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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Semester -III Regular / Remedial Examination December - 2010
Subject code: 330603

Subject Name: Mechanics of Structure-I
Date: 29 /12 /2010 Time: 10.30 am — 01.00 pm
Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. English version Authentic

Q.1 (a) Draw the typical stress v/s strain curve for the mild steel test specimen and label
on it all the important points. Also draw the failure specimen and the state the
minimum gauge length required during the test.

(b) If the ultimate shear stress for the mild steel plate is 300 MPa, determine the
force required in kN to punch a 12 mm ¢ hole in a plate which is 10 mm thick.
Also Calculate the compressive stress induced in the punch.

Q.2 (a) A steel bar 20 mm ¢ and 3 m long is subjected to an axial pull of 100 kN. If
modulus of elasticity, Es = 200 GPa and Poisson’s ratio is Y4, calculate the
change in all dimensions of the bar. Also calculate the change in volume and
strain energy stored in the bar.

(b) A reinforced concrete column is 350 mm ¢. There are 8, 16 mm ¢ steel bars.
The column carries axial compressive load of 800 kN. Calculate stresses
induced in each material. Take the modulus of Elasticity of Steel and concrete
as Es = 200 GPa and Ec = 11 GPa respectively. Calculate modular ratio, load
shared by each material.

OR

(b) Calculate change in length for the following steel bar as shown in Fig-1. Take
E =200 GPa.

Q.3 (a) Draw the S.F. and B.M. diagram for the beam as shown in Fig-2.

(b) Explain the following (any three)

1. Shear stress and shear strain.

Nominal breaking stress and Actual Breaking stress.

Temperature stresses and its practical applications.

Factor of safety and working stress

Shear force and bending moment diagram

OR

Q.3 (a) Draw the S.F. and B.M. diagram for the beam as shown in the fig-3. Determine
the point of Contraflexure if any.

(b) State the assumptions made in theory of bending.

Q.4 (a) Explain the following terms (any three)

1. Proof Resilience.

2. Strain energy stored in different loading conditions.
3. Moment of resistance.

4. Beam of uniform strength.

5. Parallel Axis theorem.

(b) A 300 mm x 600 mm rectangular steel beam is simply supported over a span of
6 m. The beam is loaded with 40 kN/m of UDL all over span of beam and
central point load of 20 kN. Determine the maximum bending stress and draw
the bending stress diagram.
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Find out the moment of inertia for a given I-section as shown in Fig.-4 about
both its principal Axes (Ixx and lyy).
Draw the shear stress distribution curve for the various sections along its depth
(Minimum Four different sections with details)
Explain the perfect, imperfect and redundant truss with neat sketches.
Analyze the truss as shown in Fig.-5.

OR
Define the truss and write the assumptions made in the analysis of the truss.
A simply supported beam of T section as described below is 6 m long and
subjected to a UDL of 30 kN/m all over span of the beam. Calculate the shear
stress values across the section at support.
The description of the beam as follows:-
Flange:- 80 mm x 10 mm and Web:-10 mm x 100 mm
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400 kN 300 kN 500 kN
= T 3

80 kN

60 kN

NN

90 kN 50 kN 10 kKN/m
Diameter |20 mm ¢, 32 mm ¢ , 25 mm ¢ l I |
Length  0.6m ' 08m ' 0.6m 05m 05m 05m

Fig-1 Q-2 (b) OR Fig.-2 Q-3 (a)

15 kN/m —//— Flanges:
Y YO YY Y XXY XX YYYOOYM :

A 90 mm x 12 mm
V Web:-
| | | 12 mm x 120 mm

I I ]
6 m 2m _

20 kNl

Fig.-3 Q-3 (a) OR Fig.-4 Q-4 (a) OR

30 kKN 30 kN

Each member is 3 m long

50 kN
Fig.-5 Q-5 (b)




