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FOURTH SEMESTER
CIVIL/CTM
SCHEME JULY 2008
MECHANICS OF STRUCTURE
Time : Three Hours Maximum Marks : 100
Note : (1) Attempt total five questions out of eight.
P TS H | UTg YAl DI g DI
(i1) In case of any doubt or dispute, the english
version question should be treated as final.
fopddl f FhR & Hg areraT faarg & Rufy o
RIS ATST & e B SR FAT SR
1. a) Define stress. 3
vifcreret 1 a9 I |
b) Write Hook's law. 3
g 1w o
c) Explain stress-strain diagram for ductile
material. 6
T uqref & forr ufiaer-fagpfy sy a1 g
d) At a point in a strained material the principal

stresses are 8ON/mm? (tensile) and 50N/mm?2
(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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ves faga el 3 fig TR I Wi 807, /e’
() e 507g, / fref” (witfrear) &1 T wfiae
& 3761 W 45° & T W AT Hiadt, e Hfcisel

e aRuH! nftaet STa BRI
2. a) Define modulus of resistance. 3
T YeARehesT o7 T g S|
b) What is Poisson's ratio? 3
TS STUTT a1 8 ?

¢) A rod Im long and of 2cmx2cm cross-section
is subjected to a pull of 1000 kg force. If modulus
of elasticity of the material is 2x10° kg/cmz,
determine the elongation of the rod. 6
e B | M. ddl g qAT SqDT APRY DI
23t x 2/t &, TR 1000 fHa1-9e1 1 Reannd s/e1

(qet) oRTRIT ST &) A ggref ol HeareelT urid
2 x 108 R/ 21, &) © & darg § gRadH
5G] BRI |

d) For a given material, Young's modulus is
1x10%kg/cm?2 and modulus of rigidity is
0.4x10%g/cm2. 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 8¢ ua ugref @1 I geareddr UG
110° /Y’ ereim el Tories 0.4x105 e/
gl 50 Al =t & gen 2.5 . o we, <Y b
2.5 Y. s H oG Sl &, o uifiop gt eren et
T AR T ST DI | TRISH ST 1/4 |

3. a) Whatdo youmean by point of contraflexure? 3

AR aRacd T favg & a7 wwe &2
b) Write differential relationship between bending
moment and shear force. 3

=TT 3TTEDf AT el aet W Sradea e forRad|

¢) Draw shear force and bending moment diagram
for a cantilever beam 1.75m long carrying a u.d.1.
of 1200 kg/m run over length of 1.2 m from the
fixed end.

T 1.75 T, azﬁaquawasaﬂaaﬁﬁﬁ
1.2, e dep 1200 . /=, 1 T = fRaia
IR 81 ST &R & ford) el gt T =17 apreef
TN FHTY |

d) Abeam 6mlong is simply supported at the ends and
carries au.d.1of 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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T 6 M. T eRA Iuh RRI R TR T 8
germ 59 W 1500 f5ar. /. &1 v w\e fadika
R (T ¥ 9R Afed) § 97 39 W Ha: diH
pet R 1000 f5.am., 2000 6.3, e 3000 fb.am.
3 < 5 puer. a Tty g, wea favg aen &R
ety fig W §1 T amepf e s ge A

T qe sifdpay T Sl S HIRT |
4. a) Write Bending equation. 3
T e texor fARad
b) What is moment of resistance? 3
Tferier ameef @ 8

c) A steel wire of Smm diameter is bent into a
circular shape of 5m radius. Determine the
maximum stress induced in the wire. Take
E=2x10%kg/cm?. 6
stft = & T ST & aR @ ST B B
IRTPR 3P § AIST ST 21 TR H Ieae iferas
TfRret ST SRR E=2x10°% fh.am. /3 o

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 SOkN. 8
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U STTATR R Y M- it o1 o & -
S AT Fraeft vl = 150 et x 20
GE) = 300 ot x 10/
50 7.7, el qet & R =T & I arferepam
e Uiaad ST B |

5. a) How the type of frame is decided? 3
e 1 TR 3y i fear oar 2

b) Anequilateral triangular truss PQR 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

T FEPNETE BT GTar PQR &1 Uie 4 11, & den Q
AT R W ST 21 590 o PR 5 b =g, a7
SedleR WR 1 39 S BT R )

c¢) Find the magnitude and nature of force in PQin

Q.No.5 (b). 6
YT S (D) HPQATA B URALT RN Ty
ST DI |

d) Find the magnitude and nature of force in QR
and PR in Q.No.5 (b). 8
9T 1% 5 (b) § QR TAT PR ¥ &7 a1 GRATT
TR T ST HIfvR
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6. a)

b)

c)

d)

(6)

Name the types of beams with free hand line
sketch. 3

¥R 3 TR b AT T &R @ A qengd|
Name the types of loads with free hand line
sketch. 3
R 3 RT3 A T g Y@ Afed qared|
Write parallel axis and perpendicular axis
theorem. 6
TR 31 e g aret e e

A I-section is made up of three rectangles as

under : 8

Top flange 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.

W AE-PIe FIFAFRIR 7 e 3§ &1 8 -
SR T 50x10 o,

9 80x10 foH.

IEERIRE] 100x20 .
m%wéﬁaﬁmmﬁ%ﬁméﬁmﬁa:
PIc T 91g<d S A B
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7. a) Explain slenderness ratio. 3
AT STUTT FHATS |
b) Differentiate long column and short column. 3
<IEf TP ot ST | e TE FIRR)|
c¢) Write down the assumptions in Euler's column
theory. 6
IeR Y Rigr=T &t Aand Rk

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
WP SME-FIC 400 x 2097t x 2 At i 6 ot
oidl 8 der AdfteiT & wu ¥ Sudn B 7 ¥ g
g R a1 #1 w0 & RN Hife R Reaen
82 E = 2x10° fam /e

8. a) Draw the shear stress distribution for rectangular

and I-section. 3
HARIATDHR TAT HTS-BIC & ol el Hfreret fewor
RN

b) Write the end conditions for column. 3
W B o RivT Ruferat ke
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¢) A rectangular beam 300mm deep is simply
supported over a span of 4m. What u.d.V/meter
in the beam may carry, if the bending stress is
not to exceed 120N/mm?2? Take 1=8x10mm4.
6

T TR G 300 et e e 4+ e W
et e &1 A T e 120 =,/ frf
At 7 @ d exd fpaT e W faaRa
R /HieR @1 et 37 [=8x100 feft* i

d) A simply supported beam 6m long is carrying a
u.d.1 of 2 t/m over a length of 3m from the right
end. Draw S.ED and B.M.D for the beam and also
calculate the maximum B.M on the section. 8
wep 6 Y, it T SR eRT %GR RR 3 34,
FaTS W 2 2/, 1 T W IR 7R 81 4T
3p o) ol gt ST el T 3Teyf TR IR
Sl e TR ST e TTED ot UM ft R

Y e
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