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Instructions:

Q-1

Q-2

Q-3

Q-3

1. Attempt any five questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.

(a) (i) Distinguish between Simply supported beam and Fixed beam
(i1) State Assumptions made in derivation of Euler’s formula of buckling load.
(b) A fixed beam of 5.0 m span is subjected to a central point load of 40 kN and
A U.D.L of 20 kN/m all over span. Draw S.F. and B.M. diagram.

(a) Explain Clapeyron theorem of three moments with neat sketch.

(b) A Continuous beam ABC is simply supported at A,B & C. Span AB is 5.0 m long
and carries a central point load of 40 kN Span BC is 6.0 m long and carries a U.D.L.
of 16 kN/m on entire span of BC. Draw S.F. and B.M. diagram for the beam by
using Clapeyron theorem of three moments

OR

(b) A Continuous beam ABC is simply supported at A,.B & C. Span AB is 4.0 m long
and carries a U.D.L. of 30 kN/m on entire span BC is 5.0 m long and carries a
U.D.L. of 40 kN/m on entire span of BC. Draw S.F. and B.M. diagram for the beam
by using Clapeyron theorem of three moments

(a) A simply supported beam of 5.0 m length is subjected to a U.D.L. of 16 kN/m on
all over span of beam and a central point load. If maximum deflection in a beam
does not exceed by 16 mm and Flexural Rigidity (EI) of given beam is
16 x10'* N-mm? , Calculate value of point load and maximum slope value.

(b) Define Stiffness, Carry Over Factor and Distribution Factor. Find out Moment

Required to rotate beams of different end conditions

OR

(a) A hollow rectangular section of 230 mm x330 mm external dimensions and 15 mm
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Q-4

Q-4

Q-5

(b)

(b)

(a)

(b)

(b)

Thickness is used for cantilever beam of 1.8 m length. If it carries a Uniformly
Distributed load of 30 kN/m all over span of beam. Calculate maximum values of
Slope and deflection. Take E=200 GPa
A Continuous beam ABC is simply supported at A,B & C. Span AB is 6.0 m long
and carries a U.D.L. of 36 kN/m on entire span BC is 4.0 m long and carries a
central point load of 40 kN. Draw S.F. and B.M. diagram for the beam by using
Moment Distribution Method
A concrete dam of trapezoidal section of total height of 16 m having water on
Vertical face. Top width and bottom width of dam are 3 m and 8 m respectively
Water level is up to top of the dam. Calculate intensities of max. and min. stress
across the base of dam. Assume Unit weight of concrete and water are 25 kN/m’
and 10 kN/m’ respectively
A point in a strained material is subjected to two mutually perpendicular stresses
180 MPa tensile and 120 MPa Compression accompanied by a shear stress of
50 MPa .Find out Principal stresses and locate principal plane

OR
A hollow circular column section has 300 mm external diameter and 30 mm wall
thickness If it carries an eccentric load of 500 kN at an eccentricity of 75 mm from
centroid on axis. Calculate the maximum and minimum intensities of stresses at
Base. Draw stress diagram also
A point in a strained material is subjected to two mutually perpendicular tensile
stresses  of 150 N/mm” and 100 N/mm?along with shear stress of 40 N/mm?.
Calculate Normal, Tangential and Resultant stresses on a plane inclined at 60°

With axis of minor stress. Use Analytical method.

A strut of 5.0 m length is made of 150 mm x 200 mm size in cross section. It is
Fixed at one end and hinged at other end. Calculate minimum Radius of gyration

and Euler ‘s Crippling load. Take E =1.1x10° N/mm”

Define core of section. Draw core of section for
(1) Rectangular section of 300 mm x 450 mm

(i1)Hollow circular section of 300 mm external diameter and 20 mm thickness



OR
Q-5 (a) Determine Crippling load by Rankine’s formula for a hollow circular column of
40 mm external diameter and 5 mm thickness. The length of column is 3.0 m and
Fixed at both ends. Take E= 200 GPa, G,.=325 N/mm”,0l = 1/7500
(b) A point in a strained material is subjected to two mutually perpendicular stresses
120 N/mm? and 60 N/mm® Both are tensile in nature. Find out Normal, Tangential

and Resultant stresses on a plane inclined at 50° with the plane of 120 N/ mm®

Use Graphical method.
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