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2CI3O2. MECHANICS OF STRUCTURES

Time: 3 Hours 
Total Matks: 70

Instruction: 1. Answer to the two sections must be written in sepatate ansv''er books'

2. Assume suitable data if tequire d'

3. Figmes to the tight iodicate full marks

Section - I

What is pute bending? Explain gMng at least two examples'

Mention the diffetence between Bending mometrt and Moment of tesistance'

A beam of span L metet simply supported at ends caries a central point load W' The

beam section is s)'rnmericai about axis and has an ovetall depth of 290 mm with

horizontal flanges each 150mm x 20mm and a vertical web l0mm thick If the

maximum shear stress is to be 45 N/mm'z. When the maximum bending stess is

150N/mm'?, Calculate the value of load W and the span' Sketch the sheat suess and

bending stress distribution diagtatns, State the values of sttesses for the both diagtams

2 (A) of finding out stresses in a tectangulat element

02 and sheat stress (s). Using the sarne method,

1 (A)

(B)

(c)

(02)

(021

(07)

also,
Explain clearly, analytical method

subjected to nodnal stresses ot and

OR

A short column of diametei D and carties an eccentric load P' Find the maximum

eccentdcity ofthe load that cannot ptoduce tension in the ctoss section'

A Short hollow piet of 1.2 m squate section outer side and 1'0 m square section inside

is subjected to a dir""t lotd oi120 kN alorg its outer edge point' Detetmine the final

stfessesatthebaseofthepier.Dtawneatsketchofstressdistributiondiagram.

A hollow citcular column having and internal diametets of 400 mm and 200 mm

tespectively carries a venical load of 150kN at the outet edge of the column' Calculate

the maximum and minimum intensities of stress in the section'

Dedve the telation to find out the sheat sttess at any section'

(08)

find out principal planes and ptincipal stresses'

(B) The normal stresses in two pelpendiculat directions are 600 MPa and 300 MPa both (04)

comptessive. The shear stress and complementary shear stress ate of intensity 450

MPa. (I) Find tbe normal and tangential sttesses on the two planes which have the

same inclination to the perpendicular planes catrying the normal sffesses meotioned

above. (II) Determine tie pdncipal planes and the values of principal stresses on it'

Fot the above data. Show them with the help of a sketch' Confotm the analytically

tesults by the gtaphical method using Mohy's citcle'

2 (A)

(B)

(02)

(06)

(04)
(c)

3 (A)
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3 (B)

3 (A)

sketch the bending sttess disttibution diagram at the poinr of maximum bendird
moment for the beam loaded and having inveted r-section, Frange and web
thickness are 20 mm. Flange width is 200mm. overall depth of invefted r-section is
220 o,m, A cantilever beam of length 2 m having a point load of 25 KN at center and a
point load of 30 KN at free end. AIso carries U,D,L. of 10 KN,/m between two point
loads' AIso calculate the radius of curvatute of ttre neutral layet at the maxirnum
bending moment.

OR

An unequal angle 150 mm x 75 mm, thickness of metal g mm with the longer leg (06)
veftical is used as a beam and ca*ies a load of 6 KN/m. over a span of 3 m. Find the
maximum sheat stress developed and sketch the disttibution of shear stress actoss the
section, shortet leg is on top & right side.
A citc'lar beam is cantilevet supported and carries a unifotmly distributecl load at the (06)
entite span. Prove that the

1. 33 X Maxil*trr l--  bending rtr-esf i.
Ivlaxirru rn. she.ar strgss

Section - II

A hollow cylindrical cast iton column is 3.5 m long with both ends fixed, Detemrine (04)
minimum diameter of column, if it has to carr], a safe Ioad of 250 KN with a factor of
safety of 5. Take the intemal diametet as 0.7 times the €xternal diametet

Find out Euletrs ctippling load for a hoflow cylinddcal steel column of 3g mm (04)
diameter and 2.5 mm thick. Take the length of column as 2.3 m and hinged at both
ends. Take E = 205 GPa. Also detetmine Rankiners crippling load by
Rankine formula. u= I/7500

A hollow cast iton column of 150 mm cxte rnal diameter and 100 mm intemal d.iameter (04)
is 3.5 m long' If one end of the column is rigidly fixed and the otrrer is ftee. Find the
critical load on the column, Assume modulus of elasticity for the column matedal as
120 GPa.

OR

Find the forces in the members AB,AC and BC of the truss if it is a shape of a triangle (04)
and BC is 7m and angle ABC=300 and angle BCA=600 and at A a load of 40KN is
applied in the dou'nward direction.

(B)

L

D

4 (A)

4 (A)

(B)

(c)
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(B) Determine the forces io all the members of ttuss as shown in the fig below using (08)

method of loints.

5 (A)

5 (A)

s (A)

(B)

Vdte the assumptions made in the detivation of sheat sttess produced in a citcular

shaft subiected to totsion and derive the totsional formul,a with ptoper neat aod clean

diagram.

A solid shaft 60 mm in diameter tfansmit 80 KW at at 180 tev/min. calculate the

maximum shear sttess induced and the angle of twist in degtees fot a length of 8

meterc. Consider G= 80 GPA.

OR

A cylindrical pipe of diameter 2.5 m and thickness 1.5 cm is subjected to an extemal

fluid ptessure of 4.2 N/mmz ,Determine i)Longitudioal sttess developed io the pipe

and the circumfetential stess developed in the pipe

A thin cylindet of intemal diametet 1.25 contains a fluid at ar! intemal ptessute of

2N/mm2.Determine the maximum thickness of the cylindet if,(i) Longitudinal stress

is not to exceed 30N/mr#. (ii) The cfucumferential stress is not to exceed 45 N/mm'.

Derive the relation for the stain enetgy when the load applied is suddenly

A tensile of 60 KN is gtadually applied to a circular bar of 4 cm diametet aad 5 m long.

If the value for E= 2 X 105 N/mm'?determine (i) sttetch in the rod (ii)stress in the tod

(iii)sttain enetgy absorbed by the tod

THEEND

(05)

(06)

(05)

(06)

(B)

(B)

(06)

(06)

600 600
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