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Question Paper Code : 91822

M.E. DEGREE EXAMINATION, JANUARY 2012.
First Semester

Structural Engineering

ST 9202 — STRUCTURAL DYNAMICS
(Regulation 2009)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. Distinguish between “static problem” and “dynamic problem”.

9. What is vibration isolation? What are the types of vibration isolation?
3. What are orthogonality and normality principles?

4. Why does Rayleigh’s method lead to higher values of frequencies?

5. What is modal analysis?

6. Compare Holzer method and Power method of free vibration analysis.
7. What is distributed parameter system?

8.  Write down the equation of motion of a beam for its transverse vibration using

T
its distributed (continuous) properties.
9.  Give an example for mathematical model for blast loading.

10. What are the methods to find dynamic responses of structures due to wind?
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PART B — (& x 16 = 56U marxs;

A block of weight 900 N (moving between vertical guides) is supported by
a spring of stiffness 108 N/m. The block is given an initial displacement of
50 mm with a velocity of 300 mm/sec. (i) Determine the period of

_ vibration, natural frequency, amplitude of miotion, maximum velocity and

maximum acceleration of the block. () Assuming a damping of 20 %,
determine the logarithmic decrement, the damping coefficient of the
system and the displacement of the return swing.

Or

An industrial machine weighing 6 kN is supported on springs with a
static deflection of 6 mm. If the machine has rotating unbalance of
650 N-mm, determine (i) the force transmitted to the floor at 1000 RPM
(ii) dynamic amplitude at this speed assuming g = 0:2. If the machine is

mounted on a concrete block weighing 14 kN and the stiffness is
increased under the block so that static deflection is 6 mm, what will be
the dynamic amplitude?

Obtain the natural frequencies and mode shapes for a two storey shear
frame with combined stiffness of ground and first floor columns as
k = 2000 kN/m and 1000 kKN/m respectively. Mass of each floor is 2000 kg.

Or

Derive an expression for the free vibration of a damped two degree of
freedom system.

A 3 storied shear frame is subjected to an excitation force of
10 sinl0t = kN with an excitation period of 2 seconds at the top floor.
Find the response at top level by mode superposition method. Combined
stiffness of ground floor, first floor and second floor columns are
2000 kN/m each. Weight of each floor is 20 kN.

Or

A 3 storied shear frame having combined stiffness of ground floor, first
floor and second floor columns each 3000 kN/m. Weight.of each floor is
30 kN. Find the natural frequencies and mode shapes using any of the
approximate methods.

Determine the normal modes of longitudinal vibration of a simply
supported beam of length L and uniform section using its distributed

properties.
v
Or

A uniformly distributed forcing function of intensity F,sinwt is applied
to a simply supported beam of span L. Determine the steady state
vibration of the beam.
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Explain the aspects in modeling and dynamics analysis of a structure for
wind loading.

Or
Explain the steps involved in the vibration analysis of a multistoried

building subjected to earthgualke loading.




