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CIVIL ENGINEERING
CF 1202 — MECHANICS OF SoLIDS
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Time : Three bours Maximum : 100 marks
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Answer ALL questions

PART A — (10 % 2 = 20 marks)

Define *stross intensity” and “elasticity”
What do you meun by biaialstate of stres. Stato an exampl forthis,

Define “Tension coefficient”,

Define “support”. Classify it

3 steelplate 4 mm thik s wound over a pipo of 1.2 m diamater to strongthen
the ipe. Find the stross doveloped in the plate if E - 210 K,

poeanuleter 16 m long careying an UDL ove tho entie longth is found to be
have 8 maximum deflction of 29.45 mm, Find the stoge ae s end and
fixed end.

‘What do you mean by shear centre?

yand the maximum shoar stres induced in a solid cirla shaft o diameter
200 mam whon the shaft transmit 187.5 kW at 200 rprm.

What is spring? Namo bwo important types of it and tho stross developed in
them,
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PART B — (516

0 marks)

@ A load of 19 MN is applied on a short concrete column
800 mm x 300 maim. The column s roinforced with four steel bars of
12 mm diameter, one in each corner. Find tho stresses in the
concrete and steel bars. Take E, =210 KN/mm?, E, =14 kNimm®

az
i) The principal stroases at a point are 40 Ninm? (tensile) and
160 Nimm? (compressive). If the normal stress on X-plane is
80 N/mm, dotermine the normal steess on Y plane and the
maximum shear stress. @

or

@ Abar of § mm x 8 mm cross section and 0.5 m length is subjected to
an axial pull of 7 kN. The latoral dimensions undergo a change of
0.0015 mm. The rigidity modulus of the material is 8 kN/mnr.
Determine the Poisson's ratio. Young's modulus, bulk modulus,
change in length and the change in volume, az)

(i) A steel rod of 30 mm diameter and 5 m long is connected to two
grips and the rod is maintained at a tomporature of 95° C.
Determine tho streas and pul exerted when the temperature falls
0 80° Cif the ends do not yield and the ends yiold by 12 mm.  (4)

Determine the forces acting in the membors CD, DE, DF, DG and G of
the truss shown below,
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A eylindrical shell 900 mm long 200 mm internal diameter having
thickness of metal as  mam is filled with luid at atmospheric pressure. If
an additional 2 cm? of fluid is pumped into the cylinder, find (i) the
pressure exerted by the fluid on the cylindor and (i) the hoop stress
induced. Take E =2 x 105 N/mm? and. s ~0.3
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[image: image3.jpg]18 (1) For tho overhanging beam shown bolow, draw the shear for a and
bending moment dingrams. Also locate point of contra flexure
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() Shear force diageam of a beam ABCDE is given below. Draw the beam
Toud dingram and BMD.
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14, () Asteel girdir of uniform section, 14 metres long is simply supported at its
ends. It carries concentratad loads of 90 KN and 60 kN at two points 3 m
and 45 m from the left and right ends respectively. Caleulate () the
deflection of the girdir at the points under the two loads (i) the
maximun deflection in the beam.

Take [= 64 % 10° mm* and E= 210 KN/mm"

or
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A Tshaped section having flange of 200 mm x 50 mm and web of
200 mm x 50 mn s the cross soction of a beam subjected to a shear force
100 kN. Caleulate the shear stress at the noutral axis and the function of
the web and the flange. And also draw the shear stress distribution
diagram,

A hollow cylindrieal shat is to transmit 300 KW power at 100 rpm. If the
shear struss is not to exceed 60 N/ and the internal diamoter is 0.6 of
tho extornal diameter, find the external and internal diameter assuming
that the maximum torque is 1.4 times the mean torque.

or

A close-coilod helical spring is made of a round wire having a turns and
the mean coil radius R is 5 timos th wire diameter, show that the

stiffness of a such a apring.
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If the above spring is to support o load of 1.2 N with 120 mm
compression and the maximum shear stross 260 N/, caleulate mean
radius of the coil, number of turns and weight of the spring.





