
Student Exam No.

GANpAT Utrrygnsrry
B; Tech. Semester: 3.d Civil Engineering

Regular Examination Novenber- December 2014
2CI3O2- MEC}IANICS OF STRUCTURES

Time: 3 Hours /As per Scheme Total Marlis: 70
Instruction: l. All que-stions axe compulsory.

2. Drcw sketche,s/Fir.,# wherever necessary which indicates full marks.3. Assume suitable data \a,herever if necessary.

Section - I
Que.- I Attempt following question:

(A) 
I 9l]tT hollow pier of 1.2m sqr4arg section outside and lm squnre section 05inside is subjected to a direct load of l2Okli along its outer edge point.Determine the final stresses at the babe of the pie.rl nra* neat sketch ofstress distribution diagram.

(B) l-he Principal stlesses at a point in a strained material ar.e 45Mpa, both are 06Like skesses. Find n9*pl, tarrgential and resultant stresses on prane
::ttt:1:l-1,5t "jrh-orincipal 

pries using answer check with analyricalana $aptucal method.

Que. - I Attempt following question: 
OR

tA) Explain "Limit of Eccentricitr.,',
(B) A rectangular body is sudected to direct stresses in two mutuailyperpendicular directions accompanied by simple shea, st ess. Frove thatthe normal stresses and shear uir=r, on an obrique plane inclined at angre0 with the plane of major direct stress are given by 

'
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* *fi }dF * fl :,fgno*td+ r*ins$ , ' -  f t * f I  .  - -  i
fiild Jfl = c={"".;*i6!$- rr*+?d j

Que. * 2 Attempt following question:
(A) Draw shape of shear distribution diagram for beams having following 0scross sections under a shear force ,S,.

(a) Rectangular and circular. s]rape (b,) I-shape {c) channel ,c, shape(o) cfaygl.u' shape (e).H 
ih"pr 

' 
(g uoltow rectangular shape (g)plus (+) shape {h) Hollow circurar^sh"p* rrl T shape ?l lnr-ned Tee(.r-)shape.

tB) An inverteci T-shaped cross-section carries a vertical shear farce i00 KN. *7Drarv the shear stress <listribr.lticn diagram across ilie sectiorr. web is 250min rong & 10 mm thick. Flange is r5dmm rong & lo ** tr.irt.

Que.* 3 Attemgrf following question:
ir i ' r  Provc that relarion. ry =.g: {' I y R

Where, Iv{ = ilencling momenr, I : lv{oment cf Inertia
_ ": 

Bending stress, y = Distance iram.,N.A.
E : Young's moduius , a'r.d R: Raelius of crur,,ature"
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(B) An I-section girder, 200 mm wide 300 deep with a flange and web
thickness of 20 mm is used as a simply supported beam over a span of 6
m. The girder carries a uniformly distributed load of 42 KN and a

concentrated load of 23 KN at mid span. Determine (a) moment of

inertia of the cross-section of the girdet and ft) the maximum stress

set-uo.
I

OR

Que. -3 Attempt Following question:
(A) Compare the moment of resistance of a beam of square cross section of

200 mm x 2A0 mm when it is placed with its,
(a) Sides horizontal anil
iu) oiugonal horizontal

(B) What do you understand by neutfal layer and neutral axis?

(c) What do you mean by 'simple bending' or 'pure bending' ? What are the
assumptions made in the theory of sirnple bending?

Section * II

Que. - 4 TJsing Method of joint, Find out the force in the all member of truss as shown
in Figure 1.

FiAure I

olt

Que" - 4 Using Method of section, Find out the force in the all member of truss as
shon'ir in Figure 1.

Que. - 5 Atiempt Following question:
(A) Derive an Fxpression for Torsional Equation: {.Tl& =qlr =G0lL}
($) Calcuiate the r.vall thickness required for a thin walled cylinder which

m.ust withst'and a pr€ssure difference of 1.5\4Pa befween the inside and
ourside. The mean diameter is 200 mm and the stress must not exceed
60lv{Pa.

Que, * 6 Attempt aely tlv* quesfions.
{Ai A shaft 40 mm diarneter is made fron'l steel anel the maximum allowable

shear stress for thr: material is 50lvfPa.Caiculate the maximum torque tltat
can be safely transmitted.

(B) Derive an E:/.pression for Direct Stress and Pr-ire Bending.

('-l) ilerir'* an expressir:n for c,rippling loa<i for soiumn whcss bcth ends are
hlnged.

--- il,1'ii.f sij FA F' uft-.--
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