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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER-IV « EXAMINATION - WINTER 2013

Subject Code: 340601

Subject Name: Mechanics of Structure - |1

Time: 10:30 am - 01:00 pm

Instructions:

1. Attempt all questions.

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

4. English version is considered to be Authentic.
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Answer the following.
1. Explain the determinate and indeterminate beams with
examples.
2. A fixed beam having 6 m span carries UDL of 60 Kn/m on
its entire span. Draw SF & BM diagrams.
Draw SF & BM diagrams by using area-moment method for a fixed
beam of 6 m span, subjected to two point loads 100 Kn each, at
distance 2 m and 4 m respectively from left end support.

Answer the following.

1. Explain stiffness of beam.

2. Explain distribution of moment & carry over factor.
Draw BM diagram using moment distribution method, for
continuous beam ABC, having AB =4m and BC =6 m. AB & BC is
subjected to central point load of 100 Kn and 80 Kn respectively.
Supports A & C are simply supported. Take EI as constant.

OR

Draw BM diagram for a continuous beam shown in Figure — 1,
using moment distribution method. Take EI as constant.

Write Clapeyron’s three moment equation and explain various terms
of the equation with appropriate example & sketch.
Draw SF & BM diagram for continuous beam ABCD as shown in
Figure — 2, using Clapeyron’s three moment equation.

OR
Answer the following questions.

1. State where maximum and minimum slope & deflection
occure in simply supported and cantilever beam through
figure.

2. A cantilever beam has span of 1.5 m. It is subjected to an
u.d.1 of 90 Kn/m. The elastic constant E is 1.75 x 10° N/mm’
and I = 6.8 x 10° mm®. Find deflection and slope at free end.

A continuous beam ABCD is simply supported on A, B, C & D. AB
=CD =4 m. AB & CD are loaded by u.d.l of 20 Kn/m. BC =3 m
and not subjected to any load. Draw BM diagram. Do not consider
self weight of beam.

A simply supported beam of span 3.5 m is subjected to u.d.l of 10
Kn/m on full span. Find the maximum slope if central maximum
deflection of beam is 10 mm.

Explain limitations of Euler’s formula with suitable example.
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OR

A strut is having one end fixed and other free. It is 3 m long and 30
mm in diameter. Find safe crippling load using Rankine’s formula.
Take factor of safety as 2.5, E = 200 Kn/mmz, e = 330 N/mm? and
Rankine’s constant o = 1/7500.

In a strained material the resultant intensity of stress across a certain
plane is 400 N/mm? (Tensile) inclined at 30° to its normal is acting.
The normal intensity of stress on the plane at right angle to the first
plane is 200 N/mm® (Tensile). Locate principal planes and find
principal stresses, using analytical method.

Define the following terms.

1. Eccentric load and eccentricity.

2. Core or Kernal of the section.
A circular column of 200 mm diameter carries an eccentric load of
800 Kn (compressive) at an eccentricity 25 mm from the center.
Determine maximum and minimum resultant stresses induced in the
section.

OR

Prove that minimum eccentricity of hollow circular section is
ex = e, <= (D’ +d*) / 8D.
In a strained material at certain point two direct stresses 60 N/mm’
and 30 N/mm’ both tensile, are acting on two mutually
perpendicular planes. Find normal, tangential and resultant stresses
on an inclined planes making 30° with the plane of minor stress
using Mohr’s circle method.
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30 Kn/m \‘(UDL) 50 Kn 20 Kn
0000000000000000,

——dm— e 2 m+2 m—ple—2 m_>|

FIGURE - 2 (Q-3 B)

07



