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FOURTHSEMESTER

CTVIL/CTM
SCIMMEJULY2OOS

MECHAMCS OFSTRUCTURE

Time : Three Hours Maximum Marks : 100

Note : (i) Attempttotalfive questions out of eight.

grd G{r6 { t dq r.aii d 56 fifrlr
(ii) In case of any doubt or dispute, the english

version question should be treated as final.

ffi fr ron h rik eierqr ftrqrq fr Frft ii
Giffi qqT b qaq o\ Giftq qrqr qrlrnr

1. a) Define stress.

sftq-m d qfurrfr-d frfrrlr
b) Write Hook's law.

go oT Fqq ftfutl
c) Explain stress-strain diagram for

3

ductile
material. 6

ilq qqrQf b ftTi qftq-d-ffir fud o\ qq-flr$r
d) At a point in a strained material the principal

stresses are 80N/mm2 (tensile) and 50N/mm2
(compressive). Determine normal stress, shear
stress and resultant stress on a plane inclined at

45o to the axis of major principle stress. B
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2. a)

b)

c)

Poisson's ratio is 1/4.
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(2)

v6 ft-go qqTef b Gigw gcq sfrqd Bo1l/frfr2
(oq-{) aur so=n/e# 1qjfisu) tr 5cq qfrqd

b eie{ t 45" b ae w qrtro sftqd, o-dT s-frq-f,

oer qRuFfr qftqf, sro fifu$r

Define modulus of resistance. 3

d-{fi ecqrq-fl Ull.F o\ qfulTRa frfu}r
What is Poisson's ratio? 3

ql+q{ 3qqrd eqr t?
A rod 1m long and of 2cmx2cm cross-section

is subjected to a pull of 1000 kg force. If modulus

of elasticity of the material is 2x106 kgl"^2,
determine the elongation of the rod. 6

Tfi Eg 1 fr. Eifr t oQn $ffi-r 3i-gq-{ei old
2 Qfr x 2 qtft t, qq 1000 f+rn-qf, oI fo-qrq qa

(ga) d{ilqr orar tr qR qqTd oT q.qrcer Wm
z x ro6frur/tdP E\, n\ oE fr @ { qRE-d{

sro ftFr$r
For a given material, Young's modulus is
1x106kg/cm2 and modulus of rigidity is
0.4x 1 06kgicm2. Find the bulk modulus and lateral

contraction of a round bar of 50mm diameter

and 2.5m length, when stretched 2.5 mm. Take
8

Contd.....

d)



3. a)

b)

(3)

ftd gq qo FT.f or qq e-c{NUdT gurio
txlO6fur /tdt' opn trddr WTm 0.4x106fur/tdP
tr so frfr. qvr ft oen 2.s fr. dfr w, cil fu
2.5 ftft. aeT{ d qE qTfr t, d qrfgo ngaa oen v-<ref

oT GTrikH Wro am ftft.ir q-{qq 1/4 air

What do youmeanby point of contraflexure? 3
qfr qRrdT fr-S t GTrs qqr Eq-flt t?
Write differential relationship between bending
moment and shear force. 3
qql eryf oer s-dq qa ii er+o-ofiq qjq--eT ftM r

Draw shear force and bending moment diagram
for a cantilever beam l.l Smlong carrying a u.d.l.
of 1200 kg/m run over lengrh of l.2m from the

c)

fixed end.

To 1.75 fr. eifr ergmn crE{ h crrtl-€ R{i +
1.2fr . @ oo t2oo fu)t. /fr. or To' rrrrm ffia
w tr 3i-gqm{ err+ b ftn} -+o qm der m elrryf
GTrts qqelr

d) A beam 6m long is simply supporred at the ends and

carries a u.d.lof 1500 kg/m (ilc its own weight) and

three concentrated loads of 1000kg, 2000kg and

3000kg acting respectively at left quarter point,

centre point and right quarter point. Draw S.F.D and

B.M.D.DeterminemaximumB.M 8
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4. a)

b)

c)

(4)

t.6' 6 fr. aifr erqq ss-h Rr<J w q-{f, 3ileriftd t
den {fl q{ 1500 fu'.qr./fr. or Vf, qrtt;I ft-dRd

rrR ({<zi il qrq 11ftf,) t oefl Br q{ ED-{aT: tr{
ffi q( 1000fu'.il., 2000fu.qr. der 3000fu'.qr.

t q\ fu F-{QT: erti ugufer E, ,q G-5 aur ozi
agufer GiE w tr qq-{ .rTWf oen o-dq ca ert-o
q-{Ht 6qv qDlonq l+t urryf sn frfu}r

Write Bending equation. 3

qq{ {{+m-{ur ftRr$r
What is moment of resistance? 3

qftrtq .rW trqr tZ
A steel wire of 5mm diameter is bent into a
circular shape of 5m radius. Determine the

maximum stress induced in the wire. Take

E=2x106kgtcr*. 6

5Frfr qN.& qo {€qrd h mq o} sfr. B--qT fr
Tflor{ elT?ft if dST qror tr f,R C sfllr 3Tfuf,-ffi

qfuqf, ero ftFa-it E=2x106fu.qr,/efr2 Eir

An I-section with rectangular ends has the

following dimensions.
Top andBottomf lange= 150mm x 20 mm
Web = 300mm x 10mm

Find the maximum shearing stress developed in
the beam for a shearing force of 50kN. 8

d)
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5. a)

b)

(s)

go Brrckrrnq fr{ii fr eid-ore fr qlti ft=rftfuo t ,

sqfr oqr ffi q-dq = 150 frff x 26ffi
aq = 300 ftfi x 1gffi
50 fu.q. odc e-d il ftrS er{q fr s.qq orfUonq
a-dq qftq-d sro frfra-gr

How the type of frame is decided? 3
eii or n+x bfr ftqffua fuqr qdT tz
An equilateral triangular truss peR of span 4m
is supported at Q and R. It is loaded with vertical
load of 5 kN at its apex p.

Draw the diagram of this truss. 3
q{ HqhqT(ETq aral pqB or srd 4 fi. t dsr" e
d?ir R w 3il8rfud tr qq-h aft{ p q{ 5 fu. a. oT
sgqfex qq tr {s GfA o'r fu, qrigtr
Find the magnitude and nature of force in pe in
Q.No.s (b). 6

c)

qar ffiif, 5 Ol ti pQ ii q-d 61 qftqq 6ea

sro ftfrr$r
d) Find the magnitude and nature of force in eR

and PR in Q.No.5 (b). B
qeq trqio 5 1b) { eR derT pR C qd oi qRqtu

d?rr e-?-ft sn frfuir
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6. a) Name the

sketch.

b)

c)

nfi b mlii b qlq 5F. E{d ffiqT q66 q-or{tt

Name the types of loads with free hand line

sketch. 3

tm h rnii b qTq 5En Er< Wr sfto cor{it

Write parallel axis and perpendicular axis

theorem.
gIil<R 3Tq{ dPII eie 3Te{ q'iq ftTfu}t

d) A l-section is made up of three rectangles

'under:

Topflange 50x10 mm

Web 80x10 mm

Bottom flange 100x20 mm

Find the moment of inertia of the section about

the horizontal axis passing through the centre of

gravity of the section.

v{ 3Td-fl-d frr{trHl<dq 3il-qrdi t qfl t -
sqftwiq 5ox1o Frfr.

aq 8ox1o Frfr

Frudwiq 1oox2o ffi.
o.rc b Useq il=q t 5*ti qTfr Sfuq 3TeT b'wfro:

ord oT qwr qrwf sn frfuir

' (6)

types of beams with free hand line
aJ

AS

8
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7. a)

b)

c)

vl

Explain slenderness ratio. 3

dEdT 3i-gqm eqsr$r
Differentiate long column and short column. 3

{d wcq dprT dg{fltrrr ii er=o-q *qe ftffir
Write down the assumptions in Euler's column
theory.

{dq {nrq Rr€r< 6 qvor(frfu}l
d) An I-section joist 4Ocmx2Ocmx2cm and 6m

long is used as a strut with both ends fixed. What
is Euler's crippling load for the column? Take
E -2xlO6 kglcm2. g

sn eil-{-ord 40tfr x 20tfr x 2 tfr fi o fi
d-fr t dQ{T riftsiqil w { Bqq}.r fi,T{ tr g-{rh

++ ft{t qTq< tr r+"r b ftr} 6fufi qr{ fuTrT

dnz E=zxto6fuilltfr2 ETr

8. a) Draw the shear stress distributionforrectangular
and I-section. 3

GirqcTrtDR oer eTr{-o.rd h ft-} o-dq q-frqd ft-awr
(eTfq}r

b) Write the end conditions for column. 3

rntrrr b ftr$ ftrqr fuMfuM1
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c)

(8)

A rectangular beam 300mm deep is simply

supported over a span of 4m' What u.d'l/meter

in the beam may calry, if the bending stress is

not to exceed 120N/mm2? Take l=$11Q6664'
6

gfi 3[qffDR tr{{ 300 frm Tr{fr dQIT 4ft. q-d q{

${d sTrqrkd tr qR qqq qfu{d rz0;x/ffi 6
oTfkfi q' E\ dt srqq frF-fl{T T{' $qFI Crdkd

rrT{/fic{ d {rf,-fi t? t=8x106ftfi4 d'l

A simply supported beam 6m long is carrying a

u.d.l of 2tlmover a length of 3m from the right

end. Draw S.F.D and B.M.D for the beam and also

calculate themaximumB.M onthe section' 8

go 6 fi. afi rrqa qTqrRfl er{r'il Ern ffi t :fr.
ffi q{ 2a I fr .oI q4' rrurq ffid qx tr flsq

b ftili odq e-m qits oQIT TIFI .IW 3Irts qqlgi

deir ore q{ 3Tfutrf,q qqq 3rTWf ft quTqT'rt ftfr}t

_€r€>r <E><e_

d)
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