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FOURTH SEMESTER
CIVIL/CTM
SCHEME JULY 2008
MECHANICS OF STRUCTURE

Time : Three Hours Maximum Marks : 100

Note : (i) Attempt total five questions out of eight.
Pl NS H W UTg UeA] Bl gl Hiorl
(11) In case of any doubt or dispute, the english
version question should be treated as final.
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1. a) Define stress.

gftraet @ uR9ISa HI |
b) Write Hook's law.
& @1 [ faRed

c) Explain stress-strain diagram for ductile
material. 6
=1 uerf & o oftear-fagfr R &) wrs=d

d) At a point in a strained material the principal
stresses are SON/mm?2 (tensile) and S0N/mm?
(compressive). Determine normal stress, shear
stress and resultant stress on a plane inclined at
45° to the axis of major principle stress. 8
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Define modulus of resistance. 3
T ARG U Pl GRHIN IR |
What is Poisson's ratio?

TRISH AT T & 7

A rod 1m long and of 2emx2cm cross-section
is subjected to a pull of 1000 kg force. If modulus
of elasticity of the material 1s 2x10° kg/cm?,
determine the elongation of the rod. 6
UE Be 1 H. @d g aUT SO APIRY B
23t x 2 941 2, R 1000 fohur-ae o1 Reama e
(get) oFTrIT ST &1 af ugref a1 el o
2 x 10° R/ &, @ v H T § gRacH
Gy

For a given material, Young's modulus is
1x10%kg/cm2 and modulus of rigidity is
0.4x100kg/cm?. Find the bulk modulus and lateral
contraction of a round bar of 50mm diameter

and 2.5m length, when stretched 2.5 mm. Take
Poisson's ratio is 1/4. 8
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G2 g va ggref @1 d weareyar quis
110° feran /3t vt et Tories 0.4 106 Ry /S
gl 50 Bt =y & qer 2.5 . St v, o 5
2.5 15T, a9 96 el &, H e Siga o ugref
T AR 0TIeh ST PRI | T STUTT 1/4 2

What do you mean by point of contraflexure? 3

AT et famg 3 ey &/ wwe €2
Write differential relationship between bending
moment and shear force. 3

T ST AT ek el H e Haey folad|

Draw shear force and bending moment diagram
for a cantilever beam 1.75m long carrying a u.d.l.
of 1200 kg/m run over length of 1.2 m from the
fixed end. 6

Uh 1.75 |t Sl G eRT & Eg RN @
1.2 1. et e 1200 famm. /. &7 v v fRaRa
R 2 agnmwéﬁ%ﬁmﬁqaaaenﬁmmagf
NG TS|

A beam 6m long 1s simply supported at the ends and
carries a u.d.l of 1500 kg/m (i/c 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. Determine maximum B.M 8
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TP 6 HY. ddl o IS BRI W) e myiid g
g7 39 R 1500 .. /= & e a9+ ffaka
IR (FY & YR 9fgd) 8 991 39 ) HA dF
gt ¥R 1000 .., 2000 fban. 2r 3000 &,
g S fo5 spmen: e wqfer g, #ea fawg qen g
Tqafer fdg o= 21 7 amepl den o o oG

A eIl Afrpad T STreEm! S HifR
4. a) Write Bending equation. 3
T e iR
b) What 1s moment of resistance? 3
Tferrer amepf Far &7
¢) A steel wire of Smm diameter is bent into a
circular shape of 5m radius. Determine the
maximum stress induced 1n the wire. Take
E=2x100kg/cm?. 6
St T & u SuTg & aR o S Brear
TR 3B H HIST STl 21 aR J o= Afepad
Hfreer st HIRTN E=2x10° Raam. /a4t e
d) An I-section with rectangular ends has the
following dimensions.
Top and Bottom flange = 150mm x 20 mm
Web = 300mm x 10mm
Find the maximum shearing stress developed in
the beam for a shearing force of S0kN. 8
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WP STIAR BRI §t 31— & an Beiffiag 3. 6. a) Name the types of beams with free hand 1in§
- ketch.
ST qT e wele = 150 fEt x 20fF = ° : ;
N _338&:ﬁx13$ 5 O & TR P AT I BT ST A sy
- R o ) %: b) Name the types of loads with free hand line
50 f&. =g, & 51 & for) =7 o Ieue arferean g sketch. 3
i Hfcde] STid Hifory | 5 HR b FpRI &P AT el B XA Higd garsd |
Q L : : :
a) How the type of frame is decided? 3 E ©) g;-;in;idrallﬂ axis and perpendicular a’“;
2R &1 TR 9 PrafRa ey o £2 = ' -
' 5 TR 318 qUT & 318 I forRad
b) Anequilateral triangular truss PQR of span 4m iy J ot  ac
is supported at Q and R. It is loaded with vertical 5 9 UAHEII:TE.CUOH 's made up of three rectangles ag
load of 5 kN at its apex P. ; To flz;n e 50%10 mm
Draw the diagram of this truss. 3 Wfb . 80%10 mm
e FAETE T Tar PQR @1 Uie 4 4. & e Q - Bottom flange 100x20 mm
dYT R WR 3T %.l 5 ¢ PR 5 5 =g, @ 'Fu': Find the moment of inertia of the section about
JeafeR YR g1 39 qld Pl o g9y | = the horizontal axis passing through the centre of
¢) Find the magnitude and nature of force in PQ in= g gravity of the section.
Q.No.5 (b). 68 2 T -l AR @ Al d 41 8 -
W% 51D S (b) 9 PQ H & & GReTIT el !@%E < FHUR Tt 50x10 .
ST B E s & 80x10 firet.
d) Find the magnitude and nature of force in QRG = RG] 100x20 it
and PR in Q.No.5 (b). & ° PIe & Teed g | Tore arelt A a1 & iRe:
HQHWS(b)ﬁQRHWPRﬁTWQﬁﬂTﬂTn o mlcmﬁ\%qmmwl |
= 3 ¢
AT Yepfel ST Do | 3
o
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7. a) Explainslenderness ratio. 3

AT ST GHSTEY | _

b) Differentiate long column and short column. 3
e TP T ST § 3R W DR |

c) Write down the assumptions in Euler's column
theory. 6
Yok w7y g & argam forRkad |

d) An I-section joist 40cmx20cmx2cm and 6m
long is used as a strut with both ends fixed. What
is Euler's crippling load for the column? Take

E=2x10° kg/cm?. 8
TS AME-Bic 4094 x 2084 x 2 It &Y 6 =t
ofdt & aer Sdisi & w9 & ST A 78 g1 595
gF RR armag &1 T & oR) opifdres W R
B ? E = 2x 100 fosr /30t &)

8. a) Draw the shear stress distribution for rectangular
and I-section.

ARITPHR LT ATS-PIE o o el Higer fIaRur
gorfsd|

(a2

i.uo:rauuuondﬁ.l mmmjdizy

b) Write the end conditions for column. 3
Ty P o R Rl foarfas)
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A rectangular beam 300mm deep is simply
supported over a span of 4m. What u.d.l/meter
in the beam may carry, if the bending stress 1s
not to exceed 120N/mm?2? Take [=8x106mm?.
6
U JIATPR 97 300 BT T qem 451, gie )
e ATRE &1 afe = wideer 1207, /fef
At 7 gl g fra e gue faaRa
R /Hier & Tt 87 [=8x10° At &)
A simply supported beam 6m long is carrying a
u.d.l of 2 t/m over a length of 3m from the right

end. Draw S.F.D and B.M.D for the beam and also
calculate the maximum B.M on the section. 8

v 6 1T, ot Gvet iR e & g R 3 34
s W 2 ¢4/ 11 &1 v I fAaRd YR 81 &=
& 10 e g1 SN G779 STEY 3T F15Y
AT I IR JHfereraH 8 21rent B o off i
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