MoS ESE — Dec 2022 - Solution

Ql. a Theory

QL.b u=0.25 3 marks, K=0.8 x 10°N/mm? 4 marks
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Solution:
Calculation of bending moment for the above condition
M =wL?¥8
=w (8)¥/8
= 8wX10°
Calculation of moment of inertia
I=bd*/12
=(300) (200%) /12
=2X10*mm*
Calculation of Udl
M/I=c/y

Substitute for above (where y = depth /2= 200/2 =100mm)
8wX10°/2X10%*= 120/ 100
w =3X10*N/m or 30 N/mm?
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Q3. a Theory
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Q 4. a Theory
Q.4.B
6,= 65 N/mm?, 6,=60.62 N/mm?, 6,=60.62 N/mm?
Q.4C
Given o, = 60 N/mm’

oy = 20 r\nl.lfrtu:n2
— 2
Ty = —26 N/mm
On substituting in Eq. (5.6), we get

2
12 = m;mi '\/r——-——m;m}{—m’
=40 + 328

oy = 728 Nfmm® and o5 = 7.2 N/mm?
Again substituting the values o, oy and 1, in Eqg. (5.2).
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Since B is general angle, the specific angles representing the principal planes are
designated as ¢ and ¢2.

oo 2 = 5243, 127.5T
using 2¢ = -524%

o, = % : 20, mfﬂ cos (~ 52.43°) - 26 sin (~ 52.43°).
= 72.8 N/mm’
. -524% . .
Hence, we recognise that ¢ = 5 defines the major principal plane and
127.57"

therefore, §; = should define the minor principal plane.
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