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Fourth Semester
  Civil / CTM

Fifth Semester
PTDC Civil

Scheme July 2008

MECHANICS OF STRUCTURE

Time : Three Hours Maximum Marks : 100

Note : i) Attempt total Five questions out of Eight.

Hw$b AmR> ‘| go nm±M àíZ hb H$s{O¶o&
ii) In case of any doubt or dispute, the English version question

should be treated as final.

{H$gr ^r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ^mfm Ho$
àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

P.T.O.

1. a) Write the standard English alphabets for expressing following. 3

i) Bulk modulus

ii) Shear modulus

iii) Young modulus

{ZåZ{b{IV H$mo ì¶³V H$aZo Ho$ {b¶o A§J«oOr Ho$ ‘mZH$ Aja {b{I¶o&

i) Am¶VZ JwUm§H$

ii) H$V©Z JwUm§H$

iii) ¶§J JwUm§H$

b) Write Hook’s Law. 3

hþH$ H$m {Z¶‘ {b{I¶o&

c) Draw stress-strain curve for ductile material. 6

VÝ¶ nXmW© Ho$ {b¶o à{V~b-{dH¥${V dH«$ It{M¶o&
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d) A steel bar 2m long, 20mm wide and 10mm thick is subjected to
a pull of 2kN in direction of its length. Find the change in length,
breadth and thickness. Take  E = 2 × 105N/mm2 and Poisson
ratio 0.3. 8

EH$ BñnmV H$s N>‹S> 2 ‘r. b§~r, 20 {‘‘r. Mm¡‹S>r VWm 10 {‘‘r. ‘moQ>r h¡, Bg na
BgH$s b§~mB© H$s {Xem ‘| 2 {H$.Ý¶y. H$m qIMmd ~b bJm¶m OmVm h¡& N>‹S> H$s
b§~mB©, Mm¡‹S>mB© VWm ‘moQ>mB© ‘| n[adV©Z kmV H$s{O¶o& E = 2 × 105 Ý¶y./{‘‘r2

VWm nm°¶OZ AZwnmV 0.3 b|&
2. a) Write the relation between modulus of rigidity and modulus of

elasticity. 3

Ñ‹T>Vm JwUm§H$ VWm àË¶mñWVm JwUm§H$ ‘| gå~ÝY {b{I¶o&

b) Define stress and strain. 3

à{V~b VWm {dH¥${V H$mo n[a^m{fV H$s{O¶o&

c) Write the formula for normal stress, tangential stress and resultant
stress when body is subjected to direct stress on an oblique
section. 6

EH$ {V¶©H$ H$mQ> na àË¶j à{V~b na A{^bå~ à{V~b, ñne© aoIr¶
à{V~b VWm n[aUm‘r à{V~b Ho$ {b¶o gyÌ {b{I¶o&

d) 30kN force is suddenly applied on 1m long and 25mm diameter
steel bar. If modulus of elasticity is 2×105N/mm2 then calculate
strain energy. 8

1 ‘r. b§~r VWm 25 {‘‘r. ì¶mg dmbr BñnmV H$s N>‹S> na 30 {H$.Ý¶y. ~b EH$m
EH$ bJm¶m OmVm h¡& ¶{X àË¶mñWVm JwUm§H$ H$m ‘mZ 2 × 105 Ý¶y./dJ© {‘‘r.
hmo Vmo {dH¥${V D$Om© H$s JUZm H$s{O¶o&

3. a) Write the  relation between shear force and bending moment. 3

H$V©Z ~b VWm Z‘Z AmKyU© ‘| gå~ÝY {b{I¶o&

b) What do you mean by point of  contraflexure? 3

Z{V n[adV©Z {~ÝXþ go Amn ³¶m g‘PVo h¡?
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c) A cantilever 3m long carries a uniformly distributed load of 2kN/m
over a length of 2m from the fixed end. Draw shear force and
bending moment diagram for cantilever. 6

EH$ 3 ‘r. b§~r àmg YaZ Ho$ Am~Õ {gao go 2 ‘r. b§~mB© na 2 {H$.Ý¶y./‘rQ>a
H$m EH$ g‘mZ {dV[aV ^ma h¡& àmg YaZ Ho$ {b¶o H$V©Z ~b VWm Z‘Z
AmKyU© AmaoI ~ZmB¶o&

d) A simply supported beam of 8m span carries point loads of
3, 2.5 and 2kN at distance of 3, 4.5 and 6m from the left end.
Draw shear force and bending moment diagram for the beam.

8

8 ‘r. nmQ> H$s EH$ gab AmYm[aV YaZ na CgHo$ ~m§¶o {gao go H«$‘e:
3, 4.5 VWm 6 ‘r. Xÿar na H«$‘e: 3, 2.5 VWm 2 {H$.Ý¶y. Ho$ {~ÝXÿ ^ma h¡&
YaZ Ho$ {b¶o H$V©Z ~b VWm Z‘Z AmKyU© AmaoI ~Zm¶o&

4. a) Write bending equation. 3

Z‘Z g‘rH$aU {b{I¶o&

b) What is section modulus? 3

H$mQ> ‘mnm§H$ ³¶m h¡?

c) A Wooden beam 150mm wide, 300mm deep and 3m long   is
carrying a uniformly distributed load of 3kN/m length. Determine
the  maximum shear stress. 6

EH$ 3 ‘r. b§~r, 150 {‘‘r. Mm¡‹S>r VWm 300 {‘‘r. Jhar H$mð> YaZ Ho$
D$na 3 {H$.Ý¶y./‘r. b§~mB© H$m EH$ g‘mZ {dV[aV ̂ ma h¡& A{YH$V‘ H$V©Z
à{V~b kmV H$s{O¶o&

d) A rectangular beam 3.5cm deep has a moment of inertia of
13160 cm4. Calculate the radius in which the beam may be bent,
if the maximum stress is not to exceed 1260kg/cm2. 8

3.5 go‘r. Jhar Am¶VmH$ma YaZ H$m O‹S>Ëd AmKyU© 13160 go‘r4 h¡&¶{X
A{YH$V‘ à{V~b 1260 {H$J«m./go‘r2 go A{YH$ Z hmo Vmo Cg {ÌÁ¶m H$mo
kmV H$s{O¶o {Og na YaZ H$mo ‘mo‹S>m Om gHo$&
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5. A equilateral triangular truss ABC of span 4m is supported at B and
C. It is loaded with vertical load of 5kN at its apex A

i) Decide the type of truss. 3

ii) Draw the line diagram of truss 3

iii) Calculate support reactions 6

iv) Find the magnitude and nature of force in all members of truss. 8

EH$ g‘~mhÿ {Ì^wO Q´>g (H¢$Mr) ABC H$m nmQ> 4 ‘r. h¡ VWm B Ed§ C na
AmYm[aV h¡& Q´>g Ho$ erf© A na CÜdm©Ya ^ma 5 {H$.Ý¶y. h¡&

i) H¢$Mr H$m àH$ma {ZYm©[aV H$s{O¶o&

ii) H¢$Mr (Q´>g) H$m aoIm{MÌ ~ZmB¶o&

iii) AmYma à{V{H«$¶m H$s JUZm H$s{O¶o&

iv) Q´>g Ho$ g^r Ad¶dm| ‘§o ~b H$m n[a‘mU VWm àH¥${V kmV H$s{O¶o&

6. a) Define Neutral axis. 3

CXmgrZ Aj H$mo n[a^m{fV H$s{O¶o&

b) Draw shear stress distribution for rectangular and I- section. 3

Am¶VmH$ma VWm AmB©-H$mQ> Ho$ {b¶o H$V©Z à{V~b {dVaU AmaoI ~ZmB¶o&

c) A T- section has following dimensions

Flange  - 250mm × 25mm

Web - 150mm × 25mm

i) Determine the C.G of the section 6

ii) Findout moment of inertia about an axis passing through
the C.G of the section and parallel to XX axis. 8

EH$ Q>r-H$mQ> H$s {ZåZ{b{IV ‘mno h¡&

âb|O - 250 {‘‘r. × 25 {‘‘r.

do~ - 150 {‘‘r. × 25 {‘‘r.

i) H$mQ> H$m Jwê$Ëd Ho$ÝÐ kmV H$s{O¶o&

ii) XX-Aj Ho$ g‘mZmÝVa VWm Jwê$Ëd Ho$ÝÐ go JwOaZo dmbo Aj Ho$
nm[aV: O‹S>Ëd AmKyU© kmV H$s{O¶o&
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7. a) Define slenderness ratio. 3

VZwVm AZwnmV H$mo n[a^m{fV H$s{O¶o&
b) Differentiate column and strut. 3

ñVå^ VWm g§nrS>m§J ‘| A§Va ~VmB¶o&
c) Write  different end conditions of column with its corresponding

equivalent length. 6

ñVå^ H$s {d{^Þ {gam pñW{V¶m| VWm gå~Õ g‘Vwë¶ b§~mB© {b{I¶o&
d) A timber column 15cm × 10cm in section is 3m long with both ends

hinged. Determine the safe load that column can carry with a factor
of safety as 10. Take E = 1.055 × 102t /cm2 for timber. 8

EH$ 3 ‘r. b§~o H$mð> ñVå^ H$s H$mQ> 15 go‘r. × 10 go‘r. h¡ VWm BgHo$ XmoZm|
{gao H$ãOoXma h¡& gwajm JwUm§H$ 10 boVo hþE ñVå^ Ûmam {b¶m Om gH$Zo dmbm
gwa{jV ^ma kmV H$s{O¶o& H$mð> Ho$ {b¶o E = 1.055 × 102 Q>Z/go‘r2

8. a) Write the units of following. 3
i) Strain
ii) Section modulus
iii) Moment

{ZåZ{b{IV Ho$ {b¶o BH$mB© {b{I¶o&
i) {dH¥${V
ii) H$mQ> ‘mnm§H$
iii) AmKyU©

b) Write different types of loading. 3

{d{^Þ àH$ma Ho$ ^mam| H$mo {b{I¶o&
c) Define 6

i) Proof resilience
ii) Lateral Strain
iii) Poisson’s ratio

n[a^m{fV H$s{O¶o&
i) à‘mU àË¶mñH§$XZ
ii) nmpíd©H$ {dH¥${V
iii) nm¶OZ AZwnmV
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d) A beam ABC supported at A and B and over hanged upto C, is
fully loaded with uniformly distributed load of 2kN/m over entire
length. AB = 2m, BC = 1m. Draw shear force and bending
moment diagram. 8

EH$ YaZ ABC AmYma A VWm B na AmYm[aV h¡ VWm C VH$ AmJo {ZH$br
h¡& YaZ H$s nyar b§~mB© na 2 {H$.Ý¶y./‘r. H$m EH$ g‘mZ {dV[aV ^ma h¡&
AB = 2 ‘r., BC = 1 ‘r. H$V©Z ~b VWm Z‘Z AmKyU© AmaoI ~ZmB¶o&

              Y
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