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Sixth Semester B.E. Degree Examination, Aug./Sept.2020
Design of Steel Structural Elements

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

1 a.
b.
2 a
b.
3 a
b.
4 a.
b.

2. Use of IS-800-2007, SP(6)-1 or steel table is permitted.

Module-1
What are the advantages and disadvantages of steel structures? (08 Marks)
Explain limit state of strength and limit state of serviceability. (08 Marks)
OR
State upper bound, lower bound and uniqueness theorems. (06 Marks)
A propped cantilevers ABCD is loaded as shown in Fig.Q.2(b). Find the collapse load if the
beam is of uniform cross section. (10 Marks)
N W/
a‘ J 2 J
M o By . Ya °
® D
Fig.Q.2(b)
Module-2
Explain the phenomenon of load transfer in high strength friction grip bolts. (06 Marks)

A double cover butt joint is used to connect two flats 200 ISF 10 with 8 mm cover plates.
The two plates are connected by 9 bolts in chain bolting at a pitch of 60mm and edge
distance of 40mm. The bolts are arranged in 3 rows with 3 bolts in each row as shown in the
Fig.Q.3(b). Determine the strength and efficiency of the joint. The diameter of the bolts used
is 20mm. Assume grade of bolt as 4.6. (Assume both thread and shank to interfere the shear

plane). (10 Marks)
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OR
Write the advantages of welded connections over bolted connections. (06 Marks)

A tie member consisting of an ISA 80 x 50 x 8mm (Fe 410 grade steel) is welded to a 12mm
thick gusset plate at site. Considering the size of weld as 6mm, find the length of weld
required to transmit load equal to design strength of the member. (10 Marks)

For More Question Papers Visit - www.pediawikiblog.com

Scanned with CamScanner



10

For More Question Papers Visit - www.pediawikiblog.com

Module-3
Determine the design strength of ISHB300@ 0.588kN/m, used as stanchion. Effective
length of stanchion is 3.0m. (04 Marks)

Design a compression member of a roof truss to carry an axial load of 150kN. Design the
member using a single unequal angle and the corresponding connections to a gusset plate
using 20mm diameter bolts of grade 4.6 grade, connecting the longer legs to the gusset plate
of 8mm thick. Take effective length of the member as 2.5m. (12 Marks)

OR
The axial load on a steel column is 2000kN. The column of length 5m is effectively held in
position at both ends and restrained in direction at the end. Design a suitable built-up column
made of 2 I-sections szpaced apart, adopting a single lacing system. Consider permissible
stress (fzg) = 180N/mm". (16 Marks)

Module-4
Explain; 1) Lug angles  1i) Shear Lag, (06 Marks)
Determine the design tensile strength of the plate 200 x 10mm with bolts as shown in
Fig.Q.7(b). The yield and ultimate strengths of steel are 250MPa and 410MPa respectively.
The diameter of bolt used is 20mm, (10 Marks)

W tRick

Fig.Q.7(b)
OR
With the help of neat sketches, explain the different types of column bases. (06 Marks)

Design a suitable slab base for a column carrying an axial load of 800kN. The section of the
column is built up by ISHB250 @ 54.7 kg/m and 2 plates 300mm x 10mm one on each
flange of the joint section. The bearing capacity of the soil is 250 kN/m®. Consider grade of

concrete as M20, thickness of weld as 8mm and bearing strength of concrete as 9N/mm”.
(10 Marks)

Module-5
Explain the factors affecting the lateral stability of beams. (08 Marks)
Calculate the moment and shear capacity of a laterally restrained beam
ISLB350 @ 0.486kN/m. (08 Marks)
OR
‘Write a note on the ways to connect a beam and a column. (04 Marks)

Check the adequacy of a laterally restrained cantilever beam ISMB 550@ 1.037 kN/m to
withstand a moment of 562.5 kN-m and shear force of 225kN, performing all checks
necessary for design of a beam. (12 Marks)

For More Question Papers Visit - www.pediawikiblog.com

Scanned with CamScanner



._ Desipn 'Ob Steet  Shu Ej}g@ E—l_(—) w enls (15¢ V62) |
L Dmdp oy St SRSCER Gt 2o |

|
Sofutions -
Q. What  ave 1be oc\mnméu and c:tuadvonlagex obe,\'eo_,; |

5\‘Ul(1tl¥039
oreer Stanrdliines

—N

™ The ollowing  ave he ()c)von\'oéex O
b ) ~ N Wb woeight
O ateet wembeis  have h\qh ghong\h pet unil (]
Theveiore a sleel wernbeyr 04 O amall aechon LD%)\CZ}
hage \itle smb woight 1 abl 1o resict heavy *o

® %Qing uqnt | sleel embers  can be nonvemermxj
handled  and %mng\)orud- Cor -nis veoson , ?M\)ancated

members  can boe  ae uanﬂ(j pww'dxzd-
® PQ»DPQRl(j natnfatned  sfeel stanclter bhave )or)g I‘\be-

@ The P%OF@JI@ 04 Sleel mosﬂ(j dont chqngﬂ with

iy . : .
Me - Thig MaQates  afeel most esuwdable molenio! %DV
slauctuye -

® Eﬂeel bethﬂ a dudile rnateriay | does not fall QUddinj
- but %tveg vicible  evidence o mpending %oﬂure by
\Ou’ga cleflections .

@ RAd thons and  altteraliorng  can be ea,s_i\hj made to
@ Steel stractures .

ey can be erected ot o $Qg*rer o

Dizadmrﬂagez OJD Steel Stouctiures —

O Steet straciues wben P\auzd D Q\LPosed conclilTons
Qve subéec:red +o corrosion. Tﬁereﬁow , &heu@ 20quise

*quwznt ?o,'mtmﬂ : _
@ cteer aivucfuves need -B\'TQ 'ProoB “lwealment, which
Ncreages Ane  cost

Scanned with CamScanner



b.

D

=
Lot avate 0.\ aWendin and Wt avate g
Sey V‘(OC\\M\lh.} : N 1

)
Al srale o aly ongih —
) Sh@m}\h Ct\m\clmq , hucvh'n(“)
" Stabiik aoaindt  ovesltumng and  ewat %
sliucluve: )
o Vaaclume by slanctoaq) element due to f\/ﬂ-/“qu‘g'
* Vlashc  tolapee Oy sluuciure -
Bittle b&ud’wu ob slaucioa elernent
oot state o s&wic&&bﬂ\‘q"
: DQBU’.C'TICU 0 stiuctua) element:
*‘\libroion © stauciure OY some ?C\‘rt i
' Pa:u’clua checks '\m\uqu %POLL%&‘D\‘? c\amage
\ +H
awe o O
* Covrosion pn Sleel .
* Fie hazarde 0 Bu‘rum-

5 UEPQ\’ bound “heorem —Thic Aheorerm siafes har ‘ood

COmPuted oM ONn ossumed Winermnotwe ol
odmiceible “mechaniem s 00fXes Hhon  ©4 equcu
10 e —laue Louw?ge Load. ~Thic +neorem leocls

to Winematic or mechanie™m  method &) Cmoltd/%is
This  Arneorem cUso coged dhe  ungake thedrem
%mew& ec\u'u).bﬂum ond  rechoaniem  eondibon

lowrer  bouwnd Heorem — THis freorem stotus i0af
the  topd compuled from any duslaithubion

0} B DS in equilibrium  wih  exlanal oods
80 Mhar 4he  matimumn BM 0 am& memoer  ahal
ol eycepd Tt ploﬁdfc moment & e than g equay

Scanned with CamScanner



1o e 1t colapse load. THhis theovern leacls o &
eqmum,um or atauc  mcahod Ob \v\cu\l'c cmoitksts_

L.\n\qmnc&s theovern — TThis -theorern states that o
the load evalualed btd atalic and “inematic

Neorems 8 aame, then W is Athe taue  coliapse load.
P Ahe twee  condilions o ?\Cu,\tt Qng\%\g u

E‘f\'lt%bted Nceon clinQ 1o Yhis theoremn , Yhere W Ohltd
one Liniquue aofuhon \bor Q %\Von slauclowe, while

\ ) : g i ' .
ATAY Qyp N Uﬂ’l(‘rab\é’ POSS\b\e SDfuhDﬂ% uw\th
Mher Aheprems

W W2
A -;’"*—*Jﬁ = J’
” B
U P JF o /[_ = Ly ‘P
1 gDN ] @D N wWig:
——_— N <
I CET ) QLJJ/E%\KJ[ '
\ fA 7 C o
Nl
< Y © ?1@“.“

Censider Span  AcC.
%L& Minematic  method | %
Wax©xta = mpe+ Mpe+ MpG -
Wuay gy s = 2Mpd

Wy - 6@
| T

Cor\gider SPcm CD,
Wlu
TK@Y}_ = MP9+MP©'

3 |
|Mux?xL: oMpg | Wu= 43Np
7 =

Scanned with CamScanner




3.
0. Pretoaded boWe everl a compwg.@,ivp Sl ess b Hrﬁe

COnbected  pPlates: e CDW\P\QggiDn ves Yise Yo hl'(bh
prctional vedistence ; which enapies load 1o be i
:‘.‘\'C\l’\S'Q\'\'Qd belieen 4he connecled PCMU-V\WIQ\’)
klhc. Applied toad £ axcoeds “the bhch'ohal vosislonco
tif\[;l,mgi d‘c\:“ Oped befuween the plates, the plates
B ox ' e O Ea (G O bk
Rlclion agg g s BN whih anger Load by
bolts - ContsoL \;OW.)- " ﬂéh Strengib Faidion Giip
Fctionqy C\CELCon {{gh;fehmg OB bols Qllows the
| N t© be quannb’md for deﬂ@m

b.
Data -

bOI' — ‘I -b ) - ] =

4 81ran<é_’(h 0§ 1 boli -

(e
‘f_{%{]jh Ob boit n sheqy -
dsb- \/psb _
s %l__g [r)n-l-\-nb+ ng-ﬁ\sbj/_rmb

= 400
o [xoﬁgxzxzo% 1x7£moﬂl 105

St :
>lrengih 01)- bolt n bean’ng —

Vel pb -
po-= th‘:b = 25Xkhvdxty fup
lLos

Kb & leqst o)

Scanned with CamScanner




L, 2-005, fup ol

2do 2do T

40 60 — pow 400 ov 1. fe 06, 066,0.97,|
e ) — e SRS

A% 29 2% 22 A0 S Yp=- 0.6 .

Ndpb= 2:5X0 .6X20%8X400 - 4.9 ¥Nl
.06
Strendin 04 | bort = 16.8 EN.

s Sﬂvengrh Db plate ~

Shendto dug to iading o) gross section-
Taq _ﬁ%‘_ﬁi = Q—OOS{\OXQBO "46454KM

Sitengib  due to ruplure 0} LSLLUCQJ sechon -

Tan-=  0.9-00fu An= (B-pdo) Xt
N =(@200- 2x22) X\D
“Tdn= 0.9x 240x410 = ‘340’
.26

Tdn = 295.56 ¢\
S‘mength Oi) plate = 295.66 N

8«\313'\@@0% = NX strengtb O} One bOt % 10
S’Yrengw‘h Ob P\oﬁu

Ix16 8 X\po0 = \747(5#0 )

A ]

Q. Rdvan—}-aégg QB welded conveciions —

> PQ}»mClﬂ,Qﬂ't é/OUAJ" 1% 8 Q ?%mamnt &()U(Lt T4 does
Nnot  aUow d,l,&marﬂun@ Db (you.m’LLd ?m wotthout
Wuﬂ\,mg them -

7 deor P «om’&*%@ dourJ c,om?orwnu con
be hoard Uty wihour Uokode.

Scanned with CamScanner



@ 00 °fo .ﬂklun(‘a\h r)b '&.mm',. 1he f,’hor)cb'\h O-b UUG-ICLQd

| ot g very huqh mnan  otney d’-—(jm'\,x-

¥ dightes Qseembly = Tn oelcled ouil no addutnsl
C\“\\\\mnen\s ae  wsed L So '\-HUd have Lowea

| Ué‘mcah\ than  boldled d‘mn\‘.

Q‘“’\ ‘\\lgh Load CL‘\F\QLGmb CCLXJQC'LI'L{-

Qﬁ ‘91&3\1“1\&0\ mMelcl &\;mtg-

@ Less tume conslining = SA\Q\chq paoCess quﬂi
s e qu tonnetkton

b_ ~...!.\‘~u-- \
i:»"*" gt e s N )
| P
| o ‘ - o
ESC, T N | =l o
i;\x e “\ls | B Cax = 2.2 )
i %\ 50 ‘“*"“;'1_ “.?‘-—4-:‘1:““—\:’f—\_‘\7l——5!/q__._kﬁ_
J \ P2 _{,_,-f-"”'-_‘

- l_l‘“ \

mm i G

Size Ob weld = 6mm %Cj: gﬁgmm’tcﬁmm Swfﬂb@

0, | .
5Tf€hg]ih 0f Sechon  due o Hiading o} poss cectd

"ldg- A‘S'F‘j = ggx9250 = 29997 kNl .
"rmD | .

@..S_-Mgé“o_'.’ AN |
- l ) \
= Pxat1.22 P xg0=q, .
7 290 21X 913 - P xR0 =0 .
> P= 1524 ¥N -

> Arh=P
= fo- P-0 =

f-

!

99101 —15 B A = 146,43 LN

Scanned with CamScanner



P gnq oy YT e ©
2. AA N ot

(md { W
gmm\'l ‘r ’ \ 25 X(r))

@ DQ%\én C,b\cn(‘\h Pea wm Lor)rQ\h 0]) weld -
{ood X Luaxty
= \ga.AAXY X OTING .
- 195,48 N|om
@ Lm%ms 0\) wd -
V=0 P = 15.%4Y10% = 95.22mm
185 4% 10542

o= P - 46.42x10®> = 1g4.0T W,
19548 "Hg5.49 |

Sechon - ISMB 200 @ 0.5%3% \A\\\\m
Legg = 3m.
Ascuming  both 4be ends ase hinoed
7 Slp derois -
D= 200mm,  bf- 260®m® , tr= 10-bwm , tw="T.bmm
72z 12.05 c= 12850 Yyy= DA WM = D460

7 Dewm'mmcd e buddioch cogs -

b= 200= 12 ond Hf=106mw
bf 280 L
(zx7tyy -+ Bucdling dass w C
7 for buc)c,unok dass’ ¢’ o=0-49.
7 e Pe = ME ”M 641.92 N
ta QLL\-r) X 3000 > S
54

> ¥ = 160 0.624 .
-?cc 64 QQ—

Scanned with CamScanner



7 %= 05 [ 1tel Ch-0.D 4 ]
= O-Vj[ 14+0.-49(C 0.624-0.2DF 0-6141_]

d = 019g
7 ed= Ay = 250
o I G
M- ooz C0198°—0.624°)
fd= 11544

7 Pd= Acfed
= TT426X\T5 44
Pa- 123 el

———
———

b, Gnven axial  lbad = 150 N .
Yadored load = 16x150 = 225 YN
d= 20mm  dp= 20+2 = 22000
Grade 46  {fub= 400MPa .
| Lefe- 05m .
g De%'ﬂn shregs 1o oM Pression  member -
*FCd: O-Ar«f—lﬂ — O-bﬂcg.
= 0:4Xx250= 100 Nimnd — 5.6X250
fed= V00 M‘mmﬁ . =150 \\\\mml

> o ,
Eﬁi‘;’ Cve  aseq Ac= Yo = 295%10%2 = 9950
+cd 100

Qa"_“)"ro 4o 4_00'[’0

EHMQ,SQ OLeq b

25y o
60 -0 1 225D = 0g19 5 gy
—%X 2250+ 205p - 3150 MM

Ag= 2812 .5 mnd .
A’dOPf; j_SA
150X 115y12.

A= 3028 mm
qu -:Y(_[L‘ = g)%’f o) . -\’m\'r) = Q4-5mro

Scanned with CamScanner



’ 7~ Connee hvon cdoetauls - @E

Neanne e ey ('hm.r.o\ plate -

'NQC\'\(\\\\ (\\) ot W Sheay - A0,
Ndebh - fan y V- ¢ oo fobl r’%(‘h)

EVCNEEE T
ADO X -

. \I'a‘\ \ ')\)
AB 0L N

}\1(\.0.\‘ bo s a\m\c\ = 225 {’ 5nos.
) /\ni),")"

vy AR00’ L61%)

o

t’\)v‘cl\\m \(’n(ﬁ\\') -

Le- 0.66xL = 0.65%3500= 2196ma

i

-~

Stendainess Lalwo -

i "‘_l___, = 0195
YD —:-)—Zw;;

1

2144

7 Calcwaclen buc_tuncl clowe — Ao pex table no 10
O} 1S 36 -200T, sbm anque sechion bUCV—UD‘a class &

e s d:OZ\C)

N

7 Clatating  feq -
KL =g 44
min

Ns pex table 9co), fed -
19 = 7 o fed=12484 5

o 256 Niror® .
>Cc;uc_wza11'on e
80 8140 qp
I = Agx{cd ‘
= 2038X 124.84-
379 .26 k) 205 by

Heree sechibn 1 sage-

Scanned with CamScanner



Q .

- Biven datq -

L=5m , Yadpred load= 1-5%2000= 2000t
fea=1¢0 (mml
The  cofumn s wesleaned ot bolh onds.
Aestine -ﬁJ:D_B‘OPﬂPO,
b Dwgn 0 \oc‘mﬂ cofumn -
Asca Qqd = Ac= Pu = 2pppyip2_
'{"Cd \go -
sechipn —

| B@‘i One cofumn= 16666.67 - 8223 .2
2 1 sectiprg & P,
IsHp
Ao 350 @H. AN .
20 = 999, Mt - ]

Sectgn PA-Opesting — © Ag=2xa20 - 12442
=250,

16 666.67T M2 -

b-
D50mm L= 10.6mm tw=10.bwm

= Vyq-
G% = 14.65 =146, 65mm ryy= 52.2mMm.
Tyy= 2510.5 co 9510, 5 R 4 |
Tog = 193098 cnd = 19502 2 X104 ot

}Compudthg 1he o :
clive -
de= K| = prbe U’ng ;

= 1X5000 = 000 mm.
Actuou KL = 5poo

Tncrease  actua) KL -
A= KLY b5 = 234,49 .05 = 25.32
> For

8¢’ Clmﬁ beiwr P Membey,

bucbu'nq{ Aass

For ki - ean o

fcd = o 32N,

052383 40

Scanned with CamScanner



7 Calceation 0O
(4= Axfey
\ o) 1IZAAD K202 40
= 31514k, > 2000 N

Hence  eectidgn 1o SCU])Q»

B R T &
b (ﬂ\r(,q'[(aﬂ (D(‘](‘] (Pd) @

7 k s1on L\b \Qcmcd b_[od -
o 2-1 gocligns,
Tt = oy 19202.2¢ x 104

Ttﬂl‘: 39604.56¥ D4 mm4

)

TLlL = 2 ’ H
‘ [2510."_)3“04'—% 92‘2\%(;Q+lb.1>j
2 =

‘Equcmhc] Toq = Lyy.
3
604 56% 104 - 2[25\0.5xuo4+ 921\(cll+ 25.50 +
o
_ ‘ 254 X 5.
= 59604. 565104~ o EXSOE))]
2510.5Y10% + o500 4 42
o llel +9225)35 5
. + 46566-05ﬂ
B802.2% X |04 _ '
A = 2205042, 46566.05d+95 2%105.
£
. 23052924 46566 054 =1T2:19%106 =
B=9362 fom |
. Adopt d=260mm
Doq
- Gslcan 0 loc'mcag -
A0Vidoe lacings
cd. ar 45° 15 how
nzontod —

Hovizantay gFacfnfq |
= d41n. !
+|%_H~lo.l j} o H —

2 I

= 950410, .
= 260.1 Mmm h‘I .
Vostical spadin
1 ¥

- 2y L 2[ 2601 tanaS]

Scanned with CamScanner




- 5B20.2mMmmM

7 Radu ' '
1d ’15. u}) .nd-\c\-hcm Ob ome T ceclhign —
Ymim = 5 2 mMm

V%l_u = 5202
5.0

- .
7 n“‘\;md lﬂ(\nsvmge ahear —
— 7| S F \
2.5 *f4 0}, Oxial load
= Dby - '
22 3000 = 15N | Shear resicted be each

. | B

«_ocm(J tmq“h = 260 - hj;: o
C0s AL

Mintmum hicknege O~b

D96 L50  Hence ok

261.83 M

\ocinca t{OJ'-:_L_XL-
40
=] X367T.83%
40

Phovide (o = 999 mm |

b—lQ‘J ludr?cﬂ..

Pfaovnd'mﬂ 20mm dia bolts, min widhh = 2xd
= 3%X20
P*OW'C]Q 60 ISF | bmm lacin oy - o
L\VQQ: 60XI1p = 6©omr§’:9—

" Ymin = b 3
\’T = 60X 10°_ 2.2%

B
- s 600
: o — 2771 <145 Henw sechan sabe
> ‘ | .
D&!gr} ob bollzd onnectiang —
A= 20 m, |

do= 2019 - 22mm
'(ub: 400 MPg
t= 10mm

Scanned with CamScanner



7 Shength 0} bolts- , @

L\Ssum‘tn 1 o g\'nclte ahear — | 0
Vdeb = _1_ f}_lb [ nnANb+ Nshch
Tmb V3 5
=_1L_X 400 [1)(0.1%)(1”0]
125 {5 A

Nacb = 45271 kN
St&cm@h At o beaging —

dpb= _1_x 2.5%rpx fupbrd xt
) b
Kb g M OT) e =1.5d0= 2>mm 40w
;: 40 = 0.606 P=250d= 50mMmM EdMM
>do  2x90
P~ 025= 60 -025= 0.699
2clo %22
fub = 400 - 0.01% o |
fu A1D :
Y= 0.606 .
Vde: l—',—l—%“"f‘x 0.606X 400%20%10 = 98. 9g kN

BoH valu = 45,99 ppl

i 1\lOO bD| = S0 .
N 7 Y T
45.07

0. Luch anqQles — T4
Lug T Ba g lece 04 an
| Le
c(ircgr;@(;f OLLthCLnd,(ncG -Ulcdé };b e’ memp weioTh
h i o w
1duw F:)tlk(l‘.ltﬂ The ui‘)ose OT) [ufd anqles u to e
0 LQnCUh Db Connection +p ‘Cfﬂl’w CdUE»GU'

| - sheaq | '
B Wed Hhen. th, Uneon Cua abbﬂd ‘% mcd Cmcilﬂ

mall

. chive N g2og1stii
it .
b Cﬂ anq(g ¥ uwsed, then edficancy

Scanned with CamScanner



Ot the LN2IDD membes  meeases because b aeducty
she a’ lqch ebbe ct - |

Sl ' — - .
2eat 1ag - The non LthbOlm slese  dietitbudion thar

‘occqu DA tengipn merbes  od acnt 10 a connection
l\’i‘ which au elementls pd the (088G QQCUOH a Not
dmcc,tuﬁ tonnecled & 2o bmd a4 gheaq lag e Od
This de geduces the d,m'dn stq,méam o-ﬁampnbebu
hzcausg e entete  tapeac section g nhpt b
QHSQCIWQ Al wutical sochion \ocation - M

€=40m _
d=9g " P=omm , fy=asomba fu= 410mPa
om do = 2012 = 22 -
Reasidn  giqq

hq th L
SQ'E?OO_ o Plate  due to Yreldng 01 roce

Td9: %ﬂ = 200 XI0¥2bh0 = ABA.BA KN
™Mo I\

Do
g‘%? skengib Db E[Qu due 1o &U@\M-Ob

@QJ section —

Tdn= 0.94nf
Tmi A
An = (Bmdo) Xt = (200-3x22) x!0=\3'%mm

Tdn=" 0.9x1240x410 _
BE

smh due o block chonr il —
— 3% 9 Atnfu] - &

% fmo T ey

—Ta + Atqfy

XY Trm

&95._?56 en.
DQS'lbn
——‘6

Scanned with CamScanner



e Aot
Avﬂz (401 2x 50) X 10 = 1400 mm?2
' Aviy = (A0t 2%50— 2.5 X22) X10 = 250 My
A{"g: 2XEOXN0= 1200 mm >
Mn= (Ox60- 2%22) x 10 = 160mm*
'.'Tq . : '
db P/lOC\XJBO + 0.9 xj@oxq.mJ = 402 KN

o VA X || 1225
& Tap = [O-Qweaoxilo 4 1200 x25oJ - 417712 KN
B x1.25 I
Siron(]1h Ob P\(Yw = 385.56 kN .
<.
a.

S_[Qb bQﬁ?_*S\ab bases cwe wsed ushese Ahe cofumnsg
have 'mdapendant conude ?QW-R thick base plale
0nd Avwo clear angus connecling 10 Jtanges the
olumn to the  base plate - The encls of thecotumn
and aJe0 dhe base Prace shoud be chanized
01har 4ne tofumn oad w ushotely iong to
the bage plate - c{w‘d Dwﬂd
o : i

Th T e
L R 3 L eoX

L P%%%’“ﬂ‘!:ﬂ =L~ onge

]
- c.cs'us.dw’:
pe clesial

b Gussemted bage -

3 G\nge%tzd basges asge Fxovfdﬂd 03
o g Neavier  |oads uc\u;m'ng l&uﬁe
¢ pltates: A queselted bage congisty 04 Q bage el

Scanned with CamScanner

mfumng CMLd




Acdced thickness  and two  queser Plates ane

Atached one Yo each b\cm e O column . The qaseel
plates, cead  anques and astenings woilhe  beasn
AQ o ehank, shau be 5umjlu'an't 1o tave ai

\Vads:

‘ ‘; i | - 6] Ii q(r‘[fl‘_]rﬂn

) - |
-1 ]

cruseel

plote

b A’"MCU load - S00 N

%C\c‘mred load = 1.5X800= 1200 kN
ISHB 2H50 @ 541 kglm .
%ean'ng c@PQarcj Oy soil = DKo tM(ml-
Grade 0y concets = N20-
hickness oy wald= dmm
E)e.axinq sw,ngm ocb congle = lemml-

7 Sectional ?xO?%w % cofumn —
A= 6g9Tlom? h-950mm b= 250mmn 1= 9 Tem
tw - 8 8rmm

o
7 Aseo Ob base plate = Pu = m00%10% - 1222222
g 42043

Povide 260 mm x400mm  cize plate -
Nreq Paovided = 2B0X400 = 140000 M2 .

> Paessuse ‘\nT_QrLQ;I\Tj W= 1200%162

= _ 1
30000~ 221 N |mm
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> Fﬁoitchﬁoﬁ%‘

o

QA= AH0-2%0 -~ KO M
)ﬂ e
,t-—’*

b - AOC0-250 - A5 mm) ., ¥ov0

e ————r e

2 . =

T
7 icknese o base — ——

t¢ = iﬁbmeC\?uOﬁ;‘-oj)rmo > {—1(.
{y

:J 25X 8.57(50%-0.2x1E) x| > g
2%0
= 875 #9.-[
© Provide  \2mm  thitk bage Plode -

P‘Cli@ to conwute Pediesiay

20mm  diAmeler
200 mm ) to
e piate ™

Ve De,gi'cjn Ob wauds -
Total Langﬂh 046 weld = 250 1250+ 2504250 - 2.9
— 2.8 +250+250~ 4 X 9.7
= 1443 bwm .
Avallable umc]ih Qb{ﬁ,‘k cm(iuctma end 2oduans

= 1443 6 - 92xgx 19

anchor

= 125l.b mm.
Stungfh Ob weld = .watxnfugp =dtpX 8 X410
BAmw . (&x 95
= 1914 Ly

1514 Lo = 12003103 .
o = 192 mm 4 1951.4 ‘
Hence cu,gfqn & S%Q.
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9.

Q- Facrore c\bbccu'nq ol s‘mb\hﬁi OJD beams GQ—
7 e slendesnese 0
latread  gestkaunts
7 The shape oy (1oss cection
7 The veowiathwon by moment CU’O”‘] the bearn
> e tform gb on s eatmarts Pwvidid,
7 e mannee i which the load -8 GPPM'

b'\he Mmember  belueed adp.cjuw

b.
Ie1e 250 @ 0.4€6 U\llm,
ﬁﬂ: 950 MPa.
p!fom Steel toble, A=620mw?  h=250mm
b:\bSmm

Zp=B5X1Pmms  tw=T-4wm)
ASSUm\nﬂ P\agh'c gechon
® Md = Bbl? :E‘j_

r{mo
= \YX 25011X102%X250 - 193.42 X10© mym#
ok Lok

1y
Shear i seckion —
® QC\?&CJ Y Ob 0
Vd- 4y y 1 vehear area = 4 X LX bxtw
Trg W %

= 20 x ) X350 % T4
=

= 32084 kN,
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Qs
e beam and -be
ollecwin g toays -

| ——

B P ——

— e

S TSR

©

cofumn can be connecled 0 e

P

ey
C./_, = ool
\______

Beam +o

[,

Cofeurnn ton nection

<~
o
'O
i)

E |

-\j\,‘._%___q_

)

Shpjened Sealid tonnedion
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b, Cantilever beam  1sMB 550 @ 1.0%1 kN]m
M. 562 5H Nl
V: 296\

((?Mo\od moment M= 155625 84215 kIO Nmm
‘(\C'(\\OC‘ G‘/\(‘)O[ ‘bolco V: ]5X215: 235.16 X‘OE)M

/ C’Q;“On classiyication — Sechonol  detouls -
JEE "2 =1 hessom
o 'Y 250 e 100
—’t“? _ %05— S-84 LiB1¢ tf =19 3mm
q - | tw=112mm A
Te P90- 2019349 o= 64893.6x10
)

Tyy= 1822 .% X104 Mt

SERR T 24 < g4e 1= @rom
C‘Q&th@d a8 Serni compact (class 2) section.
7 Sheay

C0pa hj b59d10ﬂ~
Va-  fy x 1 yhtw
& o
= 9m”pH x| X¥H550X1.1
SR
= 308.20 KN Sa91.5 KN .

Henwe  gechan @ aote

O-8Vd = 0.6yxg0g.99 = 484K\ > 3315 KN,

>. :
Mo ment CCLP(luhj Ob Sechon —
=PbZpfd [ ene d<ere & VOB,
oo i ’
Po- e - 2259.3 %102 = 0. g7
<P 2111 .gg X102
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Md= 0.871% 9711 92 X102 250 X_|_ 1‘

= B3623x108 Nmm % £ 24315 X105
Hence he
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