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Answer aﬁy five ques;tions
All questions carry equal marks

l.a)  Derive the relation between the three elastic modulii(E,G and K).
% b) Explain“the Stra__j-ﬁ._\_ Enérgy and ég‘:lu_gé”"fhc exprgﬁ-.giqn"s'""" ue to gfgdqal""and suddenly ™

applied loading, /- % ™ Vi 0 W T o O Sl [748] *.
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2.a)  Draw the shear force and bending moment diagrams for the simply supported beam as
shown in Figure 1. Also calculate the maximum bending moment.
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b)) Drawthé Shear force _a‘ﬁa'"bending_.-*i"'i“i_pmgﬁ"f"diagram-?xfor"énéantilevep"ﬁeagﬁ"éérrying an,

5. &

Aidlof inténsity ‘W% N/m anid a poiritioad ‘P'N at the free end. /" [8¥7 %

3.a)  Derive pure bending equation from first principles.
b) A 400 mm % 200 mm I —girder has 10 mm thick flanges and 8 mm thick web it is
subjected to a shear force of 100kN at a particular section. Find the maximum shear stress

in the web and flange. [8+7]
\_,.E)el"t.ci}_anina the s__l'ifap;"ql at sripports_;i;r;d‘_ ii_eﬂg.ction atpomts ‘D and beConjugate{;eam ¥

“methodshown in Figure 2.
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Figure: 2
b)  State the Mohr’s theorems and limitations of the ‘Moment Area method’. [10+5]
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3 The cross-section of s;mply supported beam of span 4m is shown in Figure 3. The
allowable bending stress in tension is 20MPa. Determine allowable bending stress in
compression and the intensity of uniformly distributed load that can be placed over the

entne span [15__]‘ —

160mm

1) the dlrectlon and magmtude of each of the prmelpal stress
if) magnitude of the greatest shear stress.

3

o, = 40MPa

@, = WMPa
¥
« Figure: 4 I W DR A
., D) Solve the above problem shown in F,lgm'e 4 by usmg\Mohr s c:rele m thod ,,,,,, £ - £
7. Detenmne the d[ameter ofa bolt whlch is subJected to an aXIal pull of 9 kN together Wlth

a transverse shear force of 4.5kN using;

a) Maximum Principal stress theory, and

b) Maximum Principal strain theory.

Given the eiastle hmlt 1n ten510n = 225 N/mm?, factor of safety 3 and ponsson s
rzmo = O 3 £ A 2 : ™

free end is not to exceed 8mm, what must be the moment of mertla of the Cantilever

section?
b) A simply supported 6m rolled steel joist carries a U.D.L of 10 kN//m length. Determine
s}upe and deﬂectlon ata dlstance of 3m from one end of the beam [8+7]




