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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FOURTH SEMESTER
CIVIL ENGINEERING
CE 1252 — STRE& GTH OF MATERIALS
(REGULATIONS 2007
Time : Three hours : ) ‘Maximum : 100 marks

; ™, N
] Answer ALL questions.
“—

PART A — (10 x 2 = 20 marks)

1. Define strain energy.

2.  When a tensile load of 100kN is suddenly applied to a
circular bar of 8m long and 6cm in diameter, then
determine the stress produced in the rod. Take E = 2.1 x

105 N/mm?.




[image: image2.png]3. Give the expression of ym for the fixed end condil
shown below.

Fig. 1
4. What are the advantages of fixed heams?

5. Discuss the limitations of Euler's formula.
6. On what circumstance will the direct and bending wi
produced in a body? N

{

7.  The tensile sfresses at a point across two mut
perpendicular planes‘are 150 N/mm? and 50 N/
Determiné-the tangential stress on a plane inclined
to the axis of the minor stress.

8.  State Haigh's theory of failure,
9. What is moment of resistance?

10. What do you mean by fatique?
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11.

(a)

()

PART B — (5 x 16 = 80 marks)

A vertical compound tie member fixed rigidly at its
upper end consists of steel rod of 3m long and 15 mm
in diameter, placed within an equally long brass
tube 16mm In internal diameter and 20mm external
diameter. The rod and the tube are fixed together at
the end. The compound tie member is then suddenly
loaded in tension by a weight of 15kN falling
through a height of 5mm on to a flange fixed to its
lower end. Cafculate the maximum stresses in steel

and brass. Assugé E, =2x10°N/mm’and and
E, = LOx10°Nfim?.
Or

N

Find the vertical deflection of joint C of the loaded
truss shown in the Fig. 2. &ke the cross sectional
areas of horizontal members as 3500 mm? for
vertical member as 4000 mm? and inclined members
as 4500 mm? E = 200 kN/mm?.

80KN

50KN 30KN
o tm e i o

Fig. 2.




[image: image4.png]12. (a) A fixed beam AB of span 10m is subje
concentrated couple of 500 kNm applied a
C, 7m from the left end. Find the fixing m¢
support reactions of the same and afso s
bens.ing moment and shear force diagrams

Or
() A continuous beam ABC fixed at the end
as shown in the Fig. 3. Find the rea
iupport moments. Draw S.F.D and B.M
eam. .
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13. (a) A shoit column has arectangular section
% 200 mm with a circular hofe of 80 mm ¢
shown in the figure. It carries an_eccen
159 kN at a point as shown in the Fig}.l 4,
the stresses at the corner B and D of the s
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Fig. 4.
Or
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(b)

(a)

A compound cylinder is made by shrinking
cylinder of external diameter 300 mm and interna
diameter 200 mm over another cylinder of externa
diameter 200 mm and internal diameter 100 mm
The radial pressure at the junction after shrinkin
15 N/mm?. Find the final stresses set up across th
section, when the compound cylinder is subjected t
an internal fluid pyessure of 120 N/mm?,

@ A metallic bar 300 x 150 x 50 mm is loaded as

shown in the Fig, 5, Find the change ir
volume, Take E = 2 x 105 N/mm? and #=0.25
Also find the c\frﬂnge that should be made in
6MN Ioad, in‘prder that there should be nc
change in the volume of the bar. (10

' 6 MN

#—— 450 KN
50mm ]
150)
kyL 300mm.—4 mm
5MN
Fig. 5.
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(i

Direct stresses of 120 N/mm? tensile and |
N/mm? compression exist on two perpendicu]
planes at 2 certain point in 2 body. They ¢
also accompanied by a shear stress on |
planes. The greatest principle stress at
point due to these is 200 N/mm?. Determ
the magnitude of the shearing stress o0

two planes and also the maximum shea:

stress at the point. «

Or
Discuss the suitability ‘of - various theor
failure under various conditions and
validate them. .
Determine the diameter of a bolt whi
subjecwd to an axial pull of 20kN tof
with a tyangverse shear force of 12 KN 1

elastic limit in tension is 225 N/mm?, fa

safety = ‘3 and Poisson’s ratio = 0.3 using
[¢)] Guest's theory and

@ Maximum shear strain energy
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(i)

A cast iron beam is of I-section having the tof
flange of size 70 mm x 20 mm, bottom flange o
size 150 mm x 35 mm and web of size 20 mm
220 mm. The beam is simply supported on :
span of 8 m. If the tensile stress is not t
exceed 35 N/mm?. Find the safe uniforml
distributed load which the beam can able t
carry. Alsd determine  the maximur

compressive stress. Q

A beam is simply supported carries a UDL
55 kN/m run over the entire span. The sectic
of the beam is fecpangular having depth as 4(
mm. ;f the mhxiu;um stress in the material

the beam is 150 N/mm? and moment of inert
of the section is 7 x 108 mm¢, then find out t|

span ofithe beam. |

Or

A curved beam of rectangular cross section of wid

30 mm and depth 60 mm is subjected to pu

bending moment of 780 Nm. The beam is curved it

plane parallel to depth. The mean radius

curvature is 50 mm. Determine the

7 ‘Kl



[image: image8.png]G
(i)

Neutral axis location.
Maximum and minimum stress.
Ratio of maximum and minimum stress

plot the variation of the stresses acr
gection.





