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Fourth Semester

Civil / CTM
Fifth Semester

PTDC Civit
Scheme July 2008

MECHAMCSOFSTRUCTIIRE
Time: Three Hours Maximum Marks : 100

Note : I Attempttotalsixquestions. QuestionNo. I (Objectiveffi)is
compulsory. Fromthe remaining questions attempt any frve.

$a Ir: qqq E-f, fiftqr qar tFqi6 I (rcfrE e-fi-n 6T)

eTFrqrd tr etq qeii { t m-6 frE EF} aa fiftqr
D Incase ofany doubt or dispute, the Englishversion question

should be treated as final.

ffi S rn-R & itk ererqr ft-qlq fr Rift it eitrS qrqr fi
qaE of 3iftq qpa qrlrnr

1. Choose the correct answer. 2 each

$S gfl tnT qq{ ffirqt

, Strain in any material is shownby

(a) kI.i/m2 (b) kl.t/nrm2 'r.

(c) N/mm (d) Nurnber

(sT) tu.1k/*2 (e) fu'.q.rfrfr2

(s) 
=&rfrf. 

(E) dceT

ii) Bending stess distribution of I-section is

(a) Parabolic (b) Hyperbolic

(c) Staightline (d) Semicircular
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err{-src it ;ir{ qft-q-d fuil{ur tor 

-- 
tr

(sT) $r+irqrfin (e) srldqsdqrort

(s) lrsa tor (q) etf filFl{
uD Strengthofcolumndependson

(a) Poissonratio

O) Slendemessratio

(c) Modularratio

(d) Allofthese

srq ft $rqs{ q-q ffi qrrft t
(er) qrt5qq er3rtf,

(e) ngdT ergqtfr

(q') q6dr er3md

(q) t sS
iv) Theunitofmomentofinertiais

(a) mm (b) mm2

(c) mm3 (d) mm4

ose urqrf fi {6r{ t
(e{) ftff (q) ftfr2
(e) ft*3 (q) fr{ra

v) Relation betrveen shear force and bending mom6it is

o-Sq ea derT q'l=i 3flqut"{ ri-c-{ t
dF 6rivl

(a) -=M o) d* ='

dlvt -F /,r\ dF=-M
(c) ;; = -t (d) 

dx

2" a) Explainstress-sEaincurveformildsteel'

Trq {*qid b frq sfrq-d{ 1"gtF q-r e,rflr$l
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6b) Define

D Stess

D Stain

O Young'smodulus

qfurTR-d frfu&r

D qfrTd{

Dffi
O {itT qrqi6

c) An axial pull of 50 kN is gradually applied to a steel rod of2 m
long and 1000 mm2 in cross section. Calculate the stain energy

that can be absorbed. Thke E: 200 kN/mm2. 6

Yo 2 m r{fr aen 1000 art ft*. qxw 6refr W q{ 50fr'.q,
6T 3Teftq rd r*: qr+, in'rf{f, tt sffi{ilkd frgft uqt fr qomr

ftffir E:2oo ft.q.&fr2 eftfrtr

3. a) Write the formulae for normal stress, tangential stress and
resultant stress when body is subjected to direct stress on a
oblique section. 6

ftrd-o mrc qr IFGrel ,rfrTd s{ fils { ss* Tr{a qfuffi,

wqf*q qfrq-d 6a{r qRpnft sfrTd * frq {* ftffir
b) Differentiateresilienceandproofresilience. "' 4

airm rcrsF-sr dsfi"grrM airfi H-€fiw-<q q 3iilt Edrgqi

c) A tensile force of 50000 N is acting on a steel bar of 25 mrn
diameter and 250 mm length. If increase in length of bar is
0.30 mm, then determine the modulus ofelasticity of bar. 6

g6 {srd 6l W frB?FT qrs 25 frfr. aen ffi ZSO ffi. t
den EE trr 50000 aK5 fir trilEr {f, 4.rdTil tr qR ug fr arn-{

{ ER 0,30 mm d, * w 6T ,rcqNe.KT Wrm am frfu}r
b) DefmePoisson'sratio.

*ry qi qffid fiftqr
Ft2024t6178

2

P,T.O,



t4l

4. a) A point load of 5 kIrI is at free end of a cantilever of4 m length.

Draw shear force and bending moment diagram. 6

s fu.q oT scr Cig ux 4 *. ?it srgnTq tr€ +'gm ftt w tr
od-q qa aefi nq{ sTW qTts $Tr{Sl

b) Asimplysryportedbeam6mlongiscanyingarndformlydistihfred

load of 5 kN/m over a length of 3 m from the right end. Draw

shear force and bending moment diagram for the beam and also

calculatema,ximumbendingmomentonthesection. 12

s6 6 *. dfi sra qTtrTfu tria b qrt ftTt t s {i' ff w
s fu.q-/*. ffi w qqlq ffif, tffi tl w{ b ftq EFd-{ Tf,

erts dEr m< erryf 3rtis ffir{nl ore qt 3T&6-dq qfi 3rryf

fr.rq=n S ftMr
5. A equilateral tiangular truss ABC of span 6 m is simply supported at

B and C. It is loaded with vertical load of 10 kN at its apexA. Find

the magnitude and nature of forces in all members oftruss. 18

g6 qq-qrg B5qrfiR HH (dd) ABC 6'r qre 6 S. t oedr e si c w
lrEa sTrtnRd tr fs & cftS Aq{ 10 fu.q- o-r vtattrr qR tl Es b
q"S crqqdi if qa or qRqM dEr s?-ft s6 fifrrlr

6. a) Writeparallelaxistheorem. 4

flrfl<N 3Tei q+q ftfuir
b) The dimensions ofhollowrectangular sectionare asunder. 8

External Internal

Width 70mm 40mm

Height 90 mm 50 mm

Calculate moment of inertia aboutthe axis passing throughthe

cente ofgravity ofthe section.

ffi GTr{ktFrR o.re ft qrd ftntgfli tl
qr€I

70mm

90mm

3TidR-6

40mm

50 mm

gs-dq iie t g-q{i qre 3Te{ h qd.ei vse enryf ft qq-q fffrrSr

M
+ET{
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c) Awoodenbeam 150 mmwide, 300mmdeepand3 mlongis
carrying a uniformly distibuted load of3 kN/m length. Determine
themaximumshearstress. 6

Vm. 6rE rr{i' 1 50 ftfr. dS. 300 fr*. q-{fr oEr 3 fr. Eifr t r gs

w 3 fr.q,rtfr. ffi 6r g6 vqr.r fraR-a tm tr srProdq fidq
qftq<r s6 frftrlr

7 . a) Acolumn is 5 m long and has 40 mm diameter. Its one end is

fixed and other free. Determine the crippling load by puler's

formula. Take Eas 200 kt{/mm2. 8

40 frft. qNI o-t \fr wur 5 *. Eiqr tr gsor 1-o fusr 3nq-<

dQr {H-{r Fkr-r tr Xm EA fr m'iftfi qR EriT frftndr
E:2oo fu.a662 eftfrrlr

b) Draw free hand sketch for bending stress and shear stress

distibution for following

! Rectangularsection

D l-section

ffifud e ft\ qr{ qfr{d

5fi 6ffi ft* rqT$r

! er+or+-n ore

D I-6rc
c) Abeamisofsection 120mm x 250mm. Ifbendingstressactingon

beamis l0N/rnm2thenfindthebendingmomentonbeam. 6

g6'rtq fr tnre 120frfr. x IJQ ffi. tr qR qr{ qft-{d."101k/frfr2

d, d uv{ Tt qqr qTqpt an frffir

4

deir o-f,{ qftqa frdiur b ft\

8. Write 6x3:l 8
I Bendingequationwithnotations.
ii) Different end conditions of column with corresponding

equivalent length.
r0 Difference between bulk modulus and modulus of rigidity.
v) RelationbetweenYoung's modulus and shearmodulus. (with

notations)

v) Types ofbeam(name only)
,D Briefnote on point of contaflexure
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ftr@r

, qr{ q+orq €fidi sR(

D rnrr{ fr frfta frv fuRHi s{ft dq-< sqgdr ffi qRf,

O GIrrkFI Usrio dEr Egdr guTifi il H<;{r

iv) ,iq guim ffifi EF-t{ Wfu { grq;q 1r{b-ot qtrd)

v) trff }'non (&-+a qrq)

vD nfr qfudq filg w €ftiH ftequft

€r<>e-
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