@ KUMARAGURU

M.E DEGREE EXAMINATIONS: APRIL/MAY 2024
(Regulation 2018)
Second Semester
STRUCTURAL ENGINEERING
P18SEI2202: Structural Dynamics
COURSE OUTCOMES
CO1: Understand the importance of mathematical modelling and vibration analysis.

CO2: Solve response of the structures to dynamic loads using numerical methods

CO3: Study the dynamics response of single degree freedom system using fundamental theory
equation of motion.

CO4: Study the dynamics response of Multi degree freedom system using fundamental theory
equation of motion

and

and

CO5: Understand the special loads like wind loads, Vibrations due to traffic etc. and the concept of base

isolation.
Time: Three Hours Maximum Marks:
Answer all the Questions:-
PART A (10 x 1 = 10 Marks)
1. If the natural frequency of the system and the frequency of excitation force are equal, it CO1
results in
a) Oscillation b) Resonance
c) Damping d) Vibration
2. Prioritize the following in sequential order based on mathematical modelling Co1

1. Material Modelling

2. Loading Conditions

3. Geometric properties

4. Development of Mathematical Model

a)  2-3-4-1 b) 1-3-2-4
c)  3-4-2-1 d) 4-1-3-2

3. Oscillatory Motion Have COo2
a) Low Frequency b) High Frequency
C) Medium Frequency d) Zero Frequency

4.  Harmonic force exerted by the system is 40 sin 15t, Stiffness = 900 N/m, Assume 5%  CO2
critical damping, Resonant amplitude of steady state vibrationis ___

a) 0.444m b) 0.222m
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C) 0.11m d)

10m

Mass = 10 kg, K =10 N/m, C = 10 Ns/m, The system is

a) Overdamped b)
C) Critically Damped d)
Damping ratio is 0.5%, Logarithmic decrement is

a) 0.03 b)
c) 362 d)
Duhamel integral is used to calculate response due to
a) Wind Load b)
C) Blast Load d)

underdamped

Viscous Damped

0.5
2.5

Snow load

Earthquake load

CO3

COo3

CO4

is the graphical representation of the relative amplitudes of the two CO4

coordinates and their phase angle relationship.

a) Stiffness b)
c) Node d)
Response due to Dynamic Load is

a) Displacement b)
C) Acceleration d)

The two modes are orthogonal when

a)  OImdp= 0 OIkd= O b)
c)  DImdp=0 Ok =1 d)

Mode shape
Flexibility

Velocity

CO5

Displacement, Velocity, Acceleration

PIMP= 1 OTkPF =1
P M= 1 OTkdF = 1

PART B (10 x 2 = 20 Marks)

Explain the necessity of Mathematical Modelling
Compare Damped and Undamped Vibrations
Explain direct integration method in brief

List the situations where numerical methods are applied

Compare free and forced vibration
Define logarithmic decrement

State orthogonality principle

What is mode superposition method?
List the types of machine foundation

What is a wind gust?

COo5
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CO5
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PART C (6 x 5 = 30 Marks)

Compare static and dynamic loads

What is Duhamel integral? Derive the equation with a neat sketch

Outline Wilson method of numerical solution

Compute the magnification factor of forced vibration produced by a machine
operating at a speed of 600 rpm, installed at the middle of the beam. The static
deflection at the middle of the beam due to weight of the machine W= 5000N is
ost = 0.25mm. Neglect the weight of the beam and consider the viscous damping

force of 500N at a velocity of 25mm/sec

Explain the effects of blast loads on structures

Define damping. List and explain the various types of damping

Answer any FOUR Questions
PART D (4 x 10 = 40 Marks)

An oscillatory system with a natural frequency of 4 Hz starts with initial
amplitude of 1.5cm and an initial velocity of 15cm/sec. calculate all vibratory
parameters involved and the time taken to reach the first peak.

A single degree of freedom system is subjected to free vibration with damping.
Derive the solution for the system and discuss with respect to critical damping,

over damping and under damping

(i) Explain numerical solution to response using new mark method.

(it) Explain the various variables involved in state space response using Direct
Integration Technique
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30. Determine the natural frequency and mode shapes for the structure shown in 10 CO4
figure E= 2.5X10* N/mm?, | = 5X10°%m;=1360 kg,m,=660 Kg

M2
2l M1 25m
21 3m
TU7 7777

31. What is Base Isolation? Explain the elements with a neat sketch, working 10 CO5

principle, advantages and limitations of base isolation
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