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IS: II' -IN,

Indian Standard
CODE OF PRACfICE FOR USE OF

METAL ARC WELDING FOR GENERAL
CONSTRUCfION IN MILD STEEL

( First Revision)
o. FOREWORD

0.1 This Indian Standard (Pirst Revision) wa. adopted by the Indian
Standard. Institution on 19 December 1969, arter the draft finalizrd by
the Structural Welding Sectional Committee had been approved by the
Structural and Metals Diviaion Council.

0.2 This standard was published in 1956. A. a result of experience
gained during these yeaf. it has been decided to revise this standard
with the following modilcations:

a) The scope of the code has been extended to semi-automatic and
automatic welding processes.

b) The size of the deep penetration welds (or precesses other than
manual metal arc, has been left to the discretion of the deslgner-

c) The allowable stresles in welda have been increased to bring
them in line with thOle for parent meta) given in IS: 800-1962-.

d) Formule for combination of Itre~les for fillet weld. have been
included.

8.3 In the formulation or this code assistance hal been derived (rom the
rollowinS publications:

DIN 4100-1968 Above~ground Iteel structuree, Calculation aDd
design. Deutscher Normenaul.chul., Berlin.

B.S. 1856: 1964· Geneta. requirementl for the metal-arc weldinl of
mild steel. Britiah Standard. Institution, London.

1. SCOPE
1.1 Tbil code i. lupplem~nt to IS : 800-1962· and cover. the use of
metal arc welding io the de,iln aDd fabrication of steel struetures In

eOocle 01 pr••I. 'or .. of .....G'8ral • teeI iD poeN' baUdlq oODlvuo,IoD
( ",,.").

3
 



IS III' • I'"

geDer.1 building coa.tnaction. It il intended primarily for maDual arc
welding but may also be applied to automatic and lemi·automatic arc
processes.

1.2 This code, subject to the provision. of IS : 1024-1"8- .han allo
apply to bridles aDd Itructures subject to dynamic loacling_

t.3 The provision. of tbi. code generally apply to the repair of exi.ting
bllildiol construction in milsllteel but do not nece1sarily cover all the
provisioDI applicable to tbe .tre~gtbeniDIof existing structures which
should be the subject or special consideration. Special provisions
covering tbe deolo and fabrication or pipelines, boiler storage tanb and
tubular steel structures, are intended to be dealt with in separate codes.

2. TERMINOLOGY
2.t All terms relatins to arc welded construction shall have, unle'l
.pecially defined in this code, the meaning assigned to them in
IS : 812·19S7f.
3. MA'l'DUL

:t.l Mild Steel- All steel used for structural members and connections
shall be mild steel of weldable quality conforming to IS: 226.1969~ or
IS : 2062-19691 or equivalent.
3.2 BIectrocIe. - Electrodes shall conform to IS : 814 ( Part I ).1974" and
IS : 814 ( Part II )-1974
33 PUler Wire aacI n.. - The filler wire and flux combination for
t.ulimerged arc welding shall conform to the requirements for the desired
applit'Altion as laid down in IS : 3613·1966··

4. DRAWINGS AND PROCEDURE SHEETS

4.1 Drawings and procedure sheets shall be prepared in accordance with
IS : 696-1972tt and IS: 962..1967~~.
4.2 Symbols for welding used on shop drawings and procedure sheets
shall be according to IS : 813·196111.

-Code of practice for use or weldin. in bridlft and structures aahject to dynamic
1oadinl·

t(iJoaary of tCftlll reaatina 10 weldi.. and cutliDI 01 metall.
lSpecificatioil (or structural Iteel (Itandard quality ) (.f.",'" rtvisiM ).
I-~pecification for Itructur.l.teel ('.ion weldin, qU.~jIY) (firs' ,mI•• ).
IlCovered electrodes for metal arc weldin. 0 structural Iteels: Part I For weldinl

proCiucti other than .be~tI (/.,1Ia ,,"';s;". ).,CovaftI clectroda fer metal arc weldiDI of .tructur.1 Iteell: Part II For weldin,
aheeta (/ow" "IIiJ_)•

••Acceptance tall for wire flux combination. for lubmefled-.rc weldin.
ttCode of practice for aener•• enpneerinl drawinp ("iii").
ItCode of~ for architectural and builclinl drawinp (fir" "",u;. ).
IScMmeof.ymbol.lor w~ldinl (.IAIftIW).

.. 



IS : 116• I'"

U The working drawinp and/or weldinl procedure sheet. prepared by
the fabricator or the dellgner for direction of the welding orsanization
Ihall include the following information:

a) Speci8cation of the parent metal,
b) Welding procedure with reference to provisions of IS: 823·1964·

and IS : 4353·1967t al appropriate, and
c:) Trlting requirements for special or highly stressed welds.

5. TYPES or CONSTRUCfION

5.1 Two basic typel of construction and design assumptions are permi••
lible under the respective cODditions stated in this code and each shan
govern in specific manner. the sizes of members and the types and
strength of their eonnections.

5.1.1 Type 1, cOlnrnorly designated as C simple • ( unrestrained, free­
ended ), assumes tbat the ends of beams and girders are connected for
shear only, and are free to rotate under load.

5.1.2 Type 2, commonly designated as C rigid frame • ( continuous,
restrained) assumes that the end connections of beams, Birders and all
other members in the frame have sufficient rigidity to hold virtually
unchanged the original angles between such members and the members
to which they connect.

6. DESIGN

6.1 BUlt Weld

6.1.1 For all butt welds..the details shall in general conform to the
provisions of IS : 823·1964~ in the case of manual metal arc welding anel
IS : 43S3-1967t in the case of submerged arc welding.

6.1.Z Unsealed butt welds of V, U, J and bevel types and incomplete
penetration butt welda should not be used for highly stressed joint. and
joints subjected to dynamic, repeating or alternatiDg force•• They .hail
also not be subjected to a bending moment about the IODaitudinal axit
of the weld other than that normally resulting from the eccentricity or
the weld me\al relative to the parts joined.

6.1.3 Slle - The size of a butt weld shall be specified by the effective
throat thickness.

-Cod. 01 prooed",. for manGum.tal .ro ••ldin. of mild ....1.
tRecommendatlo•• for Iubmefled .ro ..ldiDI 01 mUd __I and low ...., ••11. 



IS ,116. I'"

'.1.4 BI,el',e Throat Thlck"e"

6.1.4.1 Complete penetration butt w~/dl- The effective throat
thickness of a complete penetration butt weld shall be taken as the
thickness of the thinner part joined. The effective throat thickness of
cT' or C L t butt joints shall be the thickness of the abutting part.
R.einforcement may be provided to ensure full cross-sectional area, but
sball not be considered as part of the effective throat thicknesi.

6.1.4.2 Incomplete penetration or unsealed ,ingl. butt weld,·

a) The effective throat thickness of an incomplete penetration
butl weld sball be taken as the minimum thickness of the weld
metal common to the parts joined, excluding reinforcement.

b) Unsealed single butt welds of V, U, J and bevel types, and
incomplete penetration butt welds welded from one side
only, should have a throat thickness of at least 1of the thick­
nese of the thinner of the parts joined. I f required. evidence
( ,,, Note) should be produced by the fabricator to show that
this effective throat thickness has been obtained. For the
purpose of stress calculation, a reduced effective throat thick­
neas not exceeding t of the thickness of the thinner part joined
should be used.

NOT. - The nature or such evidence Ibo111d be deoided by &.,..me-.t
between the delilDer/purohaser and the Cabrioator, and may.lur example,
oomprl..:

i) Tel" oarried out before weldin, to show that the ••lclln.
prooedure i. oapable of providiDI the required peaetrat.ion. and
inlpeotion durin, .elding to ••tabU"h that ~h. oorrect pr«edure
bu been followed;

Ii) Te.' pMoe' madea. oontlnuatio1l1 of the ...m. duriDI ••ldin.: and
iii) Ex.mi••tioD, .rter .,.ldiDI. b1 radiolrapbio or othe.. luitable

non.d..'ruoti". methodl.

C) The unwelded portion in incomplete penetration butt welds,
welded from both sidel, shall not be greater than I or the
thicknesl or the thinner part joined, and should be central in
the depth of the weld. If required, evidence [Ie~ Note
under 6.1.4.Z (b) ] Ihould be produced by the fabricator to
show that this required penetration has been achieved. For
the purpose of stress calculation, a reduced effective throat
thickness not exceeding t of the thickness of the thinner part
joined should be used.

-AD moolDplete pen.,..tiOD butt weld i•• butt weJd in whiob ~h••eld .etal i.
i""'IoMlI, DO' dipo.lMcl ~ulh ,he fall .hiokoeu of ~be joint.

6
 



IS : 116 •I.
'.1.5 Eff,ell" Le"gth - The effective length of a butt weld shall be

taken al the length of the continuous full size weld except in the follow­
ing two eases, when the full width of the joint or piece shall be taken
as effective length:

a) The ends of the butt welds are extended past the edges of the
part, joined by the use of fun-on and fun-off plates with a
similar joint preparation and of a reasonable thickness not
less than the thickness of the parts joined and of leugth not lesl
than 40 mm ( see Fig. I). If run-on and run-off plates are
removed after completion of the weld, the ends of the weld
shan be smooth and flush with the edges of the abutting parts.

Flo. 1 BUTT WSLDKD JOINTS WITH RUN-ON
AND RUN-OFP PLATES

b) The parent metal is not more than 20 mm thick, the end shall
be chipped Of cut back to solid metal and welds applied hav­
ing a width not less than I j times the I JI t opening between
the parts joined to fill out the ends of the same re-infoi cement
as the faces or the weld ( se« Fig. 2).

6.1.5.1 In most cases of butt welds, full width of the plate
should be welded adopting the procedure mentioned under 6.J.S (a)
or 6.1.5 ( b). If, in any ease, the butt weld need not be for the full width
of the member, detailed instructions regarding the type of joint should
be given on the drawings. '

6.1.5.1 A transverse skewed butt weld shall not be assumed in
computations to be longer than the width of the joint or piece perpendi­
cular to the direction of stress,

6.1.6 The effective area of a butt weld shan be considered a. the
effective length nlultiplied by the effective throat thickne•••

6.1.1 Load Ca"yl", Blltt Weld, - Butt welds shall be considered ••
the parent metal for purpose of design calculations.

7
 



IS : 816 • 1969

, ~T NOT MORE
, THAN 20mm

FlO. 2 BUTT WELDS END REINFORCEMENT

6.1.8 Non-Load Carrying BUlt Welds - Butt welds where the penetra­
tion is less than that specified in 6.1.4 due to non-accessibility arc to be
considered as non-load carrying for purposes of design calculations.

6.1.9 Intermittent Butt Welds

6.1.9.1 Intermittent butt welds should be used to resist shear only,
and the effective length of such weld should not be less than four times
the longitudinal space between the effective length of welds nor more
than 16 times thinner part joined except as specified under 9.1, 10.4
and 11.6.

6.1.9.2 Intermittent butt welds shall not be used in positions subject
to dynamic, repetitive and alternate stress.

6.1.10 Sealing or Backing

6.1.10.1 Single V, U, J or bevelled butt welds intended to carry the
permissible stresses based on the full-plate thickness should be completed
by depositing a sealing run of weld metal on the back of the joints.
The back of the first 1 un shall be cut out with a round-nosed chisel prior
to the application of subsequent runs on the reverse side. The depth to
which the first run is cut out shall be sufficient to expose the clean face
of the first run. The grooves thus formed and the roots of the single
V. U, J or bevelled weld shall be filled in and sealed.

6.1.10.1 Where another steel part of the structure or a special steel
backing strip i. provided in contact with the back of the joint, single
V, U, I or bevelled butt welds welded from one side only be permitted,
provided the steel parts of the joint are bevelled to an edge with a root
g"~ sufficient to ensure fusion into the bottom of the C V • and the steel
part at the back of the joint.  
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6.I.tt Butt Wtldt", PartJ 01Untqual Cros« S,ctlon

6.I.tl.l In butt welding steel parts in line with each other and
which are intended to with~tand dynamic, repeating or alternating forces,
and which are or unequal width, or where the difference in thickness of
the parts exceeds 2S percent of the thickness of the thinner part or
3'0 mID, whichever is greater the dimensions of the wider or thicker part
should be reduced at the butt joint to those of the smaller part, the
slope being not steeper than one in five ( see FiR- 3A and 38).

'APER NOT EXCEEDING

~
3A

3C

38

NOT LESS THANtOR UP TO rtf!
DIMENSIONS OF THICKER METAL

L~
tr .............~~~

FlO_ 3 BUTT WELDING OF PARTS 0' UNEQ.UAL "fHICKNEIS AND

UN1U.l.UAL WIDTHS

6.1.11.2 Where the reduction of the dimensrons of the thicker part
is impr« ericable, and/ol" "here structures are not designed to withstand
dynamic, repeating or alternating forces, the weld metal should be built
up at the junction with the thicker part to dimensions at least 2S percent
greater than those of the thinner part, 0.". alternatively, to the dimen­
sions or the thicker m~mbe.. \ see Fig. 30). Where the reduction of
the width of wider part il impracticable. the ends of the weld Ihall be
returned to ensure full throat thickneu.

6.1.IZ ki"'o,c~m,nl-Only sufficient .urface ("onv~xity shall be
provided by reinforcement to ensure full croll-sectional area at the joiat.
The reinforcement ,hall not be considered al part of the throat thickntll
and may be removed to live a BUlh surface. i£desieed, v

'.2 rillet W.lts

6.2.1 SI't - The .ize of a norma) fillet ahall be taken as the minimum
lel1enlth (I.' Fig. 4). For deep penetration welds, where the depth
of penetration beyond the root run is 2·4 mm (Mill), the lil~ or the
fillet should·be taken a. the minimum leg length 1- 2-4 mm 
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(_LlD~

~t
PWTS OF~ FLL!1S OF EQUAL

LII LM1H LID LENGTH
4. SlZIS til NORMAL 'UIT WILDS

Lm LlIImI
__lID LlNGn..W"""

'I 51%45 01 DIIP 'I.NITlAnoN 'ILLIT WELDS

Fro. 4 SIZU OF PILLET WaLDS

6.2.1.1 For fillet welds made by semi-automatic or automatic pro­
ceuel where the depth ofpcnetration is considerably in excess of2·4 mm
the size shall be subject to agreement between the purchaser and the
contractor.

6.12 The size of fillet weld shall not be less than 3 mm nor more
than the thicknesl of the thinner part joined. The minimum lize of the
Srlt run or of a single run fillet weld shall be as given in Table 1,
to avoid the risk of cracking in the absence of preheating.

U.3 Effectl,e Throat T/Ilckne" - The effective thickness of a SUet
weld .hall Dot be lela than 3 mm and shall generally not exceed 0·7, and
1·0 t under speclal circumltances, where t is the thickness of the thinner
part.

6.Z.3.1 For the purpole of stress cakul.tionl the effective throat
tbickaeu shall be taken .. K X fillet size where K is a constant. The
value of K for difl'erent angles between fUSIon faces (s" 6.1.3.3) .ball
be a. given in Table 2.

~.Z For concave 811etl the designer shall specify the minimum
throat tbicknesl and the minimum lei length.

'-U.3 "jill" ",wHIt/Mllan/acI' - Fillet weld. 'heuld not be .Ied
ior coDoectiDI parts whOle Cusion faces form an anile of more than 12~

10
 



TABLE 1 MlNIMl1M SIZE or FIItST RtJII( OR or A SINGLE RUN
JILLBT WELD

(e/••,. 1.1.1)

10
to
II

_--Ao ______

l1p to aDd 10010dID,
mm

10
20
.2
10

("' Not.. Mlow )

•
6

•
8 Fir. ruo

10 Minimum u. of 81W

NMal- Wheo tbo .Ioimum Ii.. of tbo 8J1ot ..Id givon in tbe table
ulftl&hr thaD tb' tblokuu of •• tblDDer pad. the mialmulD Ii.. of the ..Id
1h04l1cl be equl to tb, tblobeu or tbe thiDoer part. The tbloker pan IbaU be
adeq_tel, preh..W to pre••' oraoklnc of tbe weld.

Noora t- Where tbe tbloker part i. lOON thaa 10 !DID 'hlot, lpeoiAI
pNOAutlonl like pre-h_ti0l wUl have to be tauo.

or le.. than 60·, unless sueh weldl are demonltrated by practical teitA
to develop the required strength.

6.204 Electl'e Le",t" - The effective length of a fillet weld .hall be
taken al that length only which is of the apeciS.ed si&e and reqwred
throat thicknell. I n practice the actuallengtb of weld i' made of the
effective length shown on the drawing + twice the weld lize.

'.2....1 Mini",,,,,, leagt" - The effective length of a SUet weld
designed to transmit loading Ihall not 1:-.: leu than four timel the sizeof
the weld.

'-2.5 FU/~t W~/d Appll,d to ,"e Ed" 0/a Plat' or S,etlon

6.2.5.1 Where a IUet weld il applied to the square edge of a ~rt.
the IpeciSed size of the weld should generally be at least 1'$ mm Ie.
than the qe thickness in order to avoid washing down the expoeed
arris (II' Pig. SA).

"2.5.2 Where the aUet weld is applied to the rounded toe 0(.
rolledlCction. the lpeciled lize of the weld thould generally not exceed
3/4 of the thicknea of the section at the toe (II~ Pis. SB ).
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10. 5 FILLaT WaLDS ON SQ.UARB Booa o. PLATE OR ROUND TOE O'
ROLLBD SBCTION

6.2.5.3 Where the size specified for a fillet weld is such that the
parent metal will not project beyond the weld. no melting of the outer
cover or coven .hall be allowed to occur to such an extent ns to reduce
the throat thickness ( see Fig. 6 ).

~
6C NOT ACCE'TAII.! .CAUSE OF "EDUCED

THIItO. t TM'eICHISS

FlO. 6 FULL SIZE FILLET WSLD ApPLIED TO TrlE EDOE OF A

PLATE OR SECTION

6.1.5.4 Wht'n fillet welds at c applied to the edges of a plate- or
section in members subject to dynamic loading, the fillet wvld ~laan be
of full size, that is, with "its leg length equal to the thickness of the
plate or secrlon, with the limitations enumerated in 6.2.5.3.

6.2.5.5 End fillet weld normal to the direction of force shall- be
of unequal size with a throat thickness not less than 0·51 where 1 is the
thickness of the part as shown ill FiR- 7. The difference in thicknc. of
outward srde welds shall be negotiated ill a uniform slope (s,t Fig. 7 ).

6.2.6 IlJt~,mittenl Fillet ,tl tlds

6.1.6.1 Intermittent fillet welds may be used to transfer calculated
Itres. acrOis a joint when the strength required is less than that deve­
loped by a continuous fiUet weld of tht' smallest allowable size for 11K'
thlckneu of the parts joined. Any section of Intermittent fillet Wttldiug

13 
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--.-....FORCI

E:~rJM~:rIDJ=r:a:I:DIa:Dt,,: It 11:2
OR FLATTER

'O.CE..-+-................

CHAMPIR

'10. 7 END FILUT WaLD NO.MAL TO DmaanON OF FORCE.

_lllla.. aD enective len"h of not lei. than four tima the weld lize
with. minimum or 40 mm except .1 otherwile Ipeci8ed under ILt for
plate prcler ItifFeners.

6.2.6.2 The ctear spacinl between the effective lenllb. of inter­
aitleal fillet welds carryinl calculated ~treSl aball nol exceed the
rollowiDlllumber of time.. the tbicknell of'the thinner plate joined and
.ball ia no cale be more than 20·0 em:

12 time. for compreslion. and
16tilDCI for tcnaioD.

~t.cliDallilet welda at tbe end. of built-up member. shall have aD
elrectiveIe. of Dot le'l than tbe width of the component part joined
uDiea end un.verse weld. are used, in which calC, the sum of the end
loaptucUnal aDd end traDlverae welds 'hall be not J~II than twice the
width or tbe component part.

Obala ia&ermitteat weldilll I. to be prelerred to ,talfcred inter­
mittent weldinl_ Where ltaaere4 batcrmittent weldiDI II Uled, lhe
endl or the component parts ,hall be welded on both lides.

'.2.'-3 Ira a line or iDterlDiltent 811et w.lela. the weldiDI .bowel
ateDd to the end. of tbe part. cODRected; Cor weld. Itagered about two
edlel, tbi. applie. leDer.II, to both edsea. but need not _A--'PI, &0
Iubsldiary ettiftg. or componentl, such a. intermediate web.tUfe-acn.
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1.2.'-, Intermittent weld. are Dot recolDmeDded to be uled in die
cue or••la lDe.ben of Itrueturel directl, expoacd to weather. Ho.·
ever. if suc:h intermitteDt weld. are preferred for realOIal of economy or
otherwile, the welda .ball be returned around tbe corDen.

U 7 up 101""
6.2.7.1 Tbe overlap of parts in ItrelS carryinl lap joime ahan be

not Ie•• tbaa Ive' timet the thickness of the thiDaer part. except a.
provided under 11.2and 10.3 for lacing and battenla,. Unle•• lateral
deftection or the parts i. prevented, they .h.11 be connected by at lealt
two tranl"ene line. of 811et, plug or .Iot welda or by two or more
longitudinal Bllet or slot joint•.

6.2.7.3 If IODlitudiDal Sllet welds are used alone in end conDee­
tiODa, tlie length of each tUlet weld shall be not leu than the perpeadi­
adar dialanee between them. The transverse lpacinl or IODgitudinal
ftlJet welds used in end connection. shall Dot exceed 16 time. the
thickness of the thinner part connected unlel. end tranlverse weld.
or intermediate plug or alot welds are used to prevent buckling or
separation of the parts.

'.2.1 nu« ff.,d, I" Slo', 0' Holt.
6.2.1.1 Where Illet welds are used in .lotl or holes through ODe or

more of the parts being joined, the dimensions of the slot or hole should
comply with the (ollowia, limits in terms of the thickn~ss of th-: part
in which tbe .Iot or bole IS formed:

a) The width or diameter should be not Jels than three time. the
thicknell or 25m. whichever i. greater;

b) Corner. at the en~IOled end. or slots should be rounded with a
radiul not lei' thaa 1-5 time. the thicknell or 12 mm whichever
i. greater; and

c) The distance between the edle of the part and the edle of the
slot or hole. or be,ween adjacent .Iotlor holes. should be not Ie..
than twice tbe tbickaeu and not Jeu than 25 mm for boles.

'.2.L2 When welding iuide a .Iot or a hole, in a plate or ocher
part. in order to join the same to an underlying part, 811et weJdin, ..,
be used along the wall or walla of the .10t or the hole. but the la'ler
shall not be ailed with weld metal or partially ftlled in such a mantler
al to form a direct weld metal connection between oppolite wall.,
except that fillet welds along opposite wall. may overlap each other
Cor a distance of 1/4th of their size.

t.2.t BNl R.,.,,,, ... Pillet welds terminating at the ends or tide. of
part. or member. should, wherever practicable, be returned contlPu­
oully around the comer. in the lame plane for a diltance not le•• than
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twice the size of the ~,veld. This provision should, in particular, apply
to side aDd top fillet welds in tension which connect bracket.. beam
seating, and similar part••

6.Z.10 Bendl", AbDUl a Sill,le Fillet - A single fillet weld should Dot
be subjected to a bending moment about the longitudinal axis of the
allet.

6.3 Phil Wei.

'.3.1 Effectl'~ ,4rea - The effective area of a plug weld shall be
considered a. the nominal area of the hole in the plane of the raying
surface.

6.3.2 Plug welds shall not be designed to carry stresses.

6.4 ComM••tlonl of Weltll - If two or more of the general type. of weld
( butt, fillet, plug, slot) are combined in a single joint, the effective
capa '-ity of each shall be separately computed with reference to the axis
of the group in order to determine the allowable capacity of the
combination.

6.5 'If two Or more plates or rolled shapes are used to build up a member,
sufficient welds ( of the fillet, plug or slot type) to make the parts act
in unison shall be provided ( let 6.5.1 to 6.5.3 ). except where transfer
of calculated stress between the parts joined, requires closer spacing.

6.5.1 For plates, the longitudinal clear spacing betw een the welds
shall not exceed the provisions of 6.2.6 and the tr ansverse spacing shall
not exceed 32 times the thickness of the thinner plate joined.

6.5.1 For members composed of two or more rolled shapes in contact
with one another, the longitudinal spacing of the welds shall not exceed
60 em or limits prescribed under 6.5.3.

6.5.3 For members composed of rolled shapes, separated one from
the other by a gusset plate, the component parts shall be welded together
at intervals such that critical ratio I/r for-each component between welds
shall not exceed SO, or 0·7 of the critical ratio for the whole member,
whichever is the lesser.

7. PERMISSIBLE STRESSES IN WELDS

7.1 Silo, Wel~.

7.1.1 Butt W~/ds - Butt welds shall be treated as parent metal with
a thickness equal to the throat thickness, and the stresses shall not
exceed those permitted in the parent metal (", 18 of IS : SQ().1962*).

·Oode of praotl~. for Ule or ,'rllof,ural at..t in ..netal bulldinl oooltruotiCtD( r,,-I,,4 J•
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1.1.2 F111,t W,ld, - The permissible strelS ~n fillet welds based on

its throat area shall be 1 100 kif/em·.

7.1.3 PI", Weith - The permissible shear Itrell on plug welds shall
be 1100 kgf/cml •

7.2 Permllilitie Strul. I. Site Welds - The permissible stresaes for
shear and tension for site welda made during erection of structural
members shall be reduced to 80 percent of those given in 7.1.

7~3 laerealH Per.I..lltle Str.... - Where design calculations take
into consideration the effects ofwind or earthquake or both, the permis­
sible stresses.given in 7.1 may be increased by 25 percent. In no case
shall the welds thus provided be less than those needed if the wind or
earthquake or both effects are neglected.

7.4 Stresses OM to 11UI1,ldual Forces

7.4.1 Symbols - Unless otherwise specified the Iymbals used in the
following clauses shall have the following meaning:

Pa == permissible stress due to axial force in kgf/em l

Pb == permissible bending stress in kgf/cml

/a := calculated stress due to axial force in kgf/em'
f~ =a calculated stress due to bending in kgf/eml

I.e =- suffixes to indicate tension or compression
q == shear stress in kgf/cml

M - bending moment in kg.cm
Q ::s shear force ia kgf
S = static momcat of area of parts to be joined about the centre of

gravity of the whole section in ems
J au moment of iriertia of the section in about itl centre of gravit,

in CmBt ~

Y .. distance or the weld from the centre of gravity of the .ection
in em

II .. effective throat tbicknell
I - effective length

7.4.2 Slr"", Due to Compressioll, T~II,loli Gild SIw., - When
lubjected to compressive or tensile or shear force one at a time. tb. Itreu
in the weld il given by:

p
I. orq .. a:T
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where
P is the type of force tranl.ittecl ( uialload .v or the Ibear

force Q).

7,$ c-wu.... ., Strtllll

7.5.1 FUl., W.Ja

7.5.1.1 The Itreuel Ihan be eombmed uling the following formula:

I. - ""1+1'891

where
1- normal .treges, comprenion or tension due to axial or

bending forees,
I' .. equivalent .tress.

1.5.1.2 The equivalent!. shall not exceed 1100 kgf/eml •

7.5.1.3 Check for the combination of stresse. need not be done:
a) for lide Allet welda joinmg cover plates and flange plates, and
b) for allet welda where .um of normal and sbear str~s does

not exceed 1100 kgf/eml (axial or bending).

1.5.2 Bull Weld8

7.5.2.1 Cbeck for tbe coaabination of .tresse. in butt welda need
not be done if:

a) butt welds are axially loaded, and
b) in .ingle and doulbe bevel weld. tbe .um of normal and .bear

.&reueadoes not exceed the permissible normal stres., and
the .hear .tren does Dot exceed 0"5 permiaible shear stren.

7.5.2.2 CMIblMd belUlln, lind'UII' - The equivalent stren/. due
to co-exiatent bending stress (tenaion or compreuion ) and sbear stre.s
is obtained from the following formula:

Ie- vI..' + 3q' or ..;];" + 3qI

7.5.2.3 COIfIbIMd hlll'ln" hlUllIII GIt4 'UII' ,ttl,,,,- Where a
bearing l&ren"" il combined with bending (tenaile or eomprenive ) and
.bear IUeua under the mOlt unfayourable conditiona of loadinl. tbe
equivalent .trenIe is obtained from the following formula:

Ie - ""M' +ItIII' +X,I'r + 3ft
or

Ie - "J,;' + ItIIIl -1M/till + 3fi
tR
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7.1.2A The ~.aI.D&llraI" U calculated from tlae rOnDQIII
IDIDtioaecl ill 7.5.2.1 aad 7.1eU allaD Dot exceed the val.. allowedt.
tbe puellt metal.

7.5.3 SI,.,..,Du, ,,, B."""', AI...., -- When lubJecteel to be_I..,
If

moment only, the Dormal.tre_A - 7'.
,.sA The horiloRtal ahear ( Y) reaaltiD' Crom tbe bendinl (or.. iI

calculated from tbe rollowiDl (ormula :

y _ ~Sq/cm leollh or joint.;

I. WELDING IN COMPIlISSION MDtBUS

LI 'or general delila considerations, reference lball. be made to
IS : 100-1962·.
1.2 The weld. between the platel of. columD built up or three or more
plates in I or box Corm should be proportioned to relilt a traD.vene
ahear at any section in the length of tbe colulDn equal to 2-5 perCCDt of
the axial load in the compreuJoD member.

U Jelatl I. CHtpr..le. MnaHn
1.3.1 Where the ends of comprealioD member. to be Ipliced are la_

Ior bearing over the whole arelt, there .ball be sufficient weld to hold
tbe connected part. accurately in place and to reliat any teDlioD
caused by bending.

1.3.2 Where the end. of compre.sion member. to be spliced are Dot
faced for complete bearinKt there should be lutlicient weld to traullllt
.11 the Coree. to which the joint i. lubjected.

,. WILDING IN TENSION MEMBERS

,.t Where weld. are ued to connect together the partl of teU10n
members built up (rom two or more section_, the spaclDI and diiDea·
lion. of such weld, should be determioecl by the relative .tilFae.... of
the .ectionl, but the spacinl or luch welCll .beuld Dot CKceed 105 q..

II_ LACING AND BATTENING

10.1 For Icneral deUaD cODsider.,io•.m_dDt to laciDs and batteDiDI.
reference aball be made to IS : 800-1".

-' .Oode 01 pr..". 'or •• of It.rao,aral ...1 ID ..... b1aiIcUDa ooaeUlleliGa
C,.".-1)
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11.2 Lacllll- Where laCIng bars overlap the main members, 'he
amount of lap mealured along either edge of the lacing bar should be
not less tlian four times the thickness of the bar or members, whichever
isleu. Welding should be sufficient to transmit the load in the bar and
.hould in aDy ease be provided along each side of the bar for the full
length of lap.

18.2.1 Where lacing bars are fitted between the main members, they
Ihall be connected to each member by fillet welds on each side of the
bar or by full penetration butt welds. The lacing bar 5 shall be so
placed as to be generally opposite the flange or stiffrniDR element of the
main member.

11.3 8atte81_.- Where tie or batten plates overlap the main members,
the amount of lap should not be less than four times the thiekness of the
plate. The length of weld connecting each edge of the batten plate to
tbe member shall in aggregate be not less than half the depth of the
batten plate. At least one-third of this welding shall be placed at each
end of this edge. The length of weld and depth or batten prate shall be
measured along the longitudinal axis of the main member.

In addition, the welding shaH be returned along the other two edges
of the plates transversely to the axil of the main member for a length
not Jels than the minimum lap specified above.

18.3.1 Where tie or batten plates are fitted between the main members,
they shall be connected to each member by a fillet weld on each side
of the plate equal in length to at lease that specified under 10.3 or full
penetration butl welds. The tie or batten plate shall be so placed as
to be ttenerally opposite the flange or stiffening element of the main
member.

II.3.Z The size of &llct welds connecting tie or ba tten pia tf'S to the
lDain member.lhOIlId be not less than half or the thickness of the plate,
and in DO ease lesl than 51) mm.

11.4 U• .,...WeNa I. Place .fBattn Platn- Where the component
sections or a buil..., cOI8preslion member are closer together so that it
i. practicable. " _ weldioK the ••ctioal together, to dispense with
batteD plat~ aile .w_.... leDgth of Iuch welda shall be not less than
four tima tbe ttaickac:ls or the thinner pat-rl joined. The spacing of the
butt welda should be such that the critical ratio I/r for each componeDt
between welds .hall Dot eseeed 40 or 0·6 or the critical ratio fOI' the
wbole mcmber, .hicbeyer is the lesser, The throat thickness of the
welcb should. wherever possible, be not le.1 than 6-0 mm and in DO case
Jesl than 5-0 Mm.

20 
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10.5 In no case shal] the welding be leis than that necessary to carry the
resultant ahears and moments as lpeci8ed for lacing or battens in
IS : 800·1962*.

11. WELDING IN PLATE GIRDERS

11.1 For general design considerations relating to plate girders, reference
shall be made to IS : 800·1962*.

11.1 In welded plate girders each flange should preferably consist of a
single section rather than of two or more sections superimposed, but
the single section may comprise a series of sections laid end to end
and effectively welded at their junctions.

11.Z.1 The flange plate welded directly to the web plate shall not be
more than 20 rom thick when steel conforms to IS : 226-1969t and not
more than SO mm thick when steel conforms to IS : 2062.1969t.

11.3 Flange plates shall be joined by butt welds wherever possible. These
butt welds. shall develop the full strength of the plates.

11.3.1 The weld joining the ends of flange plates should be at right
angles to the direction of the load.

11.3.3 The ends of the flange plates shall be welded before assembly.
When more than one flange plate is used the butt joints should be stag­
gered as far as possible ( see Fig. 8). When unavoidable and the joints
lie in the same plane the welding shall be done as shown in Fig. 9 and
10. Tile ends of the plates are joined first with a V-weld. The size of
this shall be such that it does not melt away when the butt weld is
completed,

11.3.3 Where splice plates are used, their area shall be not less than
5 percent in excess of the area of the flange element spliced and their
centre of gravity shall coincide as far as possible with that of the clement
spliced. There shall be enough welds on each side of the splice to
develop the load in the element spliced plus S percent, but in no case
should the strength developed be less thar, 50 percent of the effective
strength of member spliced.

11." Web plates shall preferably be joined by complete penetration
butt welds. Where splice plates are used, they shall be designed to
resist the aahear ana moment at the spliced section•

• Code of pr.otio~ for UM of Itrue&ural Itee' in general buildiDI conltru.tloD
( rt,I,~d).

tSecift..'ioft for Itraotu,al .teel (.taDdard qualit), ) (/ou,'" revisio,,).
:Speoiftoation lor I'truo'aral ....1( fU(lion .eldin, qualit y ) ( Ii'" ,~v;,lon ).
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ta

t-~~~~!If+~~~~~~~

.L. ....................~~~~~~

Flo. 8 WaLDI CONNEOTING F'JANOB PLAnl STAOO••SD

FlO, 9 ,V&LDINO 0' FLANGB PLATES AT It. JUNCTION, DouBLB-VEB
BUTT WaLDS

'10. 10 WaLDINO or FLANGE PLATBS AT A JUNCTION. SINGLE-VBI
BUTT WaLDI

11.5 Welds connecting the flange to web of plate girders shall be
proportioned to resist the maximum horizontal shear forces resulting
from the bending forces on the girder.

11.5.1 Additionally. welds connecting flange to web shall be pro­
~rtioned to transmit any vertical loads applied directly to the flange.
Where the web il machined and is in close contact with the flange before
welding, such verticalloadl may be deemed to be resisted entirely by
bearing between the flange and the web provided that the bearing
Itresses 10 produced are within the r:rmil.ible limits, a'tUmiDK the
dispersion of load through parts at 30 to horiaontal.

22
 



IS : 8.6 • 1969

11.5.1.1 In cale the bearing ItreOes exceed permissib~e values,
bearing stiffeners shall be designed to carry the coneentraved !.bad.
applied directly to the flange.

U.5.1 The junction of longitudinal and transverse, that is, flange
splice or web splice weld with the weld connecting flange and web plate.
should be avoided by providing copings in the web (Ste Fig. 11 ).

SPl.lce

COPING

FlO. 11 COPINO IN THE WEB

11.5.1.1 If flange and web splicing are done separately coping Olav
not be necessary.

11.6 The welding between stiffeners and web should be in accordance
with the following requirements:

a) The size of the fillet welds should be obtained from Table. 1 in
relation to the thickness of the web or stiffener, whichever is
the greater;

b) Where intermittent welds are used, the distance between the
effective lengths of any two welds, even if sta,gered on opposite
sides of the stiffenen should not exceed 16 umes the thic:kness
of the stiffener nor 30 em;

c) Where intermi'tnet welds are placed on one side only of the
stiffener, or on both sides but staggered or where single plate
stiffeners are butt welded to the web, the effective length ofeach
weld should be not less than IOdIDes the thickness of the stiffener;

d) Where intermittent welds are placed in pairs, one weld on each
side of the stiffener, the effective length of each weld shoald be
not less t'lan four times the thickness of the stiffener; and

e) For bearing stiffeners, the welding should, in addition, besulfident
to transmit to the web the full reaction or load.

11.7 Where stiffeners are required to be connected to the flang"•• they
should not be welded to the flanges subjected to tensile forces in
structures subject to dynamic loading wherever possible.
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11.1 The cornen of the ,titrenen should be notched to preveal the
concentration of longitudinal and tran.vene weld. ( ", Fil_ 12 l.

Flo. 12 STIFFENERS ARB NOTCHI.D TO PRaVINT WELD
CONCINTRATION

12. DESIGN OF CONNECTIONS

12.1 Eeeeatrielt, of M,.berl- Members meeting at a joint Ihould,
where practicable. have their gravity axe. meeting at a point 10 81 to
avoid eccentricity. Where this cannot be done, allowanee sban be made
for the bending moments due to eccentricity.

11.2 Icceatrlclty or COlleetloal - Wherever practicable, the line of
actlon or the force should pass through the centre of resist.ance of a
connection so a, to avoid an eccentricity moment on the lection.
otherwise allowance shall be made for eccentricity,

12.3 Coal,clloll of T...lo. ..~ C..pre'lloa Me.'er. II Tr••III­
Welded conr.eetions at ends of tension 01" compression member. in
trusses shall either develop the full effective Itrensth of the material or
they shall develop the strenlth required by total stresse', but in no case
should such strength developed be Ie•• than so percent or the effective
:atrenrth of the material connected.

11.4 Plcklaa - Where a packing is uled between two partl. the pat'ltinl
and the weld~ connectinl it to each part, .hould be capable or tran••
mittinl the load between tbe parts. except where a properly atted
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packing is used in compreslion. Where a packiDl is too ibiD \0 carry
tbe load or permit the provision of adequate welds, it .hould be trimmed
lush with the edici of the narrower part and the load should be t,.ans­
mitted through tb~ welda alone, the welds being increased in ,i.e by the
thickneu or tne packing.

12.5 WlltlllII Co.blaed with RI,.tI81 or BoltlDi ( ...."" 14 ) - In new
work welda and rivets or bolts combined in one ccnnectioa should not be
considered al Ibaring the load, and w~lds should be provided to carry
the eatire load for which the connection is designed.

11.6 Joints should be so developed that individual components may have
ftexibility at leaat in one direction. Alternatively the joint may be
designed Cor tbe indirect secondary bending and torsion and strrat due
to rigid connections of components at the joints.

13. WELDING OF ROLLED STEEL SECtIONS

13.1 Fillet welding of segregated zones of rolled steel sections should be
avoided for fear of unfavourable internal stresses being developed.

14. WELDING FOR STRENGTHENING OF EXISTING RIVETED
OR BOLTED CONNECTIONS AND STRUCTURES

1'.1 When welding is used for strengthening an existing riveted or bolted
connection, the rivets or bolts shall be assumed to c...rry the dead load,
provided they are capable ofcarrying it without over-stress, and welding
shall be added to carry all live and impact loads. If rivets or bolts
are over..stressed by dead load only, then welding shall be added to
carry all loads ( dead, live and impact ).

14.2 Where a compression member is strengthened by welding while
under load, the work staall be carried out in such a way that:

a) the least radius of gyration is substantially increased, and
b) large compression shrinkage stresses are not induced In the

extreme fibres.

14.3 Compression members, while they are SUbject to a calculated
stress exceeding 470 kgf/cm l , shall not be strengthened by welding,

15. FABRICATION
15.1 G••er.l- For general requirements relating to the fabrication of
structural steel, reference should be made to IS : 800-1962·•

•Code or praotice for uae or It,ruotural .teet in Iineral buildiD, aoD.tru~~ioa

( ",/"d).
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15.2 W.w_ Itt_I,...... EIICInNI..

15.2.1 Plo", - Weldinl plant, inltruments and accealorlea Ihould
conform to the appropriate IndiaD Standard, if any, and .hould be of
adequate capacity to carry out the welding procedure laid down. All
welding plant Ihall be maintained in lood working order.

15.2.2 Weldllll Curr,,., M,uur."..", - Adequate meant of me.lur­
ins tbe current drawn on the weldinl_ide thould be available. either ••
part or the welding plant or by the proviaion or a portable ammeter.

15.1.3 EI,c,rod., - The type. of electrodes used should be only thOle
recommended by tbe manufacturer Cor use in the position in which the
weld. are to be made. Electrodel should be stored in their orilinal
bundles or cartons in a dry place and adequately protected for weather
effects. Electrodes which have areas of the flux coverilil broken away
or damaled should be discarded. If electrodes become affected by
dampnes•• but are not otherwise damased. they may be used onl~ arter
being dried in • manner approved by the manufacturer, and after
underloing appropriate performance tests, indicating that the electrodes
are Itill.atisfactory for use.

15.3 WeNl1II ProcH.r.

lU.1 0'11.,111- For procedure or welding .hd pre- and pOIt- heat
treatment. reference should be made to IS : 823-1964-.

15.12 Outtinl may be eft'ected by shearing, cropping or lawiDg. Ga.
cuttinl by mechanically controlled torch may be permitted for mild
Iteel only. Gas cutting of hiBh tensile steel may .110 be permitted
provided lpecial care iI taken to leave sufficient metal to be removed
by machinlDglo that .11 mel.) that bal been hardened by lame is
removed. Hand lame cutting may be permitted subject to the approval
01the in.pector.

15.3.3 Shearins. croppiDg and S.' cuttins. shall beclean. realOnably
square, and (ree from any distortion, and sheuld the inspector Bnd it
neceaaary, the edge. Ihall be Bround arterward•.

15.3.4 During the entire weldinl or cooling cycle, the joints and part.
sball not be subjected to any external forces. shock. or vibration••

IU Where weldinl hal to be done in low temperature., provision•••
Jiven in 1-8 : 4944-I96Pi ,hall apply.

eoode 01prooMa,. lor ma."aI ..... aN ..Ieli..oI.Ud "l.
tOod. or proeM..,. lor ••1411.1 ., lowambleD' e..p.rata....
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15.5 Work.a.ship -- For details of workmanship, quality of welds,
correction of weld faults. peening, painting, etc. reference should be
made to IS : 823·1964·.

16. INSPECfION AND TESTING

16.1 For purpose of inspection and testing, reference should be made to
IS : 822t.

17. CONTROL OF SHRINKAGE AND DISTORTION

1'.1 Effects of distortion an\.l shrinkage shall be taken care of while
detailing and fabricating the structures.

18. OPERATOR QUALIFICATION

18.1 The welders shall be trained in accordance with IS: 817-1966:.
They shall also be subjected to appropriate qualifying tests specified in
IS : 1181..1967§.

19. SAFETY REQUIREMENTS AND HEALTH PROVISIONS

19.1 For purpose of safety requirements and health provisions, reference
may be made to IS : 818-19681J.

-;O;d~ '~f pro~d;~.anual nlet,al arc welding of mild lteel.
tOode of praotice for iDlpeot.ion of welda ( undt' prtparQllo" ).
tOode or practioe Cor training and telting of metal arc welder. ( rtvll,d).
IQualifying teat, or metal arc welders ( engaged tn welding 8~ructure8other tbaD

pip•• )( /ir" ,e,/,I"" ).
UCode of practice (or ••f.'1 and health fequirelnenta in eleotric and gal we1dlaa

and cut-tins operat.iona (/i", ,t~/,IDn ).
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H.adquart.r.:
Manak Bhavan, 9 Bahadur Shah ZatarMarg, NEWDELHI 110002
Telephones: 323 0131,3233375,3239402
Fax: 91 11 3234062, 91 11 3239399, 91 11 3239382
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(Common to allOffices)
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PlotNo.2019. Site IV, Sahibabad Industrial Area,Sahjbabad 201010

Regional O'flc••:
Central: Manak Shavan, 9 Bahadur Shah ZafarMarg, NEWDELHI 110002

*Eastern : 1/14 CIT Scheme VIIM,V.I.~ Road, Maniktola, CALCUTIA700054
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tWast.rn: Manakalaya, E9,Behind Marol Telephone Exchange, Andheri (East),
MUMBAI 400093

Branch Oftic••:

'Pushpak', Nurmohamed Shaikh Marg, Khanpuf, AHMEDABAD 380001
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BANGALORE 560058

Gangatri Complex. 5th Floor. Bhadbhada Road, T.T. Nagar, BHOPAL 462003

PlotNo.62-63. UnitVI, Ganga Nagar, BHUBANESHWAR 751001

Kalaikathir Buildings, 670 Avinashi Road, CQIMBATORE 641037

Plot No.43, Sector 16 A, Mathura Road, FARIDABAD 121001

Savitri Complex, 116G.T. Road, GHAZIABAD 201001

53/5WardNo.29, R.G.SaruaRoad, 5th By-lane, GUWAHATI 781003

5-8-56C, L.N.GuptaMarg, Nampally Station Road, HYDERABAD 500001

E·52,Chitaranjan Marg, C·Scheme, JAIPUR 302001

117/418 B. Sarvodaya Nagar, KANPUR 208005

SethBhawan. 2nd Floor, Behind LeelaCinema, Naval Kishore Road,
LUCKNOW 226001 .

NIT Building, Second Floor, Gokulpat Market, NAGPUR 440010

Patliputra Industrial Estate, PATNA 800013

Institution of Engineers (India) Building 1332Shivaji Nagar, PUNE 411005

T.C. No.1411421, University ~O. Palayam, THIRUVANANTHAPURAM 695034

·Sales OffICe is al5 Chowringhee Approach, P.O. Princep Street,
CALCUTTA 700072

t Sales Officeis at Novelty Chambers, GrantRoad, MUMBAI 400007*Sales Officeis at 'F' Block, Unity Building, Narashimaraja Square.
BANGALORE 580002
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