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FOURTHSEMESTER

CryIL/CTM
SCIMMEJULY2OOS'

MECHAMCS OFSTRUCTIIRE

Time: Three Hours Maximum Marks : fiA
Note : (i) Auempt 

19t31Five quesrions out of Eight. 
:

Sd tsnd q t {ft{ qr;r &r +lPqqr

1. a) Define Lateralstrain. 3

b)

c)

qrnd6 W +1 qRqrfud +1frtr
Define modulus of rigi(ity.
trf,dt Uuri6 +i qRrilfud ffitr
Draw stress-strain curve for ductile

-showing different points.
material

5
ilir rqref * fuA,Ernrq ftf$fr +1 qeTfe Eq qfr{d
ffi Tn r{Ftt

d) Calculate the strain energy stored in 40 kN of
axial pull is gradually applied to a steel rod
400sqmm in cross section. The length of
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(2)

the rod is 4m and modulus of elasticity
2x105N/mm2.

4oo ilf Frfr. h q-JRPI 6rc frt {srd fr u-s

+o fr.q. 61 3lqftq ftiEIq (gd) alt' qT+' 3nifr(

Fnqr qrfl tr q m @ + ft. aur rem€rf,I WIi{
2xtO5gFrfr2 tr duBd fu6fr uqf +1 .rw{

frfrtr

2. a) What do you meanby volumetric strain? 3

sTrzt-iFT ffi fr enq fll H{fra t?
b) Wfite the relation between bulk modulus and

Young'smodulus. 3

Gil?rd;I U"rt6 ctqr ?irr Uqi6 it qrilq ftffit
c) Write the formulae fornormal stress, tangential

stress andresultant sffess whenbody is subjected

to direct stress on a oblique section. 6

ft{6 zn-c rR trflqr ufr$f, qr ffu ii cffiq iTdd

qffld qefftq qtd{d 6q1 qftffi qfffid h ftrA

. ({ ftfuar
d) A steel bar2mlong, 2cm wide and 1cm thick is
' subjected to a pull of 2 tonnes in direction of its

length. Find the change in length, breadth and

thickness. Take E-2x1 06kg/cm2 and Poisson's

ratio = 0.3.
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(3)

vfr gstd +1e-s z ft. dfr, z rtft. fr.& aqr r trfr.
fre t. ilr rR 2 ?Fr zhr qqftq friilq qo (Ua) rqri
+t frqn ii nrfl-qr qrnr ti @, ffi aw mC fr
qMq an +1frtt E=2xro6 fur/tfi, aerr tn?r;r;r

Bn-{qH = 0.3 frl

3. a) Whatis pointof contraflextre? 3

qfr qt{d{ friS Hr ti
b) Express shear force and bending moment in

differential form. 3

m-dq {d irerr;Trl-{ .rwf fr1 ii-ffiilfiq uq it qm
ffiilr

c) A cantilever beam 1.5m long is carrying
concentrated loads of 1000 kg each at distances
of 0.5m, 1.0m and 1.5m from the fixed end.
Draw S.F.D. andB.M.D . 6

\1+, li-gqrfl err{ 1.5 fr. .ift t aelr ilr rR iffis Rrt

t *qqr, 0.5 fi, 1.0 fi. dpr tr.5 fi. q{ 1000 FF-fr

(re6 rt) +l €+dq qR tt mdq qd dEr rr{
.ilWf BTfrq wr*r

d) A 6m span sirnply supported beam is cairying a

u.d.l. of 4 t/rn upto 2m from right support and a
u.d.l. of 6 tlmupto 2m from left support. Draw
S.F.D. and B.M.D. Also calculate maximum
bendingrnoment.
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4. a)

b)

c)

(4)

\rin 6 ft. qrc +1 qm inrqrRa q-FI tR EIA m t
2 fr. frt @ r+ + rqA. ;6t g.F uqrq frdfril qR

aqr qfr m t 2 fr. ffi r+ 6 fr/tr. fil \rih

{qH ffi ,rn }1adr q-d iteil;rq{ wrwi slfrs
qrr+il slfqErilq rfi eil$ fr1 S rrunr ffitt

Whatis sectionmodulus? 3

ffi qrqEii Hr t?
Define moment of resistance. 3

qftrtq .il{"f a1 ,B@ +tfrit
A woodenbeam 15 cm wide, 30 cm deep and 3m

long is carrying u.d.l. of 3000 kg/m. determine
the maximum shear stress. 6

qd, z5rg sIFI 15 frfr. ft.fr, 30 ftfr. .rot aqt

3 ft. .ifr tt gq .n 3000 H.JI/fi. znl \'.E TTIIF{

ERtrd qR tl qiqffi 6ft qtil{d an ffitt
A timber bearn of rectangular section is to support

a load of 2 tonnes uniformly distributed over a

span of 3.6 m. If the depth of the section is to be

twice the breadth and stress in the timber is not
to exceed 70 kglcrrt, find the dimensions of
cross section. 8

3Tr{krr?5R ilrc fr \16 6rE Tfi h 3.6 fi. qrd tR

2 Fr ril Tih uqn EHRd qR tt qfr errq fr1.r6{ri

d)
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5. a)

b)

c)

d)

(s)

".flfr1 
qlgri +t fr Ufr t 6q1 zfitw q qiilqd

70 hrr/tfr2 q Brft{ q d fr sgrtq firc fi qrq

an +lfrtt

Differentiate perfect and imperfect frame. 3

Wtt dEr oT$ftt da fr ern{ {dr{at
A riangular truss ABC has a span of 5 metres.
This truss is simply supported onB and C, such
that Z 439 = 60" arrd Z ACB= 30o. It is carrying
a load of 10 tonnes vertically at apex A. Draw
the line diagram of this truss. 3

q+, B5flml-{ fqr esc .hr qrc s fr. tr re d-qr s
derr c rR {Rd 3ilEIlRa 5{I risR t fr-z ABC = 600

derT zACB=30". aiA h lft{ e tn 10 Er zhl c&rftR
qn tt di mr ffi{ +rear
Find the magnitude and nature of force in member
AB in Q.No.s(b) 6
qg;r ih'.5(b) it q?rq?[ AB it q-d zfir qftqpr apdr

ffi rrn +'tfrtr
Find the magnitude and nature of forces in
member BC andAC in Q.No.5b. 8
q.m. 50) it qmq BC deII AC ii rl-iT zhl qRqrur

dEr trffr am +lfrtr
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6. a)

b)

c)

d)

(6)

Define radius of gyration . 3

qftqqu1 trq +1 qnqrfrf, +tfrtt
Define Neuffal axis. 3

qqlfr eftr +1 qRqrivd +1frtt
Explainparallel axis theorem. 6

ffrtFTr.fl srer qtit +1 qq-fr{al

An l-section is made up of three rectangles i.e"

top flange 120x20mm thick, web 180x20mm
thick and bottom flange 200x40mm thick. Find
the rnoment of inertia of the section along
horizontal axis passing through centroid of the
section. 8

tr{ id ffi-c frq cnrqtii fr {fr t, wft Tdtq

rzoxza Frfr. qt&, te t soxzo Fffi. *r& aqr

F!{tr wtq zoox4o Fffi. fr& tt 6rc fu affin fr

Uq{+ qTfr *ke qa rR Wa -ilW am'ffi}t
7. a) Write the slenderness ratio for the following: 3

i) Longcolumn
ii) Shortcolumn
iii) Medium column

fuaffid h ftrt a-fr
i) fidm*q

ii) FIgRTH{

iii) qffi EFTT
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t4

Differentiate column and strut. 3

krrq deII {frstq i[ w<r IqE fr1frtl

Write different end conditions of column with
line sketch and corresponding equivalent length.

wql +1 Eftrq k{r Rqfuii +1 tqr fre aP{r

6sq*ft HTilfl rqri qEf, qtr+tt

A cast iron hollow column having Scm external

diameter and 6 cm internal diameter is used as a

column of 2m long. Using Rankin's formula,
determine crippling load when both ends are

fixed. Take fc = 6000 kglcn1, u= /1AOO. 8

\rfi fffii dt +1 dsdl krtl 2 fi. Ftqr tt gr+t

Erd arnr B frfr. dpfl ilidfr+ aIRI 6 ffi. tt im-
qt wfrrr art gq mik{ sm f,id +ifrt "{qfr
wq h +il m Gil.cl Bl f. = 600086lll/ttfr2 aPdl

^_ t/'- /t600'

8. a) Define resilience and proof resilience.

EEFF II-f,ITFFFI dEII qqM diT6 I[f,[TE5<F{

qfrqrkd 6ft

b)

c)

d)

aJ

;h]
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(8)

b) Draw shear stress distribution for T:section and

bending stress distribution for rectangular
section. 3

&-+re h ftA dT qtil{d fu{tq dpII qllzknfi'R znrc

h ft{A rr{ qfu{f, srkq ffir{At
c) AbeamABC supported atAandB andoverhunged

upto C, is fully loaded with u-d.l. of 2tlm over
entire length. AB = Zn,BC - 1m. Draw S.F.D.

andB.M.D. 6

$5', 2IFr ABC, A deII B rR SIIEIIk B atdr c fld
wt {.fr t (e enqR t sTrt Fffifi t) tnq Tft ffi
tR 2um h fta wH fudRd qR t qrRa tt
AB = 2 fi. BC = 1m 6,dq {d deII ;Trl-{ 3xryf

srfrq ffiEAt
d) A bar of 30mm diameter is subjected to a pull of

60 kN. The measured extension on gauge of
' 200mm is 0.09 mm and change in diameter is

0.0039mm. Calculate the Poisson's ratio and the

values of three moduls. 8

T6 Eg 30 Frfr. qru +1t aqr 5{I IR 60 fr.q. +r

Itiqu qir (ga) tt 200lqdt. iq q{ qut{

0.0e Frfr. t aPII qrrH it qMi 0.003e Rrft. tt
qrffi q-gqd dql fiit U"nEit +1 rrunr Adar
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