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B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
FOURTH SEMESTER
CIVIL ENGINEERING

CE 1252 — STRENGTH OF MATERIALS

(REGULATIONS 2007)

- Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
State the principle of virtual work method.

What do you mean by strain energy density. State the expression for that due
to shear stress. '

What is proped cantilever?
State the advantages of fixed beam over simply supported beam.
What is middle third rule‘7

What do you mean by compound cylinder? State its advantage.
What do you mean by dilatation?

What is residual stress?

What is unsymmetrical bending?

Give the expression for locating the neutral axis of a curved beam.
PART B — (5 x 16 = 80 marks)

(a) Find the deflection and slope using virtual work method at the middle of
a cantilever beam 3m long carrying an uniformly varying load of load
intensities 5 kN/m at fixed end and 0 kN/m at free end. Take EI as
constant for whole beam length. (16)

Or
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Analyse the hinged base portal frame shown below by strain energy
method. Draw the BMD. (16)
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@ A pi'opgd cantilever beam 6m long carries an UDL of 5 kN/m over
3m length at its fixed end. Find the support reactions and draw the
bending moment diagram. (8)

- (i) A fixed beam of span 6m carries point loads 160 kN and 120 kN at

distances 2m and 4m from its left end. Find the fixed end moments
and reactions at the supports. Draw SF and BM diagrams. (8)

Or

A continuous beam ABC covers two consecutive span AB and BC of
lengths 4m and 6m carrying UDL of 6 kN/m and 10 kN/m respectively. If
the ends A, B and C are simply supported find the support moments at
A, B and C. Also draw the SF and BM diagrams. : (16)

(i) A square rod of length 0.5m and cross section 25mm x 25mm is
acting as column whose one end is fixed and the other end is free. A
load of 20 kN is acting at an eccentricity of 5mm from the axis of
rod. Determine the lateral deflection of the top of the column and
maximum stress in the rod. Take E = 100kN/mm?2. (8)

(i) A cast iron column of section 300mm x 200mm is subjected to a
compressive load of 200kN acting at an eccentric point which is
77mm and 40mm array from the column centre along the longer

and shorter edges respectively. Determine the stresses at each
corners of the section. (8)

Or

A compound cylinder is made by shrinking a cylinder of external
diameter 300mm and internal diameter of 250mm over another cylinder
of external diameter 250mm and internal diameter 200mm. The radial
pressure at the junction after shrinking is 8N/mm?2. Find the final
stresses set up across the section, when the compound cylinder is
subjected to an internal fluid pressure of 84.5N/mm2. (16)
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A hollow shaft 30mm internal diameter and 50mm external diameter is
subjected to a twisting moment of 800 Nm and an axial compressive force
of 40 kN. Determine factor of safety according to strain energy theory if
the yield strength of the material is 280 N/mm? and Poisson’s ratio is 0.3.

- (16)
Or

A thin spherical shell has a diameter of 400mm and a thickness of ‘t’ mm.
If is subjected to an internal fluid pressure of 5 N/mm?. The material has
a yield strength of 265 N/mm?2. Determine the thickness of the shell
accounting to the distortion energy theory, taking a factor of safety of 3.

(16)

A beam of rectangular section 80mm wide and 120mm deep is subjected
to a bending moment of 12kNm. The trace of the plane of loading is
inclined at 45° to the YY axis of the section. Locate the neutral axis of the
section and calculate the maximum bending stress induced in the section.
: (16)

Or

A curved beam, rectangular in cross-section is subjected to pure bending
with couple +400 Nm. The beam has width of 20mm and depth of 40mm
and is curved in a plane parallel to the depth. The mean radius of
curvature is 50mm. Find the position of neutral axis, and the ratio of the

maximum to the minimum stress. Also, plot the variation of the bending
stress across the section. : (16)





