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SOLUTION-SET-1
Q.1) a) Draw the shear force and bending moment diagram. [6 Marks]
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Q.2) a) w
A
2 0.00025.
L (or change in length) = 000025 x ‘
: : =0.00025 x 4000 = 1,0 mm. Ang,
Using equation {2.3), '
Primod't ra Lateral strain
e . Longitudinal strain
0.3 Lateral strain
0003
- Lateral strain = 0. 0.00025 = 0.005{}75.
We kiow that
. d {
Lateral strain - - yb or L ] or w)
t)
b=bx LateraI strain
=30x0.000075 = 0.00225 mim, Aus,
Similarly, 8= 1 x Laterg] s strain
=20x 0.000075 = = 0.0015 mm, Ang,
OR
b)
g * 150
Solution: Extension of portion | ? i!;_ 4':_)&_1_615_&__
X2

PL,_ 40%10° x 250

AE X o0
4

Extension of podion 2,

PL,  40%10° x 150
Extension of poriion 3, —1_‘~L=-—H—_1_
AE R oaep
4
L 40xi0® (4150 250 150}
Total extension = - rz ?67\ 4{}0 ﬁ%f

40%10° 4 L1
280 = —_— —_—
0.280 R

E = 200990 Nimm?®
Q.3) a) List- 2 Mark, Procedure of Mohr Circle-3 marks Fig-1 Mark
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Q.4) a)
[4 marks]

) Maximum deflection :
_ow’
Y = 3R

3 3
Homent of nertia 1 = % =-5-Q>;7150—=14.0625x106

.. Flexural rigidity BT = 210 x 14,0625 x 10° =2.953 x 10° KN-mm'= 2953 x 10°x 10°*=
853,125 KN, mz

2
03 =0.01016 m = 10.16 mm

’ = 3x2953.125
) Maximum gfress -
h. .
faimum benging moment M = WL = 10x 3= 30 KN
ing bending formula :
6 -
M f M, __30X10 o 160 Nmm
~ T.=2 2f = TXY=Toesx10 <P
by OR
[4 marks]
iz Ay = Moment of area of two parts

Moment of flange area about neutral axis + Moment of the shaded
area of web about neutral axis
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?tastress inthe web
- S(B b(d’ ...(ii)
g, bl[s (Dg-ff)*i(‘-yz)] (
-
la:.io??']'s from above equation.
1
Uiy u). Shows the variation 7 w.r.t y is parabolic.
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Q. 5) a) 0’:% = = [6 marks]
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b) [4 marks]
Slope dy/dx= 1/EI(- -wx3/6 + wL3/6)

Deflection Y= 1/EI(- -wx*/24 + wlL3x/6 - - wL*/8)

Max Deflection = -wl4 /8EI

c¢) for cantilever beam ‘ [4 marks]
1) at x=0, y=Ymax, slope=slope max
2) at x=L, y=0 and slope =0
For simply supported beam
1) at x=0, y=0 , slope=slope max
2) at x=L/2, y= Ymax and slope =0
OR
Q.6) a) = - &8 _x3er? [6 marks]
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Q.7) a)
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