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Instructions: l) A1l questions are compulsory.
2) Assune suitable data wherever 1lecessary.
3) Figures to the right indicate fi[l marks.

Marks Bioon CO

Q.1 a) At a point in strained matedal, &e principat stesses are 100N/nrm2 07 ,4 CO 1

tensile aad 40N/mm'? compressjve. Determine the nonnal stess,
tangential slress ar1d resultant stress in magnitude and on plane 600 to
the axis ofthe major principal stress.

OR

a) Al a certain point strained material AB and BC dre two mutually 07 L4 CO 1

perpendiculai planes of an elements, AB being horizontal BC being
Vertical plane, The intensity of resultant stess or the plane BC is
loMPa(Tensile) inclined at 30oto the norflal to that plane and skess
on horizonral plane AB is 6MPa (Tensile) acting to that plane.
Determine:

i) principai siress and their directions.
ii) Mnimum shear stress.

b) Determine the maximum and minimum stress at the base ofa hollow 08 L4 CA2

circular chirnney of heigit 20m with exlemal diameter 4m and

intemal diafleter 2m. The ohimney is subjected to a horizontal wind

pressure ofintensities lKN/m'z. The specific weight ofthe material of
chinuey is 22 KN/m3

OR

b) A masomy dam of rectangular section 20m height and 1 0m wide has 08 Ir CO 2

water up to a height of 16m on its one side Detetmine maximlun and

minimum stess at the base .Tale density of masonry 19.62 KN/ml

ard water 9.81 KN/m3.
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Dmw ILD for S.F and B M. at a point 3 m ftom support A' for the

beam sho*n in lig. Support A and B are simple'

OR

For ihe compounal bea having brnge at B sho*ll in fig , coflskuct tho

ILD for a) th€ reaction at A b) thc reaction at C

A simply supported beam of spall L is subjected to equal loads w/2 ai

each of t/3'd span pohts. Pind &e deflection at mid spa]} by usi[g

Macarilay's method.

OR

A cantilever beam ofspan 4m is subjected to 8 kN at ftee end Find

the slooe and deflection at the ftee end ola cantrlever beam by using

moment area method. Take El= 4OOO kN_m2

Solve any Two

De6ne {he followings terms

i) ?rincipat ?14r1e ii) Principal Stress iii) Angle of obliquitv iv) Mohr's

circle of stesses.
i) Explai[ the concept of combined direct and betrding stresses on

ii) Find the kemel ofa rectangular section width b and depth d

i) Wlat is ILD and explain with example.

ii) Applications of lLD.

i) Wlat is mean by conjugate beam? How it diffe.s from original

beam,

ii) Explain momenl arca method.

LI01 co3

L, co3

08 L: COl

08 Lr CO4

08 L: COI

08 Lz CO2

L2

Lz

co3

co4

Q.2 a)

07

b)

a)

b)

a)

b)

o

Q.3

08

08
d)

p. {-r }/3
PageZ ol ?



Q.4 Solve any Two

a) A sieel shat is subjected to a torque ol2oKN-m and a bending moment

of loKN-m. The diameter of the shaft is t00mm. Calculate the maximum

and minimum principal stesses and also the maximum shear stress in the

shaft as its surface.

b) A solid circular shaft hansmits 2250KW at 400 rpm ard is also subjected

to a bend;nE moment of30KN-m a1a section. Find

i) Equivalent bending moment and Equivalent twisting momenr.

ii) Minimum diameter ofthe shaft if max. shear stress is limired to

63 N/mm']

c) A solid shaft 80mm diameler is tmnsmitting a torqoe of 3KN-m. Ar the

same time it js subjected to BM of2 KN-m and axial thnsr. If maximum

principsl stress is Iimited to 1 00 N/nrm2, determine a.\ial thrust.

Solv€ any Two

a) A column of timber section l Jcm X20cm is 6m long both eds fixed. If
young's modulus lor timber 17.5KN/mm2. By using Euler's theory

Detennine

i) Crippting Load ii) Safe load for the column if facror ol safety 3.

b) Determine the buckiing load for a strut of T section, the flange width

being 100mm, overall depth is 80nm and both llange and web 10mm

thick. The strut is 3m long ad is hinged at both ends. Take E=200GPa.

c) A hollow casl iron column whose ouiside diameter is 200mm and has a

rhickness 20n1m is 4.5m long and is hxed at both ends. CBlculate the safe

load by Rankines formulae using a jbctor of safety of 2.5. Take Rankines

constant =l/1600 and Ultimate crushing Stress is 550 N/mm'?.

Solve aryThree

a) Define l) Equivalent bending lDonent, 2) &uivalent iorque.

b) Explain maximum principal sa6ss and maximum shear stress theory of

fail!.e

c) Define the lerm column, strut, buckling load and safe load.

d) Exptain the limitalions ofEuler's Theory.
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