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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.
P IS H § 9 U T Fw|

i) Incase of any doubt or dispute, the English version question
should be treated as final.

TRl i TR & GeE e e @ Rl § SRS e & uew
H 9" qET TR

1. a) Write the standard notations for following: 3

D Young’s modulus
i) Bulkmodulus
i) Shear modulus
e & o A dehae fafed -
D AN IR
i) IS UNE
fii) U ATEH

b) Define Poisson’s ratio. 3
RieEEMEICIE I I i E e

¢) Explain stress-strain curve for ductile material. 6

T o & fod viae-Taad 96 aaEsa|
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d) Abrassrod 2cm diameter and 1.5m long is subjected to an axial
pull of 4 tonnes. Find the stress, strain and elongation of the bar,
if modulus of elasticity for the bar is 1x10kg/cm?. 8

T diad &1 BT 2 T A\ & qo 1.5tﬁ.6izﬁ%,sﬂq?4“a=f
T TH e TaEE | A A 2 afE BT & WA uamedn
ToiiE 1x10° TR/t &t @ ot o & ufdaw, gl qun oo |

s T S|
2. a) Co-relate linear strain and lateral strain. 3
WE W qu s Bl A dEae Sl
b) Write the relation between modulus of rigidity and modulus of
elasticity. 3

Zodl JUNih d41 TARYAl Ol H §a feliad!
¢) Explain principal plane and principal stress. 6
T qd a1 G Widdd hl |

d) Calculate the strain energy stored if SOkN of axial pull is gradually
applied to a steel bar 500sqmm in cross section. The length of

rod is 5m and modulus of elasticity of steel is 2x10°N/mm?.
8

500 & fl gy @E & SEE B¢ W AR S0 fR F e
Raama 91919 T e @ A 9tk e St 6 oA SR
BT Hl WalE 5 HIER qu TR ol 2x107=ge/at fefi. 2

3. a) Writedifferential form of shear force and bending moment. 3
& T JA THA IO F FaweH w9 et

b) Define point of contra flexure. 3

i qREdH g A aRuivd Sl
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¢) Acantilever 1.5m long carries a load of 2kN at its free end and
another load of 1kN at a distance of 0.5m from the free end.
Draw shear force and bending moment diagram for the cantilever.

6
T 1.5 . 79 U A F g R W 2 g @ R A
1 ToF=1 1 R g TR & 0.5 . 1 0 W &1 U T & Tordl kel
0 IN@ A A A ARG T
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 right end.
Draw shear force and bending moment diagram for the beam.
8
8 Hl. Ul il WA ARG o W T4 B ¥ FAN: 3, 4.5 340 6 4.
0 W FE: 3,2.5 7 2 7Y g 9R 2 4 & Tl & a9

A T AT ANE TR
4. a) Write the relation among moment, bending stress, moment of
inertia, modulus of elasticity and radius of curvature. 3
ACQl, T Widdd, Fed A0, TATAA YUl qd1 IR e
gy ot
b)  Write the formula for section modulus for following: 3

1)  Rectangular section

i)  Circular section
)  IAIAER &

iy JaE FE
¢) Draw free hand sketch for bending stress and shear stress
distribution for following: 6

i)  Rectangular section

i) I-section
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Tl & foid T aioda qen wed Sided S & ol gea

@ = TEa:
1) AFATRR hiC
i)y M-+

d) A timber beam 15mm wide, 300mm deep is simply supported
over a span of 4m. Find the maximum uniformly distributed load
that the beam can carry, if the stress is not to exceed SN/mm?.

8

TF &% ¥ 15Ref. DG 30000, w=d ¥ qun 48, 9 ® '
FERG 2| A iqew 8. frlt.? F afvEw T @ @ o 2w A
AW T AUHAT Th T HaRd WR A 7 Hifa)

5. Atriangular truss PQR has a span of Sm. This truss is simply supported
onQandR, such that ZPQR = 60° and ZPRQ = 30°. Itis carrying
aload of 10kN vertically at apex P.

a) Draw line diagram for truss. 3
b) Decide whether truss is perfect or not. 3
c) Calculate support reactions. 6

d) Determine magnitude and nature of force in member PQ, QR
and PR. 8

T HYAER 20 ($=1) PQR & ue 5 di. ¥l 79 Q @1 R R 30 Y&
T JEnia & & ZPQR = 60° @1 ZPRQ =30° 78 & fid P W
10 7Fg 1 SR R 2

d) T H W

q) @ i ¥ @ 7, Feita #RE

q) MR giafha & oA Al

3) @@ PQ, QR a¥1 PR # Tl % AT q SHid &l T Sial
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6. a) Write the formula for shearing stress at a section in a loaded

beam. 3
T WIRd 2T & HE W Fdd Toqdd & od G oigd]

b)  Write perpendicular axis theorem. 3
GERSGRLRAT tcol

¢) An I-section is made up of three rectangles i.e. top flange
150mmx25mm, web 225mmx25mm and the bottom flange

250mmx50mm.
)  Draw free hand sketch and calculate e.g. of the section.
6
i)  Calculate moment of inertia of the section about horizontal
axis passing through the c.g. of section. 8

U JE-FE dF A § 991 2 Sl g 1500 <250, 39
225t 257 qar FEe T 250fHt. xS0

)  UF & A TR FE H A hE A i
i) e & q TOA drl A 1 & TR FE F AT AUl

&1 MUET ST
7. a) How the column is different from strut? 3
T, giem | e R b= ¥
b) Differentiate long column and short column. 3

AR QA TgE § A TarEd|
c) Whatare different end conditions and corresponding equivalent
length of column? 6

WY &l R R Rafaal g qae augd |9 w6 87

d) Find the Euler’s crippling load for a hollow cylindrical steel column
of 40mm external diameter and 2.5mm thick. Take length of

column as 3m and hinged at its both ends. The
E=205kN/mm?. 8
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A0TH1. 1 AT AT 2,570, W F Uh @Ed R Sad
WY & (oA IoR I FHitdh R 3 S| wna%azrréﬁﬁ%
a1 T R @ F=A El E=205kN/mm? @l

8. a) Write the names of different types of beam. 3
fafy=r wem & gl & AW )
b)  Write the units of following: 3

i)  Momentof inertia
i)  Stress

i)  Strainenergy

et &1 sl @ fated:

D e s
i)y Uidad
i) el wat

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

T A 4 150 B, i, 300 fed. wed a3 @, @ B |
W 3 M. a6 w1 UF GUE AaRa WR 2 S s
Tiddd 3Td Sl

d) A girder 9 mlong is loaded with uniformly distributed load of
1800N/m over a length of 4 m from the left end support. Draw
shear force and bending moment diagram for the girder and
calculate maximum bending moment. 8

Teh TET 9 Hl. e & q i T 3H 4 Wi 9 @R 1800 FHL.
1 UF G daRd 9R €| FdH 99 q91 T IO A 8
T RN T AR I MUAT iR
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