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MECHANICS of STRUCTRES
Time Allowed : Three hours
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Minimum Pass Marks @ 35
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Eierri

Note : AN guestions are compulsory. In case of any
doubt or dispute the English version question
“should be treated as final
1. ufewfya sifau— [%2=2
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Definc the following :

()

Strength

(i) Stiffness

2. (a) ¥R F1 300 fAerle x 100 fHoTlox 40 fetiic %} BT

W EHAT: x, y A z fewmsd W 5 ffo =423, 6 fme =g2a
w4 fmo 22 ¥ (udt v €) 9@ & € = iw
F Aea 9 ufEd = fife #ifea

E =2 x 10° =ea/fdte’ td @@wd 39« = 0.25
fafe)

A metallic bar, 300 mm x 100 mm % 40 mm is
subjected to a force of 5 kN, 6 kN and 4 kN (all are
tensile) along x, ¥ and z direction respectively.
Determine the change in volume of the block?
Take E = 2 x 10° N/mm? and Poison's ratio (K ) =
0.25.

Or
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4 zuidt meft ot o @i g ® Fwa sigry 5
1 &Ahet 25 firto? ¥, SRfSI E = 2 x 108 =gza/fnfio?

A T D
e Tl e e e e IR e e N s Ny
20 %’gﬂm > “‘37.‘

¥ # ¥ AR (fordt gfg) wa wifaw)

The figurc below shows a steel rod of 25 mm? cross-
scctional arca. Assume E = 200 GPa (2 = 10° N/

mm?) http://www.csvtuonline.com
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I ST S S A ST
roN ‘C'A" T g 258 2N | |D

le Srpmmmpt— 800 g %
_ _4#1.\“1"&
Determine the total change in length of the rod due

to loading?
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(b) 5o figste =ar@ +t soo firdle vl wg W 100 fao
A ] TE F T W IWH! @ | 0.5 firdio
%! gfg w 0.015 firdte & it vt 8 @ g F
YIq 1 WG I @ Sifeg)

(¥}

A metallic rod of 500 mm length and 50 mm
diameter, when subjected to a tensile force of 100
kN and the ends, experience an increase in its
length by 0.5 mm and reduction in its diameter by
0.015 mm. Determine the Poisson's ratio of the rod
material?

3. feemandl vfaee & foe "R 99 *FEE— 2¥axd=10

(i) Y@ 9%y
(i) vig fesira @
(i) Y[& UHIEy FUIgH

(iv) YI& ‘U&7

Draw Mohr's circle for a 2-dimensional stress subjected
to:

(i) Pure shear

(it) Pure bi-axial tension

(iti) Pure vniaxial compression

(iv)

Pure uniaxial tension.
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Or

e a5 v A fem § 100 =/ fadte? @ A wiiwe
we A fewn ¥ 20 =geA/fiydte’ ddteq wfaser 81 dR
ga 1 foear 3@ wifsg (AR 39 =1 fafy & gra) ?

A small lamina is subjected to tensile stress in horizontal
direction and compressive stress is vertical direction arc

100 N/mm® and 20 N/mm? respectively. Calculate the

radius of Mohr's circle (with Mohr circle diagram)?

(a) TA=ifRa oG % *dd a9 & dHA Ay G
FAgE— (g F) 10%2-20

Draw the shear force and Bending moment diagram

for the following beams : (any two)

| OkN

R A

e *

5m 2.m
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(iii)
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(b)

wdq7 wm ot gwq wY ¥ ey wnfi
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Establish the relation between shear force and stress is 8 N/mm?. Calculate the depth and width of the

bending moment diagram. beam?
5. 6 Mo fawyfdt (span) F1 TF W@ Wﬁaﬁ T W, 1.5 Tohe 6. Frafafiga #is (@ve) =1 T yiEe @ FA— 2%x4=10
gea/te 1 gHfaafta YR g8 faegfa 9t yge €)1 va m

. (i) JFAHR GUE
e sy sl aun sifyshem s wfaaa a s 10

A simply supported beam of span length 6 m and 75 mm (i) TOHI TS
diameter carries a uniformly distributed load of 1.5 kN/ (iii) F1-@vEg
m over the entire length.
' iv) 3T%-E'S
Calculate the maximum value of bending moment and the (iv) 3T
maximum value of bending stress? Draw the shear stress distribution diagram of the following

sections ;
744r

Or (i) Rectangular section

(i) Circular seciion

amﬁﬁﬁﬁﬁamwﬁ%awwmzn
kN/m &1 wnfaafa wR q@t fawgia w v &1 gfe e .
F TewE IR Her % YR 3:2 1 Al arEd gided (iv) . I-section
8 N/mm? & fag mewd o dted &1 #F 9w il
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(iii) T-section

7. fr=ifea ael %1 sfvsey g@ @ sfyswan fagu 3@ =20
A simply supported rectangular beam of span Iength 4 m (F1 TH) 1x8=8

and the ratio of depth of width is 3 : 2. The beam is , ‘ _
Calculate the maximum slope and maximum deflection of

subjected to an uniformly distributed load of 20 kN/m i
‘ _ o ‘ the following beam (any one) :
over entire span. If the maximum permissible bending

' PIO 220413(20)/020513(20)
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(1)
lN
A T 0

(ii)

o SRR

o0

T Uiag MR & A g 9 Eiaa MR aRifa €,

forgen faar L € 4 snag R sl &) omn wifse v

W & foAu 797 sl amt@ Eifed |

10

A fixed beam of span length L and carrying a point load

W at its mid-span. Calculate fixed end moment and draw

bending moment diagram?

9. wqm AW ® vfonfim #ifve @y ¥ 'l =t fafv=
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Feafegl & smym wt wvEl s w1 a3 g fefs =
HHaTEd | o

Define slenderness ratio? State with sketch of various
end condition of column? Give effective length of all the

end condition of column,
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