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SE. (Civil Engineering)
MECHANICSOF STRUCTURE
(2019 Patteyn) (Semester - 111) (201002)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) SolveQ.10r(Q:27Q.30"Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Assume Suitabie datayif necessary. @
3) Useof NorisProgrammable calculator is allowed. K

Q1) @ A'samply;supported beam of rectangular section 230 tde and 450
mm deep/is subjected to uniformly distributed lo /monentire
span.of4m. Determine maximum bending str ending stress
Distribution diagram. [8]
b) ~Av/symmetric ‘I’ section having flafges 150 mm x 20 mm and
web of 200 mm x 20mm is subjected shear force of 100 kN. Draw
shear stress Distribution diagram s . [9]
Q2) @ A cantilever beam of q@w tsSubjected to two point loads, 100kN at
the free end and 50k centre of the beam. The beam isrectangular,
in section havimgwic mm and depth 600mm. Determine maximurm
bending stre @ Bending stress Distribution diagram. [8]
b) Ab of I &&Ction having flange of 300 mm x 50mm and web of
40 50mm, is subjected to maximum shear force of 200 KN’ Draw
ress Distribution diagram. [9]

eel shaft of 80mm outer diameter. The two-shéfts have same angle of

Q%Q solid aluminium shaft of 80mm diameter istaohereplaced by ahollow

b)

twist per unit torque over thetotal length. |f-tihe shearymodulus of steel is
three times the shear modulus of aluminium./Find.the inner diameter of
the shaft. [9]

The principal tensile stresses at a point are 85\/mm? and 55N/mm?. Find
the normal, tangential and resultant stress‘on a plane at 25° with major
principal plane. Also find the angle of obliquity. [8]
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PT.O.



Q4) @ Find maximum torque that can be-Ssfely applied to a shaft of 75mm
diameter. The permissible angle of/twist is 1° in a length of 4m and
permissible shear stressis 40 Mge. [9]

Take G = 80 Gpa.

b) Direct stresses of 150 N/mm? and 80 N/mm?, both tensile exists on two
perpendicular planes at™a point in a body. Shear stress is also acting
along with these direct stresses. [8]

If the greatestprinCipal stress at the point is 200 N/mm?, determine the
magnitude-ef shear stress on the two planes. Also find the ma@m

shear glress at-the point. %‘
Q5) @ A steg/column of 4m long and of 100mm diameter isfix eend
and free at‘other end. Determine the crippling load by, ormula.
[6]

Take E= 200 GPa. @
b) Determine the safe load, an angle strut 7Qx #5/mm x 10mm can

carry. The length of the strut is 2m and it isfigced at one end and hinged
at the other. Consider factory of safety.asd.o. M imimum radlicsof gyration
12.5mm and 6¢ = 400mpa (crostin

S
5 X
47500 %
Use Rankine'sformul ‘ [6]
c) Determinecore se@r ahollow rectangular column of external size

BxDandi @* % d respectively. [6]
\. OR ‘

Q6)a S
b

mptions apd limitations of Euler’stheory. [6]

ineratio ¢P'Crippling load given by Euler’sandRankine sformula
ircular column of 60mm diameter and 2.5n3.ong. [6]

)
;
Qake yield stress as 310 MPa.
% Rankines constant = 1/7500 and
E = 210 GPa.

c) A rectangular column 300mm x 250mm is Subjected to compressive
load of 160 kN acting at an eccetricity of 45fm in aplane bisecting 250
mm side. [6]

Determine maximum and minimum Sstrésses.
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Q7) @ Determine slope and deflection for @simply supported beam loaded as
shown below. Use Macaulay’s m 1 d. [9]
S
(é’ 10 W)
Hnpr———a r?‘%«%mﬁs

b) Determi nethev@ﬂ @acementat joint‘C’ by using unit load method.
Area of eacl—v@ubemgSOO mm?. [9]

N 21(25@(6(\9(\/ @&%
AVANLIY o

@ OR Q»
Q8) a ogéterml ne maximum slopeand d . simply supported beam
Vshownin figure below. N\ [9]

Use Macaulay’s method.
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