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and whereas the attached publication of the Bureau of Indian Standards is of particular interest
to the public, particularly disadvantaged communities and those engaged in the pursuit of
education and knowledge, the attached public safety standard is made available to promote the

timely dissemination of this information in an accurate manner to the public.
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Indian Standard

CODE OF PRACTICE FOR
FIXING RAINWATER GUTTERS AND
DOWNPIPES FOR ROOF DRAINAGE

( First Revision )

0. FOREWORD

0.1 This Indian Standard ( First Revision) was adopted by the Indian
Standards Institution on 14 March 1984, after the draft finalized by
the Building Construction Practices Sectional Committee had been
approved by the Civil Engineering Division Council.

0.2 Rainwater gutters and downpipes are essential for prompt removal of
incident rainfall on the roof. Efficient roof drainage is an important pre-
requisite for the economic maintenance of a building. Installation of
rainwater gutters and pipes require careful attention to their capacity,
position ang alignment, water-tightness, accommodation for expansion,
firmness of support, etc. This standard is intended to give guidance with
regard to these details of work.

0.2.1 This standard was first published in 1963. This is being revised
to update the methods being [ollowed for installation and efficient func-
tioning of rainwater gutters and pipes. In this revision the use of in situ
concrete gutters has been discontinued since they are normally not used.
Further the fixing details of different types of gutters and pipes has been
dealt in detail. The sizing of rainwater pipes has been modified.

0.3 For the purpose of deciding whether a particular requirement of
this standard is complied with, the final value, observed or calculated,
expressing the result of a test or analysis, shall be rounded off in accordance
with IS:2-1960*. The number of significant places retained in the

rounded off value should be the same as that of the specified value in
this standard.

1. SCOPE

L1 This standard covers the constructional details of rainwater gutters
and downpipes and their fittings for roof drainage.

*Rules for rounding off numerical values ( revised).
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2. MATERIALS

2.1 Rain-Water Pipes and Fittings — These shall conform to
1S:1230-1679* or 1S : 1626 ( Part 1 )-1960f or 1S: 1239 ( Part 1 )-1979%.

2.1.1 Downpipes shall be of cylindrical shape, unless otherwise specified.

e P, sm o bt~ oS

2.1.2 Rainwater guiiers may aiso e comstructed in concrete which is
lined usually with bituminous ma‘enal or with burnt clay products.
Gutters may also be made of galvanized iron sheets not less than 125 mm
in thickness and shali conform to 1S:277-1977§. The gutters shail be
semicircular in section with a width at top about twice the diameter of
the downpipe ( see Fig. 1 ).

/—MAIN RAFTER

& [ROOF COVERING
BITUMINOUS
gof % / WATER PROQFING

m
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CONCRETE GUTTER

\WALL
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Fic. 1 TvypicaL DetaiLs OF CosicrReTE GUTTER FOR SLoPeD Roor

_"Spcciﬁcation for cast iron rainwater pipes and fiittings ( second revision ).
$Sp-cification for asbestos cement building pipes and pipe fittings, gutters and gutter
fittings and roofing fittings: Part 1 Pipes and pipe fittings (first revision ).
tSpecification for mild steel tubes, tubular and other wrought steel fittings: Part }
Mild steel tubes ( fourth verision ). )
§Specification for galvanized steel sheets ( plain and corrugated ) ( third revision ).
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2.2 Stays for Sheet Metal Gutters

2.2.1 Stays shall consist of metal tubes or other equivalent distance-
pieces or may be an integral part of the supporting bracket, provided that
the gutters is adequately reinforced to withstand all normal conditions
of use. The size of stays shall not be less than the following values, and
alternative designs shall be of equivalent strength:

a) For nominal size of gutter 12 mm diameter tube of thickness
less than 120 mm not less than that of the gutter

b) For nominal size of gutter 16 mm diameter tube of thickness
above 120 mm not less than that of the gutter

2.2.2 Stays forming part of the supporting bracket shall be of such
design that the assembly of bracket and stay is securely fixed in position,
In all cases, the position of the stay shall be such as to interfere as little
as practicable with the effective capacity of the gutter.

3. NECESSARY INFORMATION

3.1 For the efficient planning and installation of rainwater pipes and
gutters, detailed information with regard to the following is necessary:

a) The maxium intensity of rainfall for which the roof drainage
system is to be designed; and

b) Local bye-laws, if any, governing house drainage, which will
affect the design and installations of rainwater pipes and gutters.

3.2 All information as in 3.1 shall be made available to those who are

responsible for fixing rainwater pipes and gutters. Necessary drawings
and instructions shall also be furnished.

4. STORAGE AND HANDLING OF MATERIALS

4.1 The storage and handling of gutters and pipes shall be done in
accordance with IS : 4082-1977*.

5. DESIGN CONSIDERATIONS

5.1 General — The roof of a building shall be so designed, constructed
and framed as to permit effectual drainage of the rainwater by sufficient
number of pipes and gutters of adequate size, so arranged, jointed and
fixed as to ensure quick carriage of rainwater away from the roof
without causing dampness.

_‘_ko)comnenduh- on stacking and storage of construction materials at site ( first

L)
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5.L1 Capacity — The gutters of downpipes shall have sufficient cross-
sectional area and slope to ensure collection and removal of water even in
the case of the heaviest rainfall without risk of dangerous accumulation.
The orientation of the building and the exposure of the site may also
affect the quantity of rainfall which the roof receives and so attention
should also be paid to such factors.

5.2 Rainwater Gutters

5.2.1 Slope — The slope for the roof gutters shall normally be not less
than 1 in 150.

5.2.2 Flow Capacity — The flow capacities for gutters with the minimum
slope stated in 5.2.1 and with outlet at one end will be as given in
Table 1.

TABLE 1 FLOW CAPACITIES FOR LEVEL GUTTERS
WITH OUTLET AT ONE END

Swize Frow IN Lrrres rxn MINUTE IN VaRrioUs TyprEs oy GUTTERS
- Sheet Steel Cast Iron — Half Sheet Steel Cast Iron =
or Asbestos Round or Asbestos Ogee
Cement — Half Cement — Ogee
Round

(1) (2 3) (4 (5)
mm ,

75 35 25 — —
100 i 70 55 90 75
115 95 70 125 115
125 125 90 150 145
150 195 150 240 220

5.2.2.1 Effect of bends — Where gutters have bends, the flow capacity
will be reduced. In the case of right-angled bend the reduction of flow
capacity will be about 25 percent,.

5.2.2.2 Effect of outlels and dowrgi[m — The shape, size and position of
the outlet and downpipe will affect the flow capacity of the gutter.
Round-cornered outlet will give a smoother flow than sharp-cornered ones.
The position of the outlet will also affect the flow capacity of the gutter
but in deciding the location of the outlet, several factors, such as ease of
connection to the disposal system and the appearance, have also to be
considered. When the outlet is placed centrally in the length of a gutter,
capacity required will be one-half of that needed for an end-outlet.

6
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5.2.2.3 Effect of roof edge in discharging the water into the guiter — The
manner in which the water leaves the edge of a roof varies with the kind
of roof covering used, and this will influence the location at which the
gutters shall be fixed. Where, as for instance in a slate roof, the water
leaves the edge with very little spread to front or rear, the position of the
gutter may be centrally under the edge, on the other hand where the
water leaves the edge with a wide spread; such as in the case of clay
pantiles ( with sharp upper corner to the edge ), the gutter shall be close
to the edge with its centre slightly forward to the under edge of the roof.
Where the lower corner of the roof edge is rounded, the water may be
deflected more to the rear, and the centre of the gutter may preferably
also than be placed slightly to the rear. The most satisfactory roof edge
will be one with the upper corner round and the lower corner sharp.

5.3 Sizes of Rainwater Pipes

5.3.1 The sizes of downpipes suitable for variable gutters shall be ag
given in Table 2 with a variation of 4 5 mm.

TABLE 2 SIZES OF DOWNPIPES SUITABLE FOR VARIOUS
SIZES OR HALF-ROUND GUTTERS

Sigw oF ~ Sizre or Prex
GUTIER r A -
For Sharp Cornered Outlet For Round Cornered Outlet
With outlet With outlet With outlet  With outlet
at one end at any inter- at one end at any inter-
mediate po- mediate po-
sition in the sition in the
length of length of
pipe pipe
mm mm mm mm mm
75 50 50 50 50
100 65 65 50 50
115 65 75 50 65
125 , 75 90 65 75
150 90 ; 100 75 100

NoTe — Sizes other than those specified in the table may be adopted, if specific
calculations for flow prove their suitability.

5.3.2 Rainwater Pipe — Sizes of rainwater pipes shall be in accordance
with Table 3.

5.3.3 The pipes shall be so designed as to give a velocity of flow not
less than 1 m/s where running half full. The maximum velocity shall not
exceed 2'5 mfs.



IS :2527 - 1984

TABLE 3 SIZES OF RAINWATER PIPES FOR ROOF DRAINAGE

Sy Dr1a oF Pire AvERAGE RATE oF RAINFALL IN mm/h

No. — A al
mm 50 75 100 - 125 150 200
Roof Areas, m?

i) 50 13-4 87 66 53 44 33
i) 65 241 16'0 120 96 8:0 60
iii) 75 40-8 27-0 204 16-3 13:6 10-2
iv) 100 854 57-0 427 342 285 21-3
v) 125 - - 805 643 535 40'0

vi) 150 — — —_ - 836 62:7

5.3.4 A bell mouth inlet at the roof surface is found to gives better
drainage effect provided proper slopes are given to the roof surface. . The
spacing of pipes depends on the position of windows and openings but
6 m apart is a reasonable distance.

5.4 Water-Tightness — All junctions and joints shall be thoroughly

water-tight, riveted belted and soldered. loints between successive

AsLITiign s SRR, RSt alls Scic. L3118 DTIWEeCE 3LLCE33L

length of gutters shall have an overlap of at least 50 mm. The drop
in the overlap of the gutter shall always be in the direction of the fall.
Ends of guttering shall be closed with galvanized sheets not less than

1'215 mm in thickness to fit the section and made water-tight.
Junctions with downwater pipes shall be made water-tight.

5.5 Strength and Stability

[ @R TPY P Tocnnaad ne ebhhc A ea_lo. == R iy
JcJol uuners ll 10Ccateda at (i€ externor lllc t i€ eaves QR

v all I € At ]
will be subject to high wind velocities. The effect of zones of very low
pressure for certain angles of incidence of the wind shali, therefore be
taken into account in the design and reference may be made to 15 : 875-
1964*. Gutters shall be fixed 25 mm below the edgesof the roof supported
with brackets at about 1'25 m intervals. Roof gutters if required may
also be designed for occasional live loads which are likely to occur during
erection and other operations,

P Py o
U 001

5.6 Allowance for Expansion of Shrinkage

5.6.1 Variations in temperature, and for materials other than metal,
differences in reiative humidity, wiil cause linear changes resuiting in
displacements of gutters and pipes in relation to the building, and necessary
allowance shall be made for free expansion to prevent any undue stresses
in them or blistering and cracking of the outer finish.

*Code of practice for structural ufety' of buildings: Loading standards ( revésed).
8
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5.6.1.1 Provision made for expansion of gutters (se¢ 5.6.1.2) shall
accommodate their linear changes. Where the expansion accommodated
is less than 20 mm, the length of the gutter between the expansion joints

shall not exceed 30 m for sheet steel, asbestos cement or cast iron guttets.

I\Qn

A FREE END B FIXED END

~
O
~
o

x L

DETAILED VIEW OF 2D

F16. 2 TyPicAL DETAWLS OF EXPANSION JOINT FOR SHERT METAL
GuTtTeR LINING
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b) For bituminous lining over wooden or similar backing,
joint shall also be provided far lateral expansion as in
Fig. 3; and

c) For concrete gutters expansion joints shall be provided in
the same manner as for reinforced concrete slabs.

WOODEN OR SIMLAR
GUTTER BACKING

F16. 3’ TypPicalL DETAILS FOR ACCIOMMODATION OF LATERAL
Expansion 1N FLExIBLE LINING IN GUTTERS

6. PROGRAMMING OF THE WORK

6.1 The rainwater pipes shall be fixed to the outside of the external walls
of the building or in recesses or chases cut or frame in such external wall.
Work to the extent necessary for supporting the rainwater fittings
properly in position shall be completed before the person entrusted with
the job of fixing rainwater gutters and pipes starts his work. Any plaster
finish in building work near the location of the downpipe shali be
completed before fixing of the downpipe, Hold fasts and clamps for the
pipes may also preferably be fixed to the wall before plastering, so as to
avoid disturbing the plaster finish later.

7. FIXING DETAILS
7.1 Rainwater Gutters

7.1.1 Asbestos Cement Gutters — Gutters shall be laid with a minimum
fall of 1 in 150 which should be increased where possible. Gutters shall
be true to line and slope and shall be laid with the requisite accessories
such a3 drop ends, stop ends, nozzies, angles and union clips as directed.
The size of outlet of drops ends and nozzles shall be same as the size of
the rainwater pipes into which they discharge water. The requisite slope

10
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in the gutter shall be given in the line of brackets. The brackets shall
be placed at not more than 900 mm centre.

7.1.1.1 Socketed gutters shall be supported with a bracket close to
the socket and another in the centre of the gutter. Plain-ended gutters
shall be supported with a bracket on either side of each joint; and for
gutters of large size, one extra supporting bracket in the centre of the
gutter shall be fixed.

7.1.1.2 Brackets shall be fabricated from mild steel flats and mild
steel rods (see Fig. 4). All brackets shall be provided with, a suitable
means of securing the gutters in position at the back.

MS ANGLE OR
WOOQODEN PURLIN
e P
e

MS GUTTER CLAMPS
ONE ON EITHER SIDE

VALLEY
GUTTER

“—MS ROUND BAR
HOOKED AT ONE
END AND THREADED
AT OTHER

4LA VALLEY GUTTER A
MS ANGLE OR ' g
WOODEN PURLIN

MS FLAT GUTTER
CLAMP:

4B HALF ROUND GUTTER

F16. 4 Fixine oF AsBestos CEMENT GUTTERS
7.L.1.3 The angular space between the socket and the spigot shall be
filled with a few turns of spun yarn soaked in bitumastic jointing
compound. It shall be pressed home by means of a caulking tool. More

11
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skeins of yarn shall be wrapped, if necessary, and well rammed home.
The joint shall then be finished with bitumastic compound at an angle
of 45°.

7.1.2 Sheet Metal Gutters — These gutters shall be fabricated from
galvanized iron sheets not less than 125 mm in thickness and may be
stiffened with stays where necessary. The spacing of stays should not
exceed 400 mm. Stays of the tubular pattern shall be soldered in position
in the gutter.

7.1.2.1 Fointing — All joints shall be lapped and soldered for at least
40 mm in the direction of flow. In case where the joints are soldered, the
jointing faces of sheet metal gutters shall be primed with solder to ensure
running of the jointing metal. Soldering of the resulting joint throtughout
the full girth of the gutter and to the full extent in the lap shall be
ensured. Jointing may also be done by press-folding of the jointing faces.

7.1.2,2 Fixing — Gutter shall be laid with a minimum fall of 1 in
150. All gutters shall be supported at centres not exceeding 750 mm and
supporting brackets or screws shall normally coincide with alternate stays.
Where brackets are to be fixed to the side of rafters, they shall be bent to
shape and fixed rigidly to the sides of rafter with 10 mm dia bolt.
The brackets shall lap with rafter not less than 300 mm and connecting
bolts shall be at 120 mm centres. Where the brackets are to be fixed to
the purlins the brackets shall be bent to shape with one end turned at
right angle and fixed to the purlin face with 10 mm dia bolt, nut and
washer. The perpendicular over hung portion of the bent to shape shall
be fixed to the brackets with 2 No. 6 mm dia bolt. The requisite slope in
the gutter shall be given in the line bracket. The brackets shall be placed
at not more than | 200 mm. For connection to down take pipes, a proper
drop end or funnel shaped connecting piece shall be made out of sheet
of the same thickness as the gutter and riveted to the gutter the other
end tailing into the socket of the rainwater pipe. The gutter when fixed
shall be true to line and slope and shall be water-tight.

7.2 Rainwater Pipes

7.2.1 Cast Iron Pipes — The pipes and fittings shall be fixed in vertical
alignment unless otherwise specified. The pipe and fittings shall be
secured to the walls. Wooden cleats shall be inserted so that the pipes
and fittings are kept at a distance of not less than 30 mm from the wall to
facilitate cleaning, painting, etc. If not provided with lugs, the pipes
shall be secured to the wall at all joints by means of mild steel or cast
iron holder bat clamp (sce IS : 1230-1979*). Pipes which are provided

®8pecification for cast iron rainwater pipes and fittings ( second revision ).

12
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with suitable lugs may be directly fixed to .the wall by means of screws
inserted into suitable wall plugs ( see Fig. 5).

7.2.2 Asbestos Cement Pipes — The pipe and fittings shall be fixed in

vertical aligntnent unless otherwise specified. The pipe and fittings shall
be secured to the walls with mild steel holder bat clamps in the same

manner as given in 7.2.1 for cast iron pipes.

SPUN YARN SOAKED LIME MORTAR
N BITUMASTIC STRIP ALL ~ COPING
JOINTING COMPOUND ROUND
N GRATING
N INSPECTION
NG EVE MOLE A ROOF FINISH
N
Y A BEND s DAL
7» 45 V4
Z £RO0OF
g GASKET ] SLAB
i 1
BRACKET
DETAIL FOR JOINT N T

RAIN-WATER BRICK
E DOWN PIPE ! % WALL
|

DETAIL OF BRACKET
FOR FIXING

/'
GL

1
-

Fic. 5 A TyricaL Detan. Sunowing Fixine oF DowNPIPES TO
WaLL For RooF DRAINAGE

7.2.2.1 Fointing— The annular space between the socket and the
spigot shall be filled with spun yarn soaked in bitumastic jointing
compound, It shall be pressed home by means of a caulking tool. More
skeins of yarn shall be wrapped, if necessary, and well rammed home

13
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The joint shall then be finished with bitumastic compound at an angle
of 45°,

7.2.3 Sheet Metal Pipes — The pipes shall be held by clamps fixed tothe

structure by means of wood screw inserted into suitable wall plugs.

Wk nia 34 fa macisiea B Lo thn mwivn alocw oF ¢hn wwrall o hacduwrand hlack
vy [ICIT it i3 lt:\.iuucu lU LA LUIT PIPC Ciear O3 wuie YWail, a laljuvwuvau vivuea

shall be used and shall be secured in place by screws inserted into
suitable wall plugs. The overall size of the block shall be the same as
that of the ‘ears’ of the pipe so as to afford full support to their entire
surface (see Fig 6)

,~ROOF COVERING

MAIN RAFTER

\Nwooom BATTEN
SHEET METAL
é§z > / GUTTER
WALL
PLATE T ”

STEEL BRACKETS
(AT SUITARIE

/ INTERVALS )

\jm

~~ SHEET METAL
PIPE

)
30 mm min—e [..

Fic. 6 A TyricaL DetaiL oF Fixinc oF SHEET METAL
GuTrTERs AND DOWNPIPES FOR SLOPED ROOF

8. INSPECTION AND MAINTENANCE

8.1 All gutter pipes and sockets shall be carefully examined for defects
before they are installed and also on completion of the work. Each pipe
shall be rung with 2 hammer or mallet and those that do not ring true
and clear be rejected. Sound pipes shall be carefully stored to prevent
damage and blockage. Cast iron pipes shall be carefully examined for
damage of protective coating.

8 2 T!’\_P cutters and ni r\ﬂ t‘\a!l be msnectad at racular intarvnle and ane
N SRlile papv vas Lo 1 vrv‘-.w‘. "e AL RAIGAS JAIT L YL 4P CAAING A2
defect discovered shall be made good.
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Regianal Offices:

*"Wastarn
tEastem

. Nartharn

Southern

: Manakalaya, E9 MIOC, Marol
Andhaeri (East)
BOMBAY 400093

14 C. L T. Schama VIl M
V.1.P. Road, Manikiola
CALCUTTA 700054

: SCD 445-446, Sector 35-C
CHANDIGARH 160036

¢ €L T. Campus
MADRAS 600113

Bianch Offices:
Pushpak’, Nurmohamed Shaikh Marg. Khanpur

AHMADABAD 380001

F' Block. Unity Bidg. Narasimharaja Square

BANGALORE 550002

Gangotri Complex, 'Sth Floor, Bhadbhada Road, T, T. Nagar

BHOPAL 462003

Plot Ne. 82/83, Lewis Road. BHUBANESHWAR 751002
63/56 Ward No. 29, R. G. Barua Road,. 5th Byelana

GUWAHATI 781003

5-8-58C L. N. Gupta Marg. HYDERABAD 500001
R14 Yudhister Marg, C Scheme, JAIFUR 302005

117/418 B Sarvodaya Nagar, KANPUR 208005

Patliputra Industrial Estate, PATNA 800013

Hantax Bldg (2nd Floor), Rly Station Road, TRIVANDRUM 635001

Inspaction Office (With Sale Point):
Institution of Enginsars ( India ) Building, 1332 Shivaji Nagar

FUNE 411005

*Sales ‘:-]-”il:tl in Boambay | N It
BOMBAY 400007 ¥ 18 at Novelty Chambers, Grant Road,

TSales Offics in Calcutts iIs at B Chowringhes cach
P.Qv Princep Streat, CALCUTTA 700072 ¥y i

Talaegrams : Munah:lnn:tha
{ Comman to all Offices )

Tafephone
6 3282 86

46 24 93

21B 43
J16 4

41 24 42
{41 2519
41 2316

2 63 48
26349

22 48 06
667 16

6526 27

2210 83.

G634aMm
698 32
21 68 78
21 82 92

6 2305
52 27

524 35

B9 65 28

27 68 00
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