APPENDIX:(Important clauses of IS 800 : 2007)
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SUNMMARY OF CODE

Following are the clauses of IS 800 : 2007 that are asscciated with General Dssign Requiremsnl,

,Cluusr:! " Cedo Provislon
324 Loads lo bo considered {n design sre!
1. Dead load 2. imposed load
3. Windload - 4, Earhquaks foad
, 5. Erection load . 8. Accidenl loag
7. Secondary elfect dus o conlraclion or expansion. -

37 It classifios any stesl section into 4 classes, :

{a) Class 1 (Plastie) - =~ - () Class Z {Compact)
(c) Class 3 (Semi-compacl) {dy Class 4 {Slender)

436 To analyse a frame subjected lo gravity loads, considaring tho sway stablily of the frame nolional
horizantal forces equal to 0.5% of factored dead kad plus variical imposed load is applied al thal
level, These loads should not ba combined with other laleratioads such as wind and EQ.

532 Charadleristic Adlion (Loads) are the values of the diffarent actions thal are not expected to bo
exceededwithmorethan 5% probabliily during thelifs of the structuwre,

Tabie 4 Glvo the Load Facler for various load ecmbination {study this iabla)

Table 5 Gives parilal safety factor for materials, ¥,

. SH, C Definition Partlal Safoty Factor
) | Resistanco,govemed by yielding,, 1.1
i) Resisuam:e!i)lu.u:k]irvg,qr,.‘e 11
{iily | Roslslance, govemed by vlimate siressy, 125
@) | Reststdnco olconnection Shop Field
(a) BoltFriclion Type, Y. 125 1.25
{b} BollBoaring Typa, ¥y, 125 125
(c) Rivots. ¥., 1.28 125
d) Woldsy,,, 125 150
Tablo & This lable gives the deflection limits for various lype of structures (study this table).
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Following are Ihe clauses of IS 1800 £20607 that associaled with Design of Connecilon.

Clausa

Codlo Prevision

Table 19
1022

10.23.1

10232

10233

102.34

10.24.1

10242

10243

10.2.5.1

10252

10.3.1.1

Gives ha ciearancos for {ashnér holes {Henco hale 'd'?.::f:no!er] {stucy tsis table).

Minimum spacing between centre &f {.:stemos shall nat be less than 2.5 timas Ihe nominal diamalar
ofthefasismes.

ciedistance belween any wo adjacent {astenars shall nof be mora thpn 32t or 300 mm whichever s
less, wherelis thicknass of thathinnerplale.
[

e distance between any two adiacont fasteners In a fing tying in thu diraclion of stress shall not
exceed 161 or 200 mwn, whicheveris lass In lension merwer and, 121 or 200 mm whichever Is Joss (n
compression member: where £ the thickness of the thinner plale. in the caso of comprassion
members wherein forces are transfeired through bulting faces this distanco shall nol exceed 4.5
limes the diamelor of tha tastenars for 2 distance 2qual 1o 1.5 limas Lha width of the member fromtha
buiting face,

il i
The dislance between any two conseculiva fasteners In « line adjacent and parallel loan edgo of an
outside plale shali nol exceed 100 mmipius 41 or 200 mvn: whichever s jass: bothin comprassion and
Iension members, wheratis the thiskness oftha thinner culsido plata.

When fasteners are slaggered a{ equal inlervals and gauge does nol axcoeds 75 mm, lhe spadng
specified In 10.2.3.2 and toz.a;benveen ¢/ fasteners may be increased by 50% subjected ta the
maximumspacngin 10.2.3.1.

The edge distance is (he distanco ai right angles la the direction at right angles lo the direclion of
slress from the centre of the hala to ina adjacent edga. Tha end disiance Is the distance in tho
directionof stress rom the eenlrs of a hicle to the end of tha element.

The minimum edge and end distance from the cantra of any hole to tho nearast edge of a plate shall
notbe fessthan 1.7 imes tho holé dismslerin case of sheared or hand lame cut edges; and 1.5 limes
the hole diamater in ¢case of rolied, machine flame cut, sawnand planed edgos.

The maximum edge dislance to lhe nearesl lina of fasteners from and edge of any unstiffened part
shouldnotaxceed 12ic,, where <= 2277, and{'Isthe thickness of the thinner outer plate, This would
not apply lo fasteners intareonnetting the components of back 1o back tenslon members. Whearc the
mambers are exposed to cormsive influances, the maximum edge distance shall nolexceed 40 mm
plus 4t whera tis thickness of thethinrer connected plale. ’

In case of members covered under 10.2.4.3 when the maximum dlstance betwaen centres of two
adjacen faslenersas specifiedin 10.2.4.3 Is axceeded, tacking fastenars ng! subjected tn calculaled
stressshallboused, : " _\':\\

Tacking fasteners shall have spacing in a line not oxcecding 32 times the thickness of the thinner

oulside plale or 300 mm whichever is less. Where tha plale are exmsé% toihe weather, the spacing

Inline shall not exceed 16 imas ths thickness of the thinner oulside plate or 200 mm, whichever s

less. In both cases, [he distance belween the lines of fastoners shall nol be grealer than the
i

respectivepilches.

Since throads can oceuwr in the shear plane of a boll, the effectivo area for resisling shoar shall be
takenasthe not lensile area, A of the bolis. Jt should ba lakenatthe roolof the thread.,

Approx. A,=0.78x~xf; d=Naminaldiameleri.e.,dia. ofshank,

-

'c‘aijm ‘4:, -

%< - ‘Code Provialon.

1033

10,31

10.3.3.2

10.3.33

10.34

10.3.5

Shear Capacity of a boit Is given by

{
Vﬁb = _\l—é?:-;;(n"Aﬂb + n:A:B)

whare :

{, = ultimate lensile strength of Boll

n, = number of shear planes Wilh lhread Intercapling the shear plano

n, = number of shear planes without threads Intercepling Lhe shear plane
=Lg2 = 22 = norina! Boll diameter

A= =d? A, =078-0d4, d=nom

w30 Aw 4

Whan the length of the jolnt, } exceeds 15d nlhe direction of the load, the Nominal shear capadily

shall be raduced by tha factor )

4

ﬂ,, = 1.075-0,005.&-

0.75< flis1.1
Where d = Nominal boft dlameter.

When the grip length, }, (equal lo tho tolsl {hickness of tha conmected plale) exceeds 5 Umes Lha

8
diamaler of the bolt, the design shear capacity shall bereduced by afeclor By [m]sﬂ i
{givenn10.3.3.1), Thogniplengthof shallin no case ba greater than &d.

The deslgn shear copacity of bolls carrying shear through a packing plate In excess of 6 mmshall ba
decreased by afaclor, Bog = {1-0.01252).
Wharo. (,, =thickness of thicker packing in mm.

Bearing capacity of a Bollis
Voo = 2.5K,0t,
T

P I
a K, is smatierof | -2, . .p.25 %, 1.0]
Where K, is [3du 3 A
0, p=and and pitch dislanca
d,=diameter of the hole . '
I, {,=ullimale lensilo siress of the bolt and the ultimate tensife stress of the plate cespectively,

t
d=nominal diamater of Bolt. o ‘ ]
(=summation of the thicknesses of the connecled plales exporiencing bearing stress in
the same direction or if the bolls are countersunk, the thickness of the plate minus one

hall of the dopth of counter sunking.

Design Tensile Capacily of the Boltis
LIV R
2T tm T
where, 1, = ultimale lensile slress of bolt

f, = yiold slress of Boll
10 _
Ay = N, lensie area of the Boll calculated al root of the thread = 078 %A,

A, = Shank area of (he Boll




. Cleuss _ °|; ‘ Code F"r;:.\'gls'l:on",.;- S
10.36 Bolt subjected 1o combinod shear and Tension shall satisfy
2

Yol [D)s10

Ve Ta
1043 Design shear capacity of a bolt os governed by slip for fidion fypa connedlion s

Via = WKl
Tt
0 2l ’ . ' y
whera y,= Coofliciantof friction as specified in Table 20 (study lable 20 for detail)

n, = Number of effective interfaces offering friclionat resistanca to slip,

K, = 1.0 forfaslness in dearance hole, 085 for lastness In oversiazed and short slottad holos
and for fasteners [ long slolled holes laaded perpendicular to Lhe slols. 0.70 for
fastenersinlong slolted holesioadad paraliel tothe siot.

fme = 1.1{i(slip resistance s designed at service load)

1, = Minlmum bolttension (profload) stinstallalion,
10.4.7 It deals with the caleuation af grying force in case of Tenslon in HSFG Bolls. Acco d‘. loi i
fores (@) i5given by : = . . rding lo iL, praying
|7 _Bafobot®
A TV
where /= Dislancg from tho bolt centreling to the toe of tha fillet weld o Lo half the rool radius for
arolled section,
1, = Dislance between prylng force and bolt centraline and Is the minimum of eithar the
end distanco or tha value glven by
f
1,=1.1 a—o
Ld [y
[} = 2.0for non pre-tensioned bolt and 100 for pre-lensloned bolt
n=45
b, = effective widlh of langa per palr of bolls
1, = proolstressis consfstent unit
105.9.1 Filiel welds terminating at tho ends or sides of parls should be retumed conlinuously around Ihe
comers for a distance of nolless lhan twics the size ol tha weld, unless itisimpractical lodo so.
10513 Asingla fillot weid should nol be subjected to moment about the longltudinal axis.
105.2.1 Tha size of nomal filtels shall be laken as tha minimum weld leg size, For deep penelration welds,
whera tho dopth of penelration beyond the root run is a minimum of 2.4 mm the size of tho fillal
shouldbe laken as lhe minimumeg size plus 2.4 mm.
105.2.2

For Fjlle! welc] made by sami-aulomatic or aulomalic processes, where the depih of penelralionis
com.stderably in excess of 2.4 mm, Lhe size shall bo laken ¢onsidering aclual deplh of penetration
subjectto the agreement between the purchaser and the conlractor,

T pe

10524

10.5.3.1

105.3.2

10.5.3.3

10.54.2

105.5.1

10552

10.553

1057.4.1

The size of fillat weld shall not e less than 3 mm. The minimum size of the firstrun or a single run
fillot wek shalibo es isgivan balowtoaveld cracking in the absonce of prehaating.

S.No. Thicknoss of Thickor Part {mm} Minimum size {mmj}
© uplo 10 3
{il) 1010 20 5
my | 201032 6
@t 321050 & for first run, 10 for win, siza ol wald

e thobuttyeekd shall e speciied by fective throat thicknoss.

The effectiva throat thickness of & fillet wald shall not be less than 3 mm and shall generally nol
excoed 0.7¢ or 1.0t under spedal crcumstances, whars t is the thickness of the thinner plate of
elemonis belngwelded. . . )

Forihe pu rpus of sirass calculation In fillet welds joining faces Inciined 1o each olhar the effective
throat Ihickness shall bo leken as Kiimes thefillelvweid size, wheraKis 8 consiant.

Anglo botween Fuslon Faces | 50.90° | $1-100° | 109-106° | 107-413° | 1341207

. Constani {070 | o8 | os0 055 050

The effectivé throat thickness of a complele penefration butt weld shall be taken s the thickness of
the thinner parijoined and that of anincomplele penalration bullweid shall betakenas theminimum
(hicknoss of (he weld matal common to the parts jolned, excludingreinforcemants.

The eflecliva langth of filiot weld shall be taken as only that lsnglh which is of the specified size and
roqulred throatthickness, In praciice the actua! loagth of weld s mads ofthe efledive longth of weld
plus twotimes (he weld size. butnatless than 4 Umes thoweld size.

Tho effedive langth of buti weid shall bo aken as the longth of the continucus full skza weld, butnol
lessthanfourtimas heweld size.

Unless olherwise specified. the inlermiltent fillel welding shall hava sn eflectiva langth not lossthan
4times the weld size, witha minimumof40mm.

The dear spacing batween tha effeciive length of intermittent weld shall not excoeds 12 and 16
timos {he Ihicknass of thinnor plate joined, for compression and lension joints respeclivaly, andinno
caso more than 200 mm,

The Inlemiillenl welds shall nol ba used in positions subjected todynamic, repelilive and altomaling
stresses, »

Design strengtholafillolweld, £ shallbe basedonils lhroat area.
foo = T__'“
3 Yo

f, = smaller of the ulimata slress of weld or paont melal.

-
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1057.3

10.5.8.1

10.5.8.2

10585

10.53

10.5.10.1.1

105.10.1.2

| 1054021

10522

When the length of weidsd joint, fola spiice or end connactionin a compression or lenslon alement
Isgreaterthan 150, the designcapacity of beweldf,  shallbe reduced by afactorof

0.27
D =12k
' Pt 7501, £10.
where. [ = lenglholthajointinthediraction of thafor:o lransfer
4,= throat sizeof the wekl, K

H

§

Whero a filel weld Is appfied lo the square edge of a Specified Si
& parl, the specified Siza of lha weld should
gonerally beal least 1.5mmless han (e edga Ihdmess inordario avold washingdown of the aris.
5 1 ‘ i
Whora the fillet weld is applied to the munded toa of & 'f;iod secll i
T af lon, the spocified skze of
should generally not exceed 24 of th thickness of the seclionof the 1os. % ol ihoweid

Endfilet . nomrmaliothedirodior: forca sha‘u'ﬁu * ual skewith

weld, . L !iemlmﬂhlmlassllol loss

than 05 L where tis the deess of the pﬂlt. The ciffer encg ickness of the welds shall bo
In th

Stross enwelddue oindvidualforces (AxialiShear) s glvan by

-3
e
;= effeciive throat thickness i
P = foroa{Axilishear) . : o
1, = effectivelengih of wekl

z:t;etdﬂdm subjected lo combination of normal and shear slross, the equivalont strass £, shall
Io = ,[f:" +3g%¢ fo
' ) 3 Yo
f, = axialstress
q = shearstress

Checkfor tha combination of stresses naed not bo done for
{a) side filelwekds joining coverplata and flanga plates
{b) Rlletwelds wheresumof normal and shear siress doasnol axaced hvd.

Cheekfor combination of stresses in butt weld need nol be carri M‘ ""
Payberion ) carried oul pro e&&l. )

b} ni\;ﬁ:;t;gle and double boval welds, the sum of tho normal and shear él}asses Id'oaﬁ not axcoeds
slgnnomal sress and the shearsirass does notexceeds 50% of the dosign shear stress.

Wheru bearing slress £, Is combined vith bending siress {tensile or compression) f, and shear
sims.s.qmdnrme mosl unfavourable conditions of loadi ng inbull welds, tho equivalen siress f,as
oblained from the lollowing formula, shall not exceed the valuaalfowed fo parent melal

fo= Jfg-)-lé +hf, »3g2

Clause

Codae Proviston

10.7

10.12.1

10,122

10.123

10.12.5

Minimum forces {or which the fallowing connection shallbe deslgned.

Connactlon typo Dosign Forco

Connactionin Righd construction Q.5 limes (he membar design momaent capacity

Connectionio beamin simple construction | Mi nimum of shear capadty 0,15 x member design
A0KN

Conhedion al the ends ol tensie or | O-3tmesthomemberdesigncapacly

comprassion mambers

Splicesin rnombersub]ed'ed tolension 0.3limes the members design capacily inlension

Splices in member subjected lo Axial | For ends propared for full contagt. The fasteners
Comprassion shall be suffidient lo camry D.15 limes the mamber
design capacily In axial compression olherwise
designed for €.3 timas Lhe dasign capadty.

Abending moment of 0.3 times the member design
capacity inbending.

Splicse in Flexyral Member

Lug angles connecting oulstanding leg of a channa! shaped membey, shall as far as possible be
disposed symmelrically with resped Lo the sedion of the member.

In he case of angle members, the lug angles and thelr cornoclions lo the gussel or other supporting
member shall be capable of daveloplng a sirenglh not less than 20% In excess of Lhe faroe in the
outslanding leg of lha member and the aitachment of the Jug angfe lo the main angle shall be
capable of deveioping a strength of notless than 40% in excass of tha forca in the oulstanding leg of
the angla

Inthe case of channelmember and Lhe like, the fug angle and thelr connection la Lhe gussel or olher
supporting member shall be capable of deveioping a strength nol less than 10% in excess of tho
forco nol scoounled for by tha direct connection of Ihe member and tha attachment of the jJug angles
to the member shall bo capable of daveloplng 20% in excoss of thatforce.

The effective connedion of the lug anglo shall as (ar as possible lerminale at he end of lha member
connecled and the faslening of the fug angla to the maln member shali preferably startin advance of
the direct connection of the member o the gussel or other supporting membor.




f;jauso -

Cods Provialon

6.2

63

6.32

633

6.4

|| gives the design sirength due toyielding ofgross seclion Ty, = ﬁv—)-"—
Y

Ag=grossaraaieross-section

f,=yield stress of material.

Tro=1.1

f,=yield sress ofmaleriat
V=11 7
i

0940,

ltgives tha dasign stranglh dus torupture of itical saction Ty, =
’ Tmt

Yoy =1-25,1, =9Itimaln stressof matenal
- ) - 2
A,=Neteflective area ol tho mambor = [IJ —ndg+ 23&”—]’
149y,

Design strangth of threadod rod intension s glven by
T = 094y,

A, =netroat area at tha threaded section Tt

L gives the dasign ruplure strength of single angles connedladiroughonefeg. T

Ty 0.9A,.4, . Mgof;;
Teni Tmo w

whare, | B=14-0076 [V—:'-][;V-][f_’)

0961 m0 50 7

S —

T l-—-W1-—-(
y Tent b

=W+W,-
whera w = oulstand legwidth F 1~
b, = shearlegwidth

L.=Lerglh of the end connection, that is distance W
botweon the oulermosl bolis In the ord joint
maasured aleng the Toad direction or lenglh of weld

along thaload direction
' by =W
Give Ineblock shear sirenglh '

{a) For Bolled Connaction
s

A, 0.9,
Tdb :[T‘L‘v e Y
3tm0 Y
094, Ay
T ={ vy UG Y
33 T Ta0

smaller of the two

Following are the clauses oIS 8

00 - 2007 thal are associaled with Design of Compression MSMDET.

‘- Clause |

B . ae - - .

‘cni:igl.’r‘o\’rlslon'_.'ﬂ.;_.‘: P . -

e

7424

Table 11
Table 10

73.2

7645

76.2

el

Im Tmo
1 =slress reductionfadlor, for differont buckiing cioss, slendemess ralioandyleldstress.
1

Gives lhe dasigneomprossive strass fee

N
4= 6’4"!::&—02)* 3]

o= imperfodion {actor based on buckling dass.

Buckling Class a

a« 0.21 034 0.48 078

Gives the affectivelengthof prismaticeolumns.
Gives (he dassification of seclionunderdiffs rantBuckiing cass{a.b,c.d}

According to it tha gross soctionsl erea shall be taken as Ihe effoctive cross-seclonal area for ail
comprossionmember exceptihose which are ciassifiedas dassd{slander)seclon.

For such secllon sffectiva section area ln calculated elther by foflowing the provisions of 1S 80110
acoount for the post-oca! buckling strength orby deducting widthofthe compression plate afamant
inaxcess of ihe seml-compact {dass-3}limit.

Splices should ba loealed as ciase (o the point of Inflection as possiblz. Otherisa tholr capacily
should bo adequale tocamy the magnified moments.

The maximurm bearing pressureunder @ columnbase &wwamauxcecdxhnbeadngsifengm ogqual
t0 0.6/, whare/yistha smauarald-aaraclurisﬁswbemnglhcfmnmmorbadd‘ngmmial.

The minlmum thickness, f, of rectangutar siabbases, suppmtingedum_ﬁsmﬂemx’n!mpresim

shallba T——_-——
2.5W (52 -0.3b°
2w @ -03 ) 1m0

iy
whoro. w = uniform pressure from below on the slab base undar the faciored foad axisl
' gomprassion,
a,b = larger and smaller picjoction respedively bayond, the rectangle circumscriting the
: golumn.
¢ = fiange thickness of compression member.

Iy=

The effectivé slendemass ratio of laced column shall ba taken as 1.05 imes the actual maximum
slondemess ratio, Inorderlo acoount for shear daformation.

Theminimumwidthof the lacing bar shaﬂbelhteelimesmenommdlametemmmend bolls.




* Clausa

Cudsbpm‘vlslan

782
763

764

765
7661

7663

7.7.14

7121

7723

713

The minimumwidth of the lacing bar shall be threatimes tha nominal didmsler of the end bolls,

Tha thickness of the llauadngba} shall notbeless than 140th of its effeciivo length for singlelacing
and 1/60th for double ladings. '

Lacing bars_shall be inclined at an arg!a nol lass than 4¢* nor more an 70* (o 1he axis of the built
upmembar. : ;

The maximum spacing of facing bars shall be such that tha maidhiiin slendamess ratio of the
components of the main membar betwaen conseculive {uging wnnéé&j&ps Is nol gteater than S0.ar
708%6mes the mostunfavourable slende:ess mlin ol Ihe mémbar as a whale, whichever isless.

The lacing shall be proportional to resist a lolal ransverse shaar Vit any polatin the member,
nqual lo at leasl 2,5% ol the axial forzs in e membe: and shall xbé;divided equally among the
ransverselacing systemsinparallel planes.

The slendemess ratio KLIT, of tha lacing bars shall not vxeaed 145, Jpciied/riveled conneclion In
singlalacingK=1.0 -

fordoublniadngK=0.7

ForweldodconstruclionK=0.7

The efieclive slendemess ralio of baltened columns shall ba taken as 1.1 times tho actual
slondemess ralio.

Batiens shall be dasigned to cany the bending momer! and shear forca arising (rom transverses
shear force , equal 1o 2.5% of the total axial forcs or: the whole compression mamber, divided

equally botwasn parallel planesof batiens. i

Ve
Shear loberesisted Vo=g5
Moment lobe resisted M-_‘—g
where, C = distancebetwesnc/zof battens longitudinally i .

N = numberofparaliefplanesafbaliens i
S = minimum ransversa distance between tha centrold of the rivelibolt grouplweiding
. conneclingbatlenlothe main member.

When plales are used for baltans, the end battens shall have an effective doplh, longiludinally not
fess than the perpendicutar gistance bahween cealrolds of the main ‘members. The inlermediata
battens shalt have an affactive depth of nol less than 3/dth of this distanca but in no case effective
depth of any batten be less than twico the width of one member in the plane of the battens. The
thickness of ballens or Wa lie plates shall not be less than 1/50th of he dislance betwozn the
Innermast connecling line of rivets bolls or welds parpendicular lothe main member.

s n
Tha spacing of batlens sholl bosuch thal the slendemess ralioof any é'an& ne over thal distance
shalinot ba mare than 50 nor shall be greater the 0.7 imes the slendemassratio of the memberasa
whale aboutthe axis patallet lo the battens. Y

Compression members composed of (wo angles, channals or lees back lo back in conladt or
separaled by a small distance shall be connecled logether by riveting bolling or welding sathat the
ralio of most unfavourable slenderness ratic of each member betwaen theinlemediate connections |
is notgrealer Ihan 40 or 0.6 limes the most unfavourable slendamess ratlo as avhole.

R




