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Note: (a) All questions are compulsory. (b) The candidate is allowed to make Suitq%;e@a{??ﬁc

&3

assumptions wherever required for solving problems (c) Use of calculator is allgwﬁ ol
CO

Q.No _ Question e Marks
Ql Explain with a neat diagram bending of curved beams, give%e Byl 3 8
step derivation for Winkler Bach formula for rectangular sggti b
(a) Determine the maximum tensile and maximum co % sive
stresses across the Sec. AA of the member loaded, as {Li%yn in Figure
below where Load P = 19620N ey
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Q2 What do you ungerita gl‘{by axisymmetric problems? Using | 4 10
cylindrical coordinat &g:sﬁg‘w state of stress on an axisymmetric radial

element with ngat, diagrivf.

(b) Considering <thick-walled cylinder subjected to Internal and
external pfesgurés—£lame’s problem, show the state of stress with
analytj é{ig}_g%réssion and diagram.

(a%‘%éf t theouter radius b for a cylinder subjected to an internal
pr s eé%)ﬁ 500 atm with a factor of safety 2. The yield point for the
""Prgeria “(in tension as well as in compression) is oy, = 490000 kPa.
) %y, %"I%h winner radius is 5 cm. Assume that the ends of the cylinder are
s [ielbsed.

““Explain the concept of shear center in the context of unsymmetrical 3 6
cross-sections under bending. How does the location of the shear
center affect the structural behavior of thin-walled open sections?

(a) For the given unsymmetrical I section find the position of shear
center, by = 75mm, by = 100mm, t; =10mm, h = 360mm

Page 1 of 2



75 mmete- 100 mm o i

o by ol by ™ }‘?\a

't 1

Determine the diameter of a ductile steel bar if the tensile load F is | (3?‘% ‘Q?S
35,000 N and the torsional mement T is 1800 Nm. Use a factor of ¢ A
safety N = 1,5, E = 207 X 10° kPa, and oyp is 207,000 kPa. Use “E‘h%% Y
maximum shear stress theory. X,

‘ . RN #u
e %\x“%

(a) The total strain energy density is decomposed d%‘h arts What | 1,2,3 6
are they, and which one is responsible for a m@ter&h iling" versus :
just "shrinking"?

(b) In a "Plane Strain" state (common in dgrl’sﬁ V&'say . However, it
is pointed out that the stress in that d1r63% g 18:NOT zero. Why?

(c) Explain the physical signifi canc o thee Stress Invariants

(Il 12, 13) %‘c\ Rugt
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