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DESIGN OF STEEL STRUCTURE

Mftasrq:*<rit:
Tlme rllowed : Three Hoursl

th, 14 twtnaMt, rcCCffiil+tafiffi t
Note : Question No. I is compulsory, answer any FOLIR questionsfrom the remaining.

On yd6 erq + e* n rl d fraaq s6 EtE dd Affi i
Solve all parts ofa question consecutively together.

6i, sd6 eT4 7,14l yt I mat 8ffi r
Ston each question on lresh page.(i, 1)41ttru3tl l3ta.aP # fufr t eiM egan O n< t t
Only English version is valid in case ofdiference in both the languoges.

- 
1. (t) r-f,rerdr dqr * s<{ {qa sr qr€l wcrd tdr l
(o 025
(c)  040
Poisson's ratio ofsteel in the elastic range is

trflfu{-dc si6 | 70

IMaximum Marks : 70

(b) 030
(d) 050

(a)   025

(c)  040

(b) 030
(d)  050

(2) qri! fi( rrsEr i K, +1foe sv i ftfua fun 'rar i i
(a) IqIi66R6
(c) ifuc61(s

(3) +s M8.8+€*c{rtr{Er{d*lt ?

(a) 640N/mm2

(c) 800N/mm2

(a)640N/mm2
(c) 81111N/mm2

In wind load calculation, thc K, is denoted as -
(a) Coellicicnt factor
(c) Risk factor

o) erf,rrrP66ra6

(d) qI.I5,n6

(b) Topography factor
(d) Pressurc factor

(b)64N/mm2
(d) 880N/mm2

(b) 64 N/nm2
(d) 880 N/mm2

(l ofl2)

What is the yield strength ofgrade M8.8 bolt ?

PTO
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(4) cI€ +s t ft-s f6sA 6q 16 dm ? (d = cI€ 6r qr€)
317

(→  17d
(o)   27d

(a)  1 7d

(c)  27d

(b)  25d

(d)  19d

(b) 25d
(d)  19d

In bolredjoints, pitch shall not be less than (d = diameter ofbolt)

(s) m(frs nr6 +S 6q q{i El qdi * fae yiq 6{i I

Indian standard wide flange beams are denotdd as -
(a) ISHB
(c) ISMP

(6) ffiz aFE i s{it "sq-ft ere 6rlr t
(a1 ffiea*a
(c) (d + scr{r<{ tqr
Weakest section ofa fillet weld is

(a) throat ofthe fillct (b) smaller sidc
(c) side parallel to force (d) side perpendicular to force

(7) q6 q+{T{ c1a erd t tr6. M 6 c(crd +e * fts ffic +€ 6'r srfus.aq
3{r6R tfi -

oきm
oキ鋪

The maximum size of the fillet weld a the steel plate of t mm thickness with
squarc cdge is

(a) (1-15)mm

(C)lmm

G) r${ +a izTt (0 iFn +6 5r 3n6I{ (s) * *s qrr.{ t

(a) ISHB
(C)  ISMP

(b) ISJB

(d) ISWB

(b) rsJB
(d) rswB

(b) +E gqr

(d) lrci+drT{dtcl

o) t=Ks3
(d) t=K1F

(b) t = Ks3

(d) t=K\F

(a) (t - 1.5)ftfl.

(c) ttrfi.

(a) t=KS2

(c)t=KS

(a) t=KS2

(c) t=KS
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(b)

(d)

Effcctive tkoat thickness (t) and size of weld (S) are connectcd 8s
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(s) ftq i +{ sI n-{re rqre I frs-{r'dr 6r q6 ntsl r0 t ?

(b) 爺 n"R―

(d)たむ輌で■(、
"ヽ
)

Which oFthc fO‖ owing is NOT a mode offailure in a tension member?

(→  Goss section yielding  (b)Bl∝ k shear Failllre

(c) Localbuckling (d) Net section Rupture

(10)5、畑m諭哺こ26れR｀い 祀■lo l輸能哺 1我ゴh雨
"間
15 mt,台

金 司f漏記 赫 前

(a)  245゛■2               (b) 245゛嗜2

(c) 41熟12               (d) 11く 1`2

A stcel platc is 26 cm wide and 10 mm thick lfthe diamctcr orthe bolt hole is

15 mm,thcn thc nct section arca oFp!atc is

(a) Ilg i-*rq coqs

(c) til+-ar#ilrr

(a) 24 5 cm2

(o) 41 cm2

(a) 200 tr*
(c) 192 trfr
The maximum cenfe to centre

thickness 12 mm is

(a) 200 mm

(c) 192 mm

(Fl)  15 kN

(c)   30 kN

(a)  15 kN

(c)   30 kN

(b)  245 cm:

(d) 1l Cm2

O) l2otr6

(o looftfl
distsncc betw€cn boltE in I temion mcmbcr of

(b) 120 mm

(d) 100 mn

o)20 kN
(d)  25 kN

(b) 20 kN

(d) 25 kN

(11)12静両ぼ ｀uo・
"gq“
qう 0“ 、哺 哺 嗽者奇 謝崚耐 漱 ヽ漱 ゛ t

(r2) {sr( + \rdF {qEd RDr lR looo kN or6c ra rn{{a t r dlt r fgqn ffi
qJcer sc6qq I-d + fw&vqa 65q, r* u'l o t

A stecl built-up column is subjcctcd to an sxial forcc of 1000 kN. Thc lacing

system has to be designed for rcsisting a transvcrse shear force of

PTO
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(13) Is 8oo : 200? + s{€R q6 ri+g{ :rq{s, fts q{ 3ffid qR qd oErift-d lrR d'r
rut * ftq#yqr+*rfl a3a qen mtn I

317

According to lS 800:2007, what is the allowable effective slendemess ratio for
a member catD/ing comprcssive loads resulting from dead loads and imposed
loads?

(a)  180

(c)3CXl

(14)…
'ボ

ロ雨
・
喩引劇ヽu■さ?

(a)  180

(c)  31Xl

(a)  てζZ

(C)。 て ヽ

(a)  Strut

(o) Rancr

(b)2Clll

(d)  250

(b) 200

(d) 250

(b) zri
(d) iF

(b) TiC

(d) BC10m

Which ofthe following is not a compression member ?

(a)  10° -30。               (b) 30° -80°

(c)  40。 -70。                (d)  20° -70。

Anglc OFinc!ination of thc lacing bars with thc longitudinal axis or thc column

should bc bc■veen

(a)  10° -30°               (b) 30° -80。

(o) 40。 -70。           (d)20。 -70。

(16)IS 800:2007希 円 蔀 ■円。ぃ Kて議 371trR n ttGH命

“

奇 `円引 奇 wnt

O_償 la2 03め o‐背 いめ‰

(rs) REr + sJM 3ra t nem ugl 6I gxre +)q d-{ qrftq

0‐僣  ③‐マ卵
As pcl IS 800 : 2007, the minimum thickness of rcctangular slab basc
calculatcd as

0‐マンぱコ3め o←へJ守ぱ判3め編
6o γm。

も

b。 輔
(C) t= (d) t=
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(17) g<q sns-fi frfr i ffi 5uro fftft *rtt i
(a) r<d*cmrdvffif,c{ (u) ftcddqlic{
(c) src ff qrftft (sTrTfd) c( tal 3TIWil + S{H-d(!r c{

The shape factor in plastic m€thod ofanalysis depends upon

(a) Yield stress ofmaterial (b) Hinge length

(c) Geometry ofsection (d) Redistributionofmoments

( 18) frq I i +{ i sE tt-anl 6I :nfft f,m 61 qq {rdc tql i

317

Which ofthe following sections has minimum value of shape factor ?

(a) SIЧ H° S SυS

(C) 
―

・
。S

(a) Diamond section

(c) RectangularSection

(a) Purlins
(c) Guners

(a)Tヨ ●てヽ

(C)Fマ

(a) Pnncipal Rancr

(C)Main strut

o) zr$Es

(d) AfUr

o) Tic Rods

(O BraCings

(b) v5q zri
(d) t-c

(b)I― g Vs

(d) 岬
“

(b)  I‐ SCCtion

(d)Circular scction

(D PnnCipal Tie

(d) Ridge

(19) +s fu6airrdr onrdR v< v< fog c{ d-m t, wi
(a) q{{ 3Tr{,i 3rfus-dc i l 1u) r{aa-oqmrf r

(c) *Ad qR 6r{ 6(dr t I (d) f{Aqq 3lfu{-dq i I

Web crippling generally occurs at the point, wherc

(a) Bending moment is maximum

(b) Shearing force is minimum

(c) Concentrated loads act

(d) Deflection is maximum

(20) st +lEq161 +Ei qri *t oa 6 er<1+1 w ii Erd {rq+s+ N fl crc

c"Eq I

(a) qfth

(c) T et

Name the structural member connecting all the trusses and also supponing the

roofing sheets

(21)1菊尋論 命ヽ 含oqu取蘇 (爺彙)う oでNやさ?

The members ofrooftruss that support the purlins

PTO
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(b)31m

(d)輸

317

1221 hiさ 儒 哺 ヽ飲 π判
"引
鋼 町 轟 さヽ 含5 vRI前 爺 ?

←)銀 。取 ,¬取   (リ ー 取 ,可取

(C)輌 家 ,コ 取   

“

)可 取 ,申 取

Which  or thc  f。 !1。wing  loads  nced  not  bc  cOnsidcrcd  tO  bc  acting

simultancous!y?

(a)  Dcad load,Livc Load     (b) Dcad Load,Wind Load

(c)  Dcad Load,Scismic Load   (d)  Wind Load,Scismic LOad

(23)伴可うや、市 mれ
"Hm n命

同 蔀口 ぼ 表1-ミ ?

(a)   繭

(C)  。い・ Ч・ I

Which ofthe following is not a limit state of serviceability ?

(b) Fire

(O Fatigue

(24) trcl i fe*cvr ff qfq 6{e s{q 3r{d lTR qi w qR * ftq 3Tiftr6 $m gqm qr
■H飾

(→  1,1

(C) 1,12

For checklng deflectiOn or beams,

live 100ds wOuld be

(a)  1,1

(C)  1, 12

(25) ffi1fu" iidHsr fs-6rt i*c qR*6r<ur +ri Ttraiqrfud {q+q e-ffi{
clH*fosrgrqmtr t
(a) ftml
(c) rRecasrf,r
Which ofthc following stiffcner is used to prevent local crushing ofthe wcb due
to concentrated loads ?

(a) Diagonal

(c) Load carrying

(a) Deflection

(c) Vibration

0) 1,08
(d)  12,1.5

the pmlJ saFety Factors for de3d badS md

O)1,08
(0 1.2,15

(b) cG
(d) qRq

(b) TOrsiOnal

(d)Bearing
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(26) Is 800 : 2oo? * sJsR tt fi rr{{r{, frr{i dfl ilfl{ rf, dr-dl t, 6r qfo66ilc

n-{il q{fiirzmt{qIftc ?

(b)41Xl
(d)  250

As per IS 800 : 2007, what should be the maximum slcndemess ratio for the

t€nsion members which are always und€r tension force ?

317

(a)  180

(c)   300

(2D 20 ft4. qq + iqlh ct€ st 6'-di {Icd I tqr qt rr-sh q-ft <rca, afr
qrd i{R i orrdrt ? (+€qlfu4.6)

(a)  180

(c)  300

(→  90 54 kN

(c)  45 27 kN

(b) 400
(d)  250

(b) 20 kN
(d)  4 kN

What is the shcanng stength of a beanng bo■ of 20 mm diamctcr and 4 6

grade?Thc only sheanng plane is un drcaded poFtiOn Ofthe bol,

(a)  90 54 kN (b) 20 kN
(c) 45.27 kN (d) 4kN

(28) :Ffu{ ird f{qft vi vrt Iw rrn + fa< f{q i n 61" d {({{I 1M {16 t ?

(c) Truss (d) Plalc girder

(29) is 8oo : 2oo? * {Ffi 6q stqR * *A }qflr1 1qR!r) qlr 6I sftfiIc qI? ftEl

i n ffFFe sks qt thr aftq 1r"* = *fm cr srlMm rnuf r

According to IS 800 : 2OO?, the maximum bearing prcssure should not excccd

for column base (f", = chalsctcristic strength ofconcrete)

(30) tsrd tT(q + kqr$ t grqc Evs 4 ffrq ,o an aa fto vrcr I

In d€sign of steel beam, the value of 0b factor, for plastic section is taken as

(a) qC'I

(c) {
For larger spans qnd hesvy
economical ?

(8) Beam

(a)  0401k

(c)   0601k

(a)040亀k
(c)   06011

(→  10
(c)   20

(a)  10

(c)   20

(b)   輛

(d)  金
IR表  . 1

諄 Vity 10nds,whlch of the Follo哺 ng will be

(b)   Arch

(b)   0501L

(o 0701k

(b)   0501k

(o 0701k

0 1
(d) 50

(b)  1

(d)  50 (lx3111

PT.0.
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2. (i) {rqrrs* fsra * mn dtr i t r
What arc thc types ofStuctural Steel ?

(iD +€{iq*+€iiu*Ear{onftfuq 
r

List advantagca of wcldcd connections over boltcd connections.

(iii) +a 6r ftr r{rfq I

Draw skctch ofBatt€n

(iv) tmqRh6Ifu* rnqq r

Draw neat sketch of angle purlin.

fvl eryfa guli6 i wI drfi{ i z

Wltat is meant by shape lactor ?
(2x5)

'①
綸 薇 ●鋪 ヽ輌 鋪 ヽ飲 櫛 菰 罰_融 :

Wdte thc expression for reducton factOrs Forjoints with black b。
lts and with

o誡 ヽ
longjoints

(b)調 缶 颯

largc grlp length

(c)ね 価 金

thick p●●king plates

lll1 51SA llXlmx lllllttx 10mR 100f綸
甲 前 油 。..で槌 司 uさ

1012鋪ね 金 金 蒻 鋪 爾 ti5薇 t爾鍮 m薇 薇
口Ч嘲16鋪でヽ46tl薇輛た Fe410t l

An ISA 100 mm x llxl mm x lo mm carries a FactOred tensile fOrce oF100 kN It

is to bc jointed with a 12 mm thick gussct plate Design a b。
ltcd jOint with 16

mm,4 6 grade bOlts crade OrStcelis Fe 410                 (5+5)
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List different types ofweldedjoints with neat sketches.

18 mm di8
bolt hole

く,ぃoset Plate

3,18 mm bolts

oF8radc 4 6

ISA 100× 75× 10 mm

10 mm

4. (0 a€t re fqfl qi rq ffi M 6r q*-d A-crd +€ ERr slqr qrdr i rre+gcr
430 R-d 1g tl rrrq rfi +s Err rE t | ffi *,R!il ET<t ei< + y!fld EErt
l7s ftfi t{dqr (q-dt r *+ff grqrff vtq6fcS r et its*s cni r

Two plates of l6 mm and 14 mm thickness are to bejoined by a Single_V groove
weld. The joint is subjected to a facrored tensile forie of 4j0 kN. bue to some
reasons the ellective length ofthe weld that could bc provided was 175 mm only.
Check the safety ofthejoint. Assume the plates ro be;hop welded.

(iD frftrd r-.6R+ aFia *g *lrk*fufuq r

35 mm

317

(3+7)

(3+7)

PTO

5 o)鋪 -1,無R取 o・"― 奇輔弔¬繭 ¬祠 両 楡 |てお 葡た Fc 410
さ|

Dctel11linc the block shear strcngth Of mc tension mcmbcr shown in rlg‐  l Thc
gradc oFstcolis Fe 410

ISA 80× 50× 8mm

45 mm

fu*-rlrE.-r
(ii) fui-21fEsrqrrq6z + ffiq cril+ Ed d*E-d {rd dfeq r\iel61f{dEs[ +gr

,rqr t rSaorlene+rot r

Determine the effective net area for the section show.n in fig - 2. The angles are
connected as shown in the figure. Grade ofsteel is Fe 4lO.

丁

ゴ

割

上

丁
副
計
上

x l0 mm100× 75

75 mm

fu*-zlrig.-:

車
Omm
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6, g6rsA loof{frx looftfr x 6fr+(!=2so;*I.iFrfr'z)d+dtBffrG3q*q
foqr rrqr t r!-+6 ftrt cr cftr+(q *'{ss <z + dqTi 3 frt rqafitnt{nm6fuq
qt qr l.&+ ftft c( s) ctd Ero ftiq t
An ISA 100 mm x 100 mm x 6 mm (f, = 250 N/mm2) is used as a strut in a truss. The

length ofthe strut between the intersections at each end is 3.0 m. Calculate the strenglh

ofthe strut if it is connected by two bolrs at each end.

(i) ftrt 3{r{< cli
Consider the ends to fucd

(iD fdQdscl+

Consider the snds to hintcd

3l?

(10)

7. qi[ €Er rSHB 350 @ 661.2 rurrfr. (* ITOO ffi qn 51 S{frc lrq {{-sq +s
qRlr 6rdr t rq63qf6+err+a sIIcR 6r srfu6-dc 6fcs r3TrqR Mls ]s + *ffc
tc{G c{ rrdr t I difr * fuq 24 tr{ qrq } si n.e fu} c}€ 6rc d fdftq r

A column ISHB 350 @ 661.2 N/m curies an axial comprcasivc fsctored load of 1700

kN. D$ign a suitable boltcd gusE€t bas€. Thc basc rcsts on Mls gradc concretc

pedcstal. Use 24 mm diamctcr bolts of$ade 4.6 for making the connections. (10)

8. !F gq 3Trdfud Rtd qr{€ ISLB 2oO @ 19a.2 {aalfl. 6rz qd l.o * crTr$ EEri 6,r

T:t vrRi* wffa t | {c c{ if{r 40 ffi qzr ql sq ffia rR Ea {o I lelTlr +1 vr<t

!q) r 6f, fu F€ 410 ti !q, qre 6sts fiFqq r

A simply supported stccljoist ISLB 200 @ 194.2 N/m scction of 4,0 m effective span

is latcrally supponed throughout. [t carries I total unifomly disrributed load of40 kN
(inclusive of self weight). Using stecl of $ade Fe 410, check the section for

(i) 6-dc

shear

(iD ris? (trd
bcnding srength

(iii) ftAq

deflection (10)
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e. (D +ds +e ?r& i { qI} srd fsft-e R1s-{ (t{-+rt) * fsr ({Eq 
r

Draw ncat sketches of various stiffencrs provided in welded platc girder.

(ii) 6d +S + {iEr Tral6t fdfuq qi (c$sq 
r

Write down and explain basic components ofRoofTruss. (3+7)
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