

61lO 40 078 679

700 40 122 915

ROO 41 122 1194

'1(K) SO 122 IS 12

1000 55 176 1864

II(J(! 60 176 22 R8

1200 6\ 176 2682

NOTE!>

I \ trenglh requirementsfor pressure pipes shall be the same as for NP2 class pipes

21fmdd steel ISused tor spiral remforcement.jhe weight speedied under coil shall be mereased 10140/125

3 \on grade mild steel wire for spirals may be used for ptpes of mternal diameters 80 mm, 100 10mand 110 mm only, by mcreasmg
werghI10140/84

4 Ihe Iongnudmal rcmtorcement given 10 lh,s table ISvalid for pipes up 1025m ettecuve length lor mlernal diameter of pipe up 10
2101010 and up 103 10ettecuve length lor hIgher diameter pipes

~ 1 otal mas. of longrtud mal relnforcemenlShali be celculated by muillplymg the values given 10 col4 by the length 01the pipe and then
deducung for the cover length provided allhe cwoend.

12
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Table 10 Design and Strength Test Requirements of Concrete Pipes of Class P2 - Reinforced
Concrete Pressure Pipes Safe for 0.4 MPa Pressure Test

(Clauses 6 I J,6 I 2 1.6 I 3,622,732 and 8 I, and Table 20)

Inttrnal !Jarrt. Wall Reinforcement.
Illomettr of Ihlcko...

..,. cngrtudmal, Mild Steel or Hard Draw~tcelPipe. Spuals Hard Draw""ii"'"
Steel

mm mm ....Mmrmum number ~g/hOtar metre kg/lrrear metre
(I) (2) (3) (4) (5)
HII 2~ 6 059 1129
100 25 6 059 114_
1_0 2_ 6 059 093
200 30 6 OW 163
225 30 6 oS9 203
2-0 30 6 0_9 247
300 40 8 078 361
3_0 4_ 8 078 48H
400 50 8 078 '636
4_0 50 8 078 796
-00 5_ 8 078 980
600 6_ 8 1 76 1410
7011 70 8 I 76 2190
800 811 8orbt6 266 28 _4
900 90 8 or 6 + 6 266 3S 92

1000 100 6+6 266 4148

NOrr,

I Strength requirement... tor pressure pipes shalt be the same as tor NP2 cld~'" pipes

Z Hnuld steel is used tor !lPITdl remlon. ..cruent the.weight specified under col 5 shall be:Increased to 1401125

] Sutt grade mild !!ttl.el WIH .. tor spirals may hl. used for prpes of mternal diameters 80 mm 100 mm and 150 mm only by mcrcasmg
weight to 140lH4

4 Fhe longitudinal rcmton ..cment gwen In thlv table rs valid lor pipe .. up to 25m eftectrve length for Internal diameter of pipe
up to 2(jOrnm and up 103m l.flcctlvc length for higher diameter pipes

'li Fetal mm.~ of longuudmal reinforcement shall be calculated by muluplvmg the values given In col4 by the length of the pipe lind then
deducting tor the cover length provided at the twu ends

Table II Design and Strength Test Requirements of Concrete Pipes of Class P3 - Reinforced
Concrete Pressure Pipes Safe for 0.6 MPa Pressure Test

iCtauses « I 1,6 I 2 1,6 J 3,622,732 and 8 I, and Table 20)

Internel Oorrel Wall Reinforce-me-Btl
()llmeter of I hick nell

1"onglludmal, Mold ~led or liard Dra;;;Sll:d"Iptl ~p".I, liard Drdwii'
~1'cJ

10m 01111 '"'Mmllnum number kg/hocar metre ~g/hnc:armetre
(I) (2) (1) (4) (5)
80 25 6 059 045
1lI0 25 6 059 066
1-0 2_ 6 059 139
200 1_ 6 OW 249
22_ 3_ 6 0_9 3 10
2'" 3\ 6 OW 378
JOO 4_ 8 078 549
15() " 8 078 7 \2
400 60 H 078 978
4_0 70 H 078 13 ()6
_00 7) 8 o7H 1596
600 '10 8 or6 + 6 266 22 63
700 105 6+6 266 ]0 H2
800 J20 6+6 266 3946

NOTl~

t Strength requirements tor pressure PIPCili shall be the same as for NP2 class pipes

2 If mild steel rs used lor spiral remtorcemcnt the weight specsfied under cul S "hall be Increased 10 140/121li
3liiott grade mild steel wire lor sprrals may be uced lor pipes 01 Internal diameters 80 mm 100 mm and 1~O mm only by mcreasing
weight 10 140/84
4 The longuudinal rvmtorcemcnt given 111 thl\ table I~ vehd tor pipe", up to 2 5 m effective length for mtcmal diameter ot plp'­
up to 2~O mm and up to 1 m eftecuvc length lor higher diameter pipes

5 Total mass at longuudmal remton..emcm shall be calculated hy rnuluplymg the values given In col 4 by the length ot the plp'- and then
deducting for the cover length provided at the two ends
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Table12 SpigotandSoeketDimensions ofNPI ClassPipes
(Clause 6.3)

1o

J
~

t L -I9 ;t. 30'
!"/'; ?>... 10"'"

'Z

- - -

~

All dimensions in millhnctrcs.

D W D, D e h,
(I) (2) (3) (4) (5) (6) (7)

80 25 206 156 22 60 45

100 25 226 176 22 60 45

150 25 276 226 22 65 50

250 25 376 326 22 70 55

300 30 452 192 26 75 60

350 .12 510 446 28 80 65

400 32 560 4% 28 80 65

450 35 628 558 31 85 70

NOTE - fhe dimen'ions D,. h OIId e shall conform10 the valuesgiven in this table as theseare critical dimensions The followmg
tolerances shall applyonthe:: criticaldimensions:

0, = d mm lor pipesup 10 and including300mmdiameter
;,4 mm for pipesover300 mminlemaldiame.er.

h d mmfordimensionsup1060 mm.
±Smmfordimcn~ions above 60 mm.

i:2 mm for dimensions upCo 30 rom
",3mmfor dimensionsabove30 mm.

14
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IS 458: 2003

Table IS Spigotand SocketDimensions for NP3Reinforced and Unrelnforced+ NP4Reinforced Pipes
Made byVerticalVibratedCastingProcessfrom300to 2 400 mmDiameter

(C1au.,es6.3 and8.2)

t-----Nt

---. __._---

00 d,

! ! d. 0

t(
All dimensions in miltimctres

d, G R T D. I, L. d, D. L. I,

300± 4 13 322 50 487±4 11214 105±2 37007 38607 49 50 8001 I 0
350 j 5 13 .170 5~ 5~~ , 4 11214 IOS±2 42507 44107 49 50 800± I 0

400 t 5 13 417 60 61514 112 t4 105±2 48007 49607 49 50 800110

450 t ~ 13 465 65 6811 14 112±.4 105±2 ~1607 55207 49 50 800110

500± 5 n ~13 70 TIS' 4 11214 lOS! 2 59007 60607 49 SO 800±10

600 i 5 13 609 75 851114 11214 105±2 70007 71607 49 50 800 J 10

700 I 7 18 70(, 85 9801 ~ 14115 132±3 80800 8.1000 61 65 II OO± I 2

800± 7 18 803 95 I IUO j ~ 141 j 5 132 j 3 924 (10 94600 61 65 II OO±I 2

900± 7 18 901 100 121HS 141± 5 132±3 103600 I 0~8 00 61 65 II oo e : 2

100017 18 998 115 I H01 5 141± 5 132 ±3 I 14800 I 17000 61 65 1I00tl2

I 100± 7 24 , 097 120 I ~20 16 15516 145±3 126200 129130 72 63 1465 ± I 5

120017 24 1195 125 IM010 ISS1 6 14513 117248 140178 72 63 146S! I 5

1400110 24 , 183 140 1870 t 6 155±6 145±3 159091 162021 72 63 1465115

I bOO 1 10 24 1578 165 210016 155 i6 14513 181491 184421 72 63 1465.t I 5

1800110 24 1774 180 2 140 j (, 1'5i6 14513 2 04() 00 206930 72 63 1465± 15

2000i12 28 I 8~O 190 2380 ± 8 173 i a 168±4 212680 216100 75 78 1710118

2200±12 28 2037 210 2620 r 8 17118 168I4 214180 237600 7~ 78 1710 il 8

2400il2 28 2224 225 2 8~0 ± 8 171t8 168' 4 BS680 259100 75 78 1710± I 8

NOHS
I G .. Ihe diameter of the unsiretchcd rubber chord. hardoes> 40 ;- ~ IRHD . stretching 15 percent

2 R iii Iht: Inner diameter of the unstretched rubber rmg

3 T is the mmimum barrel wall thickness

4 d•• 0... I,,, and I. arc nominal dimcn~iun"

19

 



IS 458: 2003

Table 16 Splaotand SocketDimensions for NP4Unrelnfon:edPipesMade by
Vibrated Castina Processfrom 300 to I SOO mm Diameter

(C/auses6.3 and8.2)

"I~--__ Nl

,
,f- ---.-------
I,
o

00 d,

! ! d. 0

t(

AlldimenSIons ,n mllhmette'l

d, G R T D. I, t; d, D. L. I,

3OO~4 13 322 50 487±4 112~4 IOH2 37007 38607 49 50 800~IO

350~ 5 13 370 SS S5H4 IIh4 IOH2 42501 44107 49 50 800,010
400,05 11 417 60 615,04 112~4 105<.2 48001 49607 49 50 800,010
450~ 5 13 465 65 680H 112,04 IOH2 53607 55207 49 ~O 800,0 I (}
500,0 5 13 513 10 73H4 IIh4 105H W007 60607 49 50 8oo~IO

600,05 13 609 15 850H 112H IOH2 70001 11607 49 50 800,010
700~1 18 106 85 980,0 S 141,05 132,03 80800 83000 61 65 1100,012
800,07 18 803 95 1100,05 141,05 13h3 92400 94600 61 65 1100,012
900~7 18 901 100 121H5 141 ~ S 13h3 103600 105800 61 65 1I00~12

1000,01 18 998 lIS 1330,05 141 ±S 132*3 114800 111000 61 65 lloo~12

1100,01 24 1091 120 I 520H 15H6 1450,3 126200 129130 12 63 146H I 5
1200,01 24 I 195 125 1640%6 15H6 14H3 1312 48 140118 12 63 146S,oI~

1400 .. 10 24 1383 140 1870 .. 6 155.. 6 145.. 3 159091 162021 12 63 1465"15
1600,0 10 24 1518 165 2100*6 155*6 145*3 181491 184421 12 63 1465,015
1800,0 10 24 1114 180 2300*6 ISS*6 145*3 204000 206930 12 63 1465,0 I 5

NOTES
I G IS the diamelerof the unstretched rubberchord. hardness 40 ~ 5 lRHO. strelch,ns 15 percent
:z R IS the Inner diameterof the un,tretched rubberrlns
J T Is the minimum barrel wall th,ckness
4 d••D•• L. ond I. are nominal dimensions
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IS 458: 2003

Table 20 Weight ofSpirals (Hard Drawn Steel) in Socket ofRlR Joint RCC Pipes
of Different Classes (kg/Number)

(Clause 6.3)

In.rro •• Oi.mrttr NPl CI... NPl CI••• NP4 CI... PI CI... Pl CI... I'ln...
or Pip••

ml11

(I) (2) (3) (4) (5) (6) (71
SO O.OS O.OS O.OS O.OS O.OS O.OS

100 0.09 0.09 009 0.D9 0.09 OOl)
150 0.12 0.12 0.12 012 0.12 o 15
200 014 0.14 0.21 0.14 021 035
225 0.15 IUS 0.26 0.15 0.26 1143
250 0.\6 0.16 0.31 O.ln 0.31 0.51
300 045 045 053 0.45 0.53 084
350 (1.51 0.64 0.64 0.51 0.74 I 24
400 OSb 071 071 0.56 O.QQ 16h

450 0.63 076 0.76 0.63 1.23 226
500 O.(,S 0.87 1.08 0.68 1.57 28<
600 0.81 1.00 212 1.52 2.88 474
700 0'12 2.1(, 3.112 \.79 3.96 679
SOO 1.14 2.87 4.67 2.04 6.2S '1l)lJ

900 1.50 4.06 603 2.63 S29
1000 191 3.33 1.29
I 100 2",4 4.0S
I 2(1(1 2.80 4.90
1400 J 81
1600 5.04
I ROO 725
2000 11.78
2200 12.88

NOTES

1 Longitudinal reinforcement 'ihall he propcrfiunul to the length of socket cage as given in Tubles 2 to JL

2 If mild ~tc(1 is used lor spiral reinforcement. the weight specified above shall be increased to 140/125.

9. \.2 The pipes shall be free from defects resulting
from imperfect grading of the aggregate, mixing or
moulding.

9.1.3 Pipcs shall be free from local dents or bulges
greater than 3.0 mm in depth and extending over a
length in any direction greater than twice the barrel
wall thickness.

9. \.4 Pipes may be repaired, if necessary, because of
accidental injury during manufacture or handling and
shall be accepted if in the opinion of the purchaser,
the repairs are sound and appropriately finished and
cured, and the repaired pipe conforms to the
requirements of this specification.

9.2 Deviation from Straight

The deviation from straight in any pipe throughout its
effective length. tested by means of a rigid straight
edge as described in IS 3597 shall not exceed, for all
diameters, 3 mm for every metre run.

10 TESTS

10.1 Test Specimens

All pipes for testing purposes shall be selected at
random from the stock of the manufacturer and shall

27

be such as would not otherwise be rejected under this
standard.

10.1.1 During manufacture, tests on compressive
strength of concrete cubes shall be done as described
in IS 516. For pressure pipes, splitting tensile strength
tests of concrete cylinders shall be carried out as
described in IS 5816. The manufacturer shall supply,
when requ ired to do so by the purchaser or his
representative, the results of compressive tests of
concrete cubes (see 5.5.1) and split tensile tests of
concrete cylinder (see 5.5.2) made from the concrete
used for the pipes. The manufacturer shall supply
cylinders or cubes for test purposes required by the
purchaser, and such cylinders or cubes shall withstand
the tests prescribed in 5,5.1 and 5.5.2. Every pressure
pipe shall be tested by the manufacturer for the
hydrostatic test pressure (fee 4.1). For non-pressure
pipes, 2 percent of the pipes shall be tested for
hydrostatic test pressure.

10.2 The specimens of pipes selected in accordance
with 10.1 shall be subjected to the following tests in
accordance with IS 3597:

a) Hydrostatic test,

 



IS4S8: 1003

Table 11 Design Requirements of Reinforced Conerete Collar for Pipes of Class NP1
(Clauses 6 3 and 8.1)

Nomlo_lloloro_1 CoIl_r Dlmooolooo Rolofon:omooh
Plamolor ......
ofPipr Minimum Minimum Minimum'" Longitudmal, MildSteel or Spiral. Hard'"

( aulkmg Space Ihickness Length liard Drawn Steel Drawn Steel

rMlnlmum Welghi'
number

onm nun mm mm kg/collar kg/collar
(I) (2) (3) (4) (5) (6) (7)
80 13 2S ISO 6 oOS 007

100 13 2S ISO 6 oOS OOS
I~O 13 2S ISO 6 OOS 010
200 13 25 ISO 6 oOS 012
12S 13 2S ISO 6 oOS 014
2~O 13 25 ISO 6 OOS 016
300 16 30 ISO S 011 022
1~{1 16 12 ISO S 011 02S
400 16 32 ISO 8 011 027
4~0 19 15 200 8 015 040
~OO 19 15 200 8 o IS 060
600 19 40 200 8 o 15 070
70(1 19 40 200 8 023 I O~

800 19 4~ 200 S oZ3 ISS
90(1 19 ~O ZOO 8 023 2 O~

1000 19 5S 200 8 033 Z2~

111I0 19 60 200 8 (J33 309
1 20(1 19 65 ZOO 8 033 411
14(1(J 19 7S ZOO 12 oSO 508
16UO 19 SO ZOU IZor8+S 067 6 5~

I SOO 19 90 ZOO 120rS+8 U67 900
Z eXIU 19 11I0 200 12 + 12 100 IZ IS
220U 19 110 ZOO IZ + IZ 100 13 30

NOli \

I It rmtd stect rs uvcdtor vptral remtorccment. (he weight specified under (,,01 7 shall he increasedby a factor 140/125

1:sou grade mild steel wire may be used 8!lo remtorcernent tor collars 01 plpC!lo ot nommal mternal diameter up to 250 mm only. by
mcreasmgtheweight b) d tac..lor 140/84 Whcrt~ onlyson grademildsteelwireIS w~ed lor ma"-mg collarcages.theweight01remtorcement
...hall be total weight of col6 and 7 multiplied hy 140/84 I hi~ 11;allowedd' d process requirement
J internal diameter 01 ...ollar to !tUII the actual diameter ot pipes with muumum caullmg. space as given In col 2

b) Three-edge bearing test. and
c) Permeability test,

10.1.1 The permeability test when conducted in
accordance with the method described in IS3597shall
meetthe requirementof final permeability,whichshall
not exceed 0.3 cm'.

NOIl - It I!l.recommended that uunal absorpuon should not
exceed 2 0 em; and the duterence111 an)' two readings during
mitral ah,orpllOn should 110t be morc than 0 K ern'

II SAMPLING AND INSPECTION

11.1 Seale of Sampling

I \.1.1 LOI

In any consignment, all the pipes of same class. same
size and belonging to the same mix of concrete shall
be grouped together to constitute a lot.

11.1.2 For ascertaining the conformity of the material

28

to the requirementsofthis specification,samples"hall
be tested from each lot separately.

I \.\.3 The numberof pipesto be selected from the lot
shalldependon thesizeof the lotandshallbeaccording
to Table 22.

11.1.3.1 These pipes shall be selected at random. In
order to ensurethe randomness ofselecnon,procedures
given in IS 4905 may be followed.

11.2 Number of Tests and Criteria for Conformity

11.2.1 AIIthe pipes selectedaccording to 11.1.3 shall
be inspected for dimensional requirements (.ee 8),
flmsh (see 9.1) and deviation from straight (see 9.1).
A pipe failing to satisfy one or more of these
rcquirementsshall be considered as defective.

11.2.\.1 The lot shall be declared as confonnmg to
these requirements if the number of defectives found

 



Table 22 Scale of Sampling and Permissible
Number of Defectives

(Clauses I1.1J, 11.2.1.1 and 11.2.2)

IS 458: 2003

I \.2.2.1 The lot shall be declared as conforming to
the requirements of this specification if there is no
failure under 1\.2.2.

Sample Permissible
Size Numberof

Defectives
(I) (2) (3) (4)

Up 10 50 8 0 2
5110100 13 I 3
10110300 20 2 5
30110500 32 3 7
50I andabove 50 5 10

in the sample does not exceed the number ofdefectives
given in col 3 of Table 22.

11.2.2 The lot having found satisfactory shall be
further subjected to the tests given under 10.2 except
ultimate load test. For this purpose, the number ofpipe
given in col 4 of Table 22 shall be selected from the
lot. These pipes shall be selected from those that have
satisfied the requirements given in 11.2.1. For ultimate
load test, the number of pipes to be checked shall be
according to mutual agreement between the purchaser
and the manufacturer. However, ultimate load test shall
not bedone for a lot size of 20 pipes or less.

No. of Pip••
In the Lol

For Rfquiremtnt
lind er

CIRun"8 and 9

Simple. Size for
Tnt Under ('IIUlt

10.2 (Entuding
llilimal. Load

T••l)

12 MARKING

12.1 The following information shall be clearly marked
on each pipe:

a) Indication of the source of manufacture.

b) Class and size of pipe.

c) The words 'SPUN PIPE' or 'VIBRATED
CAST PIPE (UNREIN FORCED)' or
'VIBRATED CAST PIPE (REINFORCED)'
as may be applicable, and

d) Date of manufacture.

The above information shall be clearly marked on
outside only for pipes up to and including 350 mm
internal diameter, and both outside and inside for pipes
above 350 mm internal diameter.

12.1.1 Each pipe may also be marked with the Standard
Mark.

12.1. t.l Tbe use of the Standard Mark is governed by
the provisions of the Bureau of Indian Standard Act.
1986 and the Rules and Regulations made thereunder
The details of conditions under which the licence for
the use of the Standard Mark may be obtained from
the Bureau of Indian Standards.

ANNEXA

(Clause 2)

LIST OF REFERRED INDIAN STANDARDS

IS No.

269: 1989

383: 1970

432

.{Part I): 1982

(Part 2): 1982

455: 1989

Title

Specification for 33 grade ordinary
Portland cement (fourth revision)
Specification For coarse and fine
aggregates from natural sources for
concrete (second revision)
Specification for mild steel and
medium tensile steel bars and hard­
drawn steel wires for concrete
reinforcement
Mild steel and medium tensile steel
bars (third revisions
Hard-drawn steel wire (third
revision)
Specification For Portland slag
cement (fourth revision)

29

IS No.

456: 2000

516: 1959

1489

(Part I): 1991
(Part 2) : 1991

1566: 1982

1785

(Part I): 1983

Title

Plain and reinforced concrete­
Code of practice (fourth revision)
Method of test for strength of
concrete
Specification for Portland pozzolana
cement
Fly ash based (third revision)
Calcined clay based (third revision)
Specification for hard-drawn steet
wire fabric for concrete reinforce­
ment (second revision)
Specification for plain hard-drawn
steel wire for prestressed concrete
Cold drawn stress relieved wire
(second revision)

 



IS 458: 2003

IS No. Title ISNo. Title

(Part2) : 1983 As drawn wire (first revision) 5816: 1999 Splitting tensile strength of concrete

1786: 1985 Specification for high strength - Method of test (first revision)

deformed steel bars and wires for 7322: 1985 Specification for specials for stee I
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4905: 1968 Methods for random sampling
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5382: 1985 Specification for rubber sealing rings
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for gas mains, water mains and sewers 12330: 1988 Specification for sulphate resisting
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30

 



Bureau 01Indian Standards .

BIS is a statutory institution established under the Bureau of Indian Standards Act. 1986 to promote
harmonious developmentof the activities of standardization, marking and quality certification of goods
andattending toconnected mailers in thecountry.

Copyright

BIS has the copyrightof all its publications. No part of these publications may be reproduced in any form
without the prior permission in writing of BIS. This does not preclude the free use. in the course of
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations.
Enquiries relating to copyright be addressed to theDirector (Publications), BIS.

Review 01Indian Standards

Amendments are issued to standards as the needariseson the basisof comments. Standards are alsoreviewed
periodically; a standard along withamendments is reaffirmed whensuchreview indicates that no changes are
needed; if the review indicates that changes are needed. it is taken up for revision. Usersof Indian Standards
should ascertain thattheyare in possession of the latestamendments or editionby referring to the latestissueof
'BISCatalogue' and 'Standards: Monthly Additions'.

ThisIndianStandard hasbeendeveloped from Doc : No. CEDS3 (6006).

AmendmentsIssuedSince Publication

Amend No. Dateof Issue

BUREAU OFINDIAN STANDARDS

TextAffected

Headquarters :

Manak Dhavan, 9 BahadurShahZafarMarg. NewDelhi 110002
Telephones: 23230131,23233375.23239402

Telegrams : Manaksanstha
(Common to alloffices)

Regional Offices;

Central ManakBhavan, 9 BahadurShahZafarMarg
NEWDELHI110002

C.l.T.Campus. IVCrossRoad,CHENNAI600 113

1/14C.l.T.Scheme VIIM.V. I. P.Road, Kankurgachi
KOLKATA 700054

SCO335-336, Sector34-A,CHANDIOARH 160022

Eastern

Northern

Southern

Western

Branches

Telephone

{
2323 7617
23233841

{
23378499,23378561
23378626,23379120

{
260 3843
2609285

{
2254 1216.22541442
22542519,22542315

ManakaJaya, E9 MIDC, Marol.Andheri (East) {2832 9295.28327858
MUMBAI400093 28327891,28327892

AHMEDABAD. BANOALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. FARlDABAD.
OHAZIABAD. OUWAHATI. HYDERABAD. lAIPUR. KANPUR. LUCKNOW. NAOPUR.
PARWANOO. PATNA. PUNE. RAIKOT. THIRUVANANTHAPURAM. VISAKHAPATNAM.

 


