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Design of
Steel Structures

Prof. Chinmoy Kolay & Prof. Amar Nath R Chowdhary

TensloN MEMBERS
Dw% /neimag o Tepnsion. Memdoers

J L Ta |
Factora, Advyigs ~~ D@?@ W aap&f faluve rodes
foree ( tapa w& )
{ D and)

Desigh. Strungtl ao por Varioks foiltre modte (Thyee Himits State)
* §ross Sestion Yiddirg | T.

< Nt seehsn Rupture ?fdkdg

* Block pheor [lure |, Tap

Descg Spnanglt o Tension Td= mun (Tag, Tan, Tots)

Grose Section Wdztw? lay= /43;/7- (e 6.2)

Aman
Net Seetion Rupture * Special Rulls apbly for anglao worweted bhiough ome Ly T seetions arcl
T, = 0~9L24nﬁc (Alaurt 6-3:1) choanyele /towmafz Sl outswnds (shuor %Eﬁ‘%}%
m) N
A= Neb tross seetional ared , 09b suduction M _l& Tan = 0-9 + B Agetfy (aam 63»3)
Yom Ymo
falhre : = . Uy = 14 —0076 ( L2/ f)/ bs Lournt 6-3-3
fuihy: An= i (An, fn2) s wheor by factr f 0 (r)[z:)[‘/:’) ( >
Ani = Ag ~ nayt ° o prma. = 07
Laross Area — Bolt holes) o 0 Py = 0-3 A Vrmo
Anz= Ag - ndpt + ZZ@ yx;{: By ¥ R Anc=(8-2 —du) #
[St%;end Bylts) ° o )’.! Patho Ane = Neb ares of- conreet ed. Age=( A-2)+
9’1 | _ . Jg' 2
(puugs) ...{T: Ago = qross area of athiando? ,% %¢¢7/\L—z=f :
' AL distanou  Jo- area YR Wre it z
Ch, (piter) Aretafens friomm He cnier ab L distanc

from ol 0 secownkt frr thy T loks v AreA whee— 972047”9&
thv,éd«ja
= =
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BlockR S Failurye

BloR sihsay and. tarsion at the erd conneetion.

Tdo = muo (Taw), Tdb 2)

Tal= Agfy o+ 09Anf
VZ Ymo o

® Vap= mm(\/dsb Vd,pb)

CONNELTION S

DELIGN OF BEARING TYPE CONNE CTIoNS

: Yo < v
4 .
torce D&Slgfh Sire'nﬁﬁx

taunt 10°3-2

COAY a4 D@! W D beari W
o Yookt Tonsion Tioture. %itwhsk‘ failiaar shu:gtp:qbalt J;’Mba,:urma;?pwc
M 9195 area m b Area - - Limit state o sheor  Limit ke 4 Baaning
Tpr= OAwmfa ; _Aigly . ® Eath bolt is acsmgd o taRe egual share of- lood.
V3 Ym: Yrmo e - B ) No- of bolks Tequired _—_% Pu= factored apptied lood
o e e i, R e e | - o=
anga 755 From pate e Lt %L% Shear an beamng W ¢ onwielion.
s as cob- Wﬂh Vdsp § Vneb/Ymp Yo = 1-28
[,c(,m 64-1) i ik nen Vnso = fub fub (nAnss + mshse) By ﬂza Bex-
mjxu myﬁz /
el \ el \ o \ ;bzm’m Trember Wiknpn . %' chor ploste et s
N ) ¢« b —e /Not;mem[?hapw)
fso= T dy)* Ao = 078 sw
) ( threads are interepted)
Rodurkion £ o 1ong joints Uaure 10-3-3-| o Lt %Lfd Bean an bennma tylee comruetion
W joint Lengl excaeds 15d. ° ° Vdpb < Vo / Ymb fmo = 1-25
By=1-075 —'0-005(4j/d) ; 0:075K Ry <10 ! Vnpb = (2'SKod +fu) B
Not appligd |shun shear distribution is wniform < M s Kp= mm( , 2 —O'ZS,F_Q,J.)
(&g connackion ¢ wak 4o tangg) 3o " 3do -
= UTS of bolt- d=d
Aatuction stor o 1ng g o i

kSnquamtzaﬂp oxwuds Sd bui reicted o max 8d
By = 8l (3+19/d) £ RY

o,

As"grip ‘tmﬁrL'faa, bolts are subjected 1o greator

W%WW&Mﬁm‘bs«wfaﬂm “t |
=z
Roduction factor v packing. plates [shims) .
Wnen shims are  thicRer Hhae 6mm — o W el ?"""'pm
Rok = 1-0-0125%,, : 4 ]/7‘
dpr = ghicRness of thicRer packing (mm) | y g / |
NO redyctions ) 0]
(BY=Prg=ppc=1)

n=(L0 ST
07 OvVS2esL

® Block Shan an beanivi
Came 64 ar done i tension memuoers

fu=UTS of plate  do=

0:5 1sL j:=min(2t meungw Wess)
ecb

® Limit State g Tonsion an beanig fyiee comuation

To< Taw
Tab = Trnb|Ymb ; Ymb=125 p
b= Min( 03 fuAnse ; fyb A Vmb) u%]

\l' J/ Ymo

Ruptare stung. on
net oolt aree- at bottorn.  shank area ’T‘eAb:1 Ymb

Tensile Failure
é of bolt

comwelion
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Vab \o 3 [ Tb \> <10 T L

=22 — o

Vib Eb) UNSAFE
Ralio ot factord
shear toree damend, T

® Combined Shear and. Tengion .in beanig type conpuation 10-3-6

b
shepr Sinmgﬂ\, b
(Clawse 10-3-2)

A conservative estiwmatt (ox n and, Mg

-7
| ] | Assume
s | Mm=no. 6f shaw plore ro' thowods = 2
(| | Ng=u 1 v v " oghang = 0

Aloays asgume thot threads pass Hivough. shear plane

SPACING  FOR PASTENERS
MINIMUM SPACING FoR FASTENERS

(Claurt 10-2-2 £ 10-2-4)

284 1 sheared, ov hand, flame.
e ”E auk eqges * Minimuw quury bluwo bolts
—— S=min (P1g) } 8> dma
| | 25d dmin = 2:5do
_,'.__+_ 154y * Minimum d,c wd end distamer
emin = I'5do SHE ] € 2 Conin
',’E’/ olleds machine flame~at, I'7do  ryr ‘;

Selwn and. planed. edga

MAYIMUM. 2PACING FoR. FASTENERS

—
b 12

i I' i 45+ 40mm,
=yt

Mini mim spaa‘war between boltz
Amin = 2°5d }
Bumin = ™iN (Plﬁ) 2 dwuin

Maximum  spaung buwea. bolts
Amax = Mih ( 32£,300mm)

Sman = pT+ 3* < dmax

Maximim pitch distanes blwo bolts

Prmax =] Min (164, 2200/Mm) tn Lension memanna
Min (12t 200mm) bn tompression membow

P < pmax

Maximuwm. spau;wa, of ftenes an a live aaf/atmtamt pavallel o the edge of e auside plide.
dmax = Min (444100 ,200) mm
Smax =Max(P1g)) < dmax

Minimum ond, ) distaner
emin =( 1" 7dy, mlwmm@w
I*Bdh, vallid, wachine flame cuks
sawn and plomd.ed@w

Maximumn end [ distance
emax = 12% [250MPa

%me o Hunrar plote.

2 S Cmax
@2 ewmin

FRICTION 4RIP TYPE BOLTING
(8LIP  CRITICAL CONNECTIONS)

® Slip Resistance

Factored dggign. foree ab - Design shear capadi by
wWhith 1o slip ke blaw Quverned. by stp for frickion
at the intrfaw b connection
(Pemand) (Gapacity)
Vdst S Vst [Ume
Ymg =J 1125 sNp resistance at wikmate Loads

16 \
Vnst = [gNe Kn Fo By
i S facty fov Lmg jowb (Lt 10-33-])
__SUp Factov J/ factar (v Minioum bolt terision (proof Load)
= [Table 200 |, hle size Fo = Ansbfo
0. of effoetive Hrictionad, surfaes

ab wmrluna loads

b fo=proof- stress = 07 fup

: Fagtor for hile size Proof load.
 Kn=[1:00 STD Fo = Anspfo = Ancb (07 fus)
{0-85 OVS,SSL4 LSL baded L o st ,8.c )L, N
070 LSL doaded ||t slot Lood, sfress UTs

Sl Faetor (Table 20)
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® Tengion Resistane
[72 L Tas ~
Faetorud temion
force

Design. temilt capacily

Tafg < Tof [ Yme
ﬁ%—m(o 9 fub Anso 5 fyb Asb Y )
Ymo

SIMPLE WELDED CONNECTIONS
(WeELDING)

d'\oosihﬂ an detirode

Table 1 Tensile Properties of Structural Steel Products
(Clauses 1.3.113, 1.3.119 and 2.2.4.2)

Sl Indian  Grade/Classification Properties
. .. No. Standard
® Combived. Shear and. Tergion W lo ‘46 Yield Stress Ultimate Tensile Stress  Elongation,
MPa, Min MPa. Min Percent,
Min
Vg{. T 2 s 1:0 T Mm@ A @ (s) 6)
VdF Taf
Exd0xx 330 410-540 16
UNSAFE Bxdlxx 330 410-540 20
330 410-540 2
Ralio ot WM 330 410-540 24
330 410-540 7
shear oree davend, 177t adhens do o A L—— 1 S | | T et L L 6
A0 4lip resistaner db i) (5811) - v -
8
(Clawse 10-4-3) 360 510-610 20
360 510610 20
Ex$5xx 360 510-610 20
EXS6xx 360 510-610 20
WELD S8lzgs M,”I/ s;ze/ Table 21 Minimum Size of First Run or of a
. Single Run Fillet Weld
7 * g = Bmm for tpex < IO
15mm specrien v Ml mAX
s v m S (Clause 10.5.2.3)
/
FILLET WEL R — ’ * Sy, = Smm 11 10mm £ dm .
WIZ@D e 1058 3 e . o ‘ \ 200 < ax K20 Ns‘: Thldmessf ;hickzr Part Mislum Sae
A 78 . = mm | 2 i
i 17 P W S S P R T 5 S5 Mtk o S 32 M A —
Smax = & —1-5Mm for square of 1 76vum P — ¢ Zpin = 8mm for Hu Eoul own and ncluding
ok = N A NN NN (G o @
mox = Emm 4 4
(Smwx =% for Square of & <&m ae S e 0w B 32 mim < dax < Somn PR :
. , o Torot Thimase ood Troat Trcknoss
Smax = 0-15t for #e voundid edgwof rolltd Stedions i 20 3 6
10, 18 FuL Sz s Weto Aot 70 s B0os 0F A PLATS 08 Secrion P W3R 50 8 of first run
. Frenerapumons |W l0-52:3 Table 21 | 10 for minimum siz of
H caure 10-5-8-5 NOTES e
Max size 1 When the minimun size of the fillet weld given in the table
End Cclld weld ’Y)O’YWL 4o f’DfU. direchon CHAMFER or« ) 05t is greater than the thickness of the thinner pgan the minimum
size of the weld should be equal to the thickness of the thinner
R e e . The thick hall be adequately preh
-Wl,"oa/t— AhicRness Mot m than 0-5t P//’/// 77277 'c’f;mnﬁéfﬁ:;ms s e
'._ 2 Where the thicker part is more than 50 mm thick, special
R precautions like pre-heating should be taken.
b=120r
BUTT WELPS

FORCE
e

FiG. 19 Enp FiLLer WELD NORMAL TO DIRECTION OR FORCE

FORCE
L

* Min groove diptha for dittersnb siuation abplicable

*End owhna i wmin of 2 time weld size

¢ M L min = MAX ( 4s, 40mm)

*lab joints: mi~ lap bngte Ligp = 44 v o 40 M
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Shpsses in Pillet wads
—Dug 1o individugl forees
fa=N[(wts) AxalLtre
9= Q| (i) sheor tree

T Due 1o ombination of stresses
fe= \11(41+3Q2$ fu

Upure 10-5.10-1°) it
I2Ymw

Stresses g Bulk welds

—Dut 47 (ombinahiow of stresses
Combived  Shear and )

:fe=\I'FbL+{bY1+‘kbe +51zé

Uoure 10-5+10-1°)

Bult: weld.

Fillet weld

:Desq'gn of fild wdd connsetion

Rwde = (bitx)n‘wd Buw
' L SRiduction factr for jorin
Effective thoot M’MJ Buo= 12— 0-24j £ 1.0
Dasign 1504y,
fwd = fun | Ymuw -I et
Y = {l.zs Shop welds
150 eidd wdds
fun =5 fu = win (Fuwo, fup)
3
Design of budt wad conreetion
Rwdo = (o) iod B [cawse lo-5-7-1-2]

Effsehwe throuk aua Degion shress
With thvouk thickneys (‘J I_) %

. fwd = fun | Ymw
to ik
%. new % Y = {|~25 Shop welds
1450 eidd wud»
fun=_f ; fu =win (Fuo, fup)
[

DegIYN ofF wetd (PULLET wetn)
Min. weld elze Smin= (Tawle 21, 15800)

Max. weld size  Spmax = ( Figure 18/ 15800)

Effeebive oot thickmess faster , K= (Table 22, (2800)
Nominadl weld st fum = fuw /3

Desigrv wilA st W fwd = G | Ymw
Stoungh, of wad per unib Fw = fwd- K's
Required Llength ot wdd L= %‘;\#faﬂw‘ enterviel fore

Providt weld wgl = rourdof{f (Lw,2)

46 Grade Bolt
fub= 400 MPo
fyb= 0'6fup= 240MPa

arance for faoteners (bolts)
L bl 19,1800

Thread Nut  Shank

broso had s | Louol
Thread Longth _J'Zﬁ
S —

I oovy-hox structura ot and haavy e nut

COMPRESSION MEMBERS

Limit gtakes for Compression Memipers
* Flexural auudmj
* Torsionak Buckl

* Feexural tonsional Buuzu?L

* Local Buueu%
'%Mm»*?.

LIMIT STATE OF STRENGTH

* 8800 Approad-

Same ap Perry Robertson approach

P<tu

" Impertoekion fetor, X
= Aefed * Desigh, conpressive siress

fed
fcd,= Zé/ Ymo &K fg/‘/mo
= 4 * Seetion cassifiakiors
[é+0=)"] ' Buckling Class

$=05[1+exla-02)+a%] * Slnderness rabis Limik

= \Iﬁj/#cc = \/—FJ(KL/Y)Z/A'ZE
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' Seetion ass 1,2 and 3 — Not glavder — nok affetd by tre Lol buuz,uy_

FLEXURAL TORSIONAL BUCKLING

it A=
°sm£fcm“4——sww—-w¢dm neducd area ( etteetive ares) Aw= _HT  ap= lirelzr
Etboetive Awa for (lass 4 ssections £\ _K2E £ | R2E
*By deducting widh of the conpressioy platt ltment . exws of M 280 a2
s~ compact swchion (Uass3) Limit Equivalik stndernen fatio de=N K+ Kk aw™ +Ks45 ks, L2, K3
}i_' » ; s Equivaliwk Slndornos Rk (_g-)%_ Tée \/@‘e—
T I Vesign axial strnghe L= fed Ae
el 5 fed 4rom. Table )
ol | g ‘ s el
—— [ | e
Rolled |-Section Welded I-Section Rolled H-Section Welded H-Section
FLEXORAL MEMBERS
SHEAR
VIELD MOMENT Va= Vo = Avfy
‘/cq = ZAY 5, Izz ﬂLN'A Yoo o V3
=Y shues distribution SHEAR BUkLING, STRENTH

ZoiT = Tzz , Zap= Tzz  (custic Stetion Modulus)
My = vt (2T fopr, RolB" F4f5)

My=F4 ZeL
PLASTIC MoMENT

Plaste DA, Yp= 8y solviv? =T (tombresiorne = Tengpn.) JJ_—L__’,
Mp = By {aRirg momunt about plashc kA Mp= fyZp

Swape Factor = Mp = Ze
My e

My = 6yZe
Mp =
p=06y Zp

=TI=zz /%mx (msh'& MDAMU)
plastic seetion mmudulisy

_C_t_ \<57'£,,_, > WEB Is NOT SUSLEPTIBLE TO SHEAR BUCKLING

Ver = Ay €5 > Three conditions b it baed on dw
aw = Jfw /(E&rf)/, Cne = KRE/[1201-pY) (di) 2 ]
550 other Ou=0-3
MOMENT  CAPACITY
Md= PoMp =

Ymo

By o ) For shear <06 VL
Ymo

MA= gt s code —> | dowe 8213 d 92 | For oy > 061y,

STIFFENER.  DESIGM
Load vyt Stiff evund
o (hecR (or W bucku%m 1o stactionv o tonuntrated torce

® (hoek for Wi bwzn?dw. to sudekion ov onuntrated. foree

Aman Kumar Singh \ [ITK
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For Plashe Hm;z/ Problams

Find no- of PH nudtds ard. BMD Lapprox.)
Abbly- Prinuple ; Virtual,  Lisplact ot

Z@:— /L)
Pash loliapse Load = ik (Al suct. P's frome dittont Methanism)

[=Pa= =mpp |

LATERALLY UNRESTRAINED BEAMS

ELASTIC, LATERAL TORSIONAL BULLLING (LTB) MOMENT
Mbr:\l FrET ) I+ + 7["51;.:)
( L% (‘t ¥ Lyrv

Uaure 8-2:2:1
LT
Tt = torsionab cmstand = = bzgﬁ)
To= wanbing conitant = Tyh”
. T

KL= Ly = clmiivy Lerghy tr (T8
Rudwie critioal moment i tOMo ﬁ' sundernns paravdter (L17y) and (b /1) o T- ste.

Mar:;rlEIth):1+_1_( Lur) Tz)i\o‘s

2L 20\ htlts a= £ = E - 0p-4¢
2(14y) 25
o= 24 b=d I = 0274%A

Tw= Ty h* a 0226 Ar2d*
A= 2bpiy+diw i
It= - bptg3hz + ‘?/MF he=098d= d—1f

h=ht dec betwen, flangeo

Blashe Critical Buueln% Stress wv terms of slindernen mmnwtw@/@)ahA(D/i) for T
dmshe Jateral bm»? strexs
ferib = Mer Bo= 10 frrplastic and compast seelion,
p By = Ze/Zp for semi-compat: seLtions
= /g&_w o semi-compact scetione

/€ 2105
ferp = TV E 1+ L [l
(Ler/ry )7—[ 0 [thf J

Owiol ‘BuLRlﬂ?f Momurk tov uniform Wr?,mam WM
Mor = Q{(ﬁe_lv 4Ty + WELe]|

Lir® Lizr

Lageral. Flxure
Burlic

DESIGN BUCKLING STRENGTH
plastie (or ystd) morment capauty reducd. f L78

M4 = Xz ﬁbMP/ Ymo
= Zirppply |Ymo

Ly = = <10
1Qur +(dir' - AL?%]""‘]

Pix = 05L1+ aie [r ~02) + 3]

A =\NbZotyMer < 12204y mor

e BT ]
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BEAM CoLuomn
SECTION STRENGTH

Cass 1 (Plashic) and (larn 2 ( compaet) cross seationd
CARCIEE

Mnd=

plashe ard Compaet section

Mo oM M2y Loservative APProad—

Vi Wg Md2

Ll 3 (st tompael) cross stebiond

Fe & B/ tmo Somi - (ompact spplion
N My L Mz (40 comramtive Approache

fx= 60+ 6b [cambined axiod md W7 stress)

OVERALL MMEMBER STRENGTH

P

Py

Bucrl; Bending aveut LTB
ot 0+ weak “axis [ +
YN AXIS

WELR a¥is

M CMLMZ .
+Ka.cmf ¥+ Kir <10
Mdy-

Md=

Py
prov )

nYor axis

P + 0'6Ka,c"‘M”‘;:”'+ Kz C’::Mz gto

dz

Biaxial Eyut{rg

l{}, Kz, Kur : Inttraction tactop or magnitiation frctovs
Cmny, (mz. ! Equivalnt wtsrm, mommt fictors

NOTES ON SECTION CLASSTFI(CATION
BS 5350 fntl: 2000

3.5.5 Stress ratios for classification

‘Table 2 Limiting Width to Thickness Ratio
(Clauses 3.7.2 and 3.7.4)

£

Compression Element ‘Class of Section

Chass 1
Plastc

Clas
Gon
g a) for I- or H-sections with equal flanges:

@ ©
s [ ose [T

[0}
Rolled section

Weldedsction vy e 94r 16 ‘ n= Tipg,, but ~1<rys1
e y
bending oy e . F.
[ Tcompressio Vi 2
depth. dn. 0 1266 Agpy‘,
1) negative: e toaee
Webofanl, e 4 1260¢
VS| ot e [ | . A "
167, is posiive an bt T bt =) =
= + (dt)# z

VAGVE AND

7 zueorreCT

s The stress ratios r; and ry used in Table 11 and Table 12 should be determined from the following:

IF Yuy<0-6 de
= 1 e,
Section. Ll 2.3 Settion Claw >3
YES NoO YES | NO
I 1 7 1 X
Bo=2ez|Zp2 Bo=1 Mdz=Zezfy Mg = fyw @it:) B Bo= (21 _1_>
Ymo fmo 7
Mdz=zp%fz Md= ZPZ'FY ;
Mo \
252 Mdz = Mdy= max(Md-F/Md—MM);l 2z$;° y>
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EcCenTrIC  CONNECT IONS

Definition, : Resultant of applied. foves dow mot pass tvough the C-Gr of@ er group.
™o Types: * lalise only shear J fasteners [weld
*luse shear + Fension un fastencrs |wald

Bolts ave subjected 1o > givect shaatr due to P
> dorsfonal shear dus 4o tovque M=Pe

Assumm; fartenar group bt a cls subfscted to torsional moment

M="Ffe

Eccentric Bolted Connection: Shear Only T torsionak shuar stress £ = T=ZAr2  (19nove Jabout son
y Fr= MY axis of bolts)
N / p SAr2
L S ° A Shear Foree diw B momant  fm = fu-A= Mr
g v g ’ o = ofo QM= Pe Elastic Andlysis =r2
o0 ol o 2= y24y2 .
oo G Leontve of gravity) Zri= z (x4 y2) _ gmy & “
i Ry = fmsing = Mrsin®@ _ My vl
Ikl‘ sy (2 +yy R
) - Ma
Rmy = Rm cos® =
040
o+ o ?\lé R/o =) ]
°© o o Rx= Rvx + Rmx X
Direct snar Rv= P Torsional snear Rm = MY Total shear R Ry= Rvy + Rm /
N =rs R =R+ Ry?Z R Ry
DETERMINATION OF NO. oF BOLTS
Albernate Analysis For a verdial vow of bolis 0O00O0--+:--0
Ealz b2n(n-1) (Mm+1) 0000 -0
het e shewr foree due Jo torsional moment be Rm 12 P R (n-1)p
Amax T For m vertical rows 0000 .0
Rm = BY_ comth. zyz_[bzn{n ) (n+1)]s m y: o7 /
Equilibrium = ZRmxy =M Similarty , S x2t= [P"m(m—))l'mﬂ)
= =prt=M 1z
=M Srt= S (YD = pt mn (M2 4-m2 — 2)
D s 12

T, Bm= MY
=T

NOTE: Most critital bolt is the one which js favnthut trem C4- ands 4, whic
e direet shar and. dosional spumr trus add up.
o
$

%Ku

Ry

For su extrerme bods , 7= \](_"_’_;:’.p)"+("_"'£".p)’-=£_ |£n-|)‘+lm-\)"‘

ket ws ighore e diret shapv and equite Rm= MT  with olt vatue R,
=t

fn = Mr = M-(Pl2)-[tm-1yz . n-n%
Sr2 prmn (mu+n1—z)/1z
Nim-PDE+m-1)2 | r = Ra 6
pmn, (m2in1-2)

= R (8l vaue)

o

n=|6M
hmR
n=70. of bolts

m = 7. of vertical rows
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Eccentrie Bolted Connection: Shear and Tension

Bolbs are subjested Ao > divert shear dws o P
> tension due dp Momepnt M=Pe

et ”
V L
B[ -

ANALYSIE PROCEDURE
1) Glewtate shear on each bolt ng:’rspT {N="n0. of bolts)

\/ I €o ;|P \/
7177 > [ ) [
B / 12
: 2 s
_‘LW C ¢ d e||o
A A

N-A- is +ypi(all} assumed. at * fom e bottom of trackes
7 (wxua/g. at A6 B 417 but #17 is move conservative dueto smaller value)

By simidards, T - o= B = - . . . .

7 T T

Moment takan baw bolts in Tension. M'S ZTivi=Tiny ”1%2 + 1'1;5 o
1 LN

Mr=Ta>h® => To=s M7

2) (iewwlate Bolt Tension Tp PXTE
) Chuck for Shewr Moment Tnteraction, Similarly @y -4 bott T, = MM
>ne
(Vi = -+ (E )?- \_< 1 Now , foree eqw',ubrium 7,'1\.-&4.1%,}..-:(: : c-_—m
Eccentric Welded Connection: Shear Only
Moment of compressive fores  aboout NA- = C.2h = Zhy MZYi y
21 2/ =712 P
Total Momesb M= Plo = M'+ C:2h P #4=078 ¢
2) A s & 23
= M=y —>x —»x ) - 42 s
M=M'+ .—Ef;-t.l % % \ M=re te];moid x)M
M= M e
( |+ 2h =W n
21 =%2 Vv
Max. Tengion Ty= Mwm = M1 Het Ao Assume unit Mroal Mickmess (ty=1) for simplification,

Z7? N (:r,"— + 2_1:. %)

(L)t s (B) <1
Vdsb Tdb

* AISC lase-1 } Other +wo apbroaches )
* AI18C (ase-TT

Diveet shoar atvew diw o B f.=F

fix = % fay = LLZ L L= tial lengts of weld
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Eccentric Welded Connection: Shear and Tension
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