50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Seventh Semester B.E. Degree Examination, June/July 2019
Structural Dynamlcs

3 hrs. “w""Max. Marks:100

Note: Answer any FI VE full questions, selecting
at least T WO fuII questions from each part.

PART —A
Differentiate between magnitude and intensity of an earthquake. » (04 Marks)
Differentiate between free vibration and forced vibration. (04 Marks)
Derive an expression for the response of a SDOF system subjected to damped free vibration.
Consider an underdamped system. (12 Marks)

A vibrating system consists of weight 30.0N and a spring stiffness 25N/mm is viscously
damped so, that the ratio of any two successive amplitude is 1:0.9. Determine:

i)  Natural frequency of undamped. v1brat10n

ii) Loganthmlc decrement '

iii) “Damping ratio e R,

iv) Damping coefficient. : ' % po (10 Marks)
Derive an expression for a SDOF system subjected to a rotatmg unbalance. . (10 Marks)

Denve an expression for ‘response of a SDOF system subjected to a constant force using

Duhamel’s Integral (10 Marks)
Derive an expressxon for response of SDOF system subjected to harmomc base excitation
: ; (10 Marks)

Write equation of motion for the foﬂOWing systems shown ’in Fig.Q.4a(i) and Q.4a(ii):
rb A9

P

_ FigQ 4at)
: k r& Nk r‘l X2 k
4 ‘ ™ | '™
Fig.Q.4a(ii)
(10 Marks)
Derive orthogdn;;ll‘ity property of normal modes with usual notations. (10 Marks)
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PART - B N
Determine the na}i’;ral frequencies and modes of the system shown in Fig.Q.5. Also draw the
mode shapes. <« N4 (20 Marks)
' - w) B 5
k k
7 2
2w i nt
k k
e r
Fig.Q.5

Determine the exact response for a 2-storey sear building shown in Fig.Q.6 at time t = 0.15. ™)
Using mode superposition technique. ;

4 (20 Marks)
10005 v —> (e A000kG > X2 :
|fokeu ok
/ 2000
2e00Sins¢N T 2 bt
Roknmd 20knfy,
Fig.Q.6 o Wy
Determine the steady state response.for the 2 storey shear building shown in Fig.Q.7.
S < 0 (20 Marks)

/oockg

> T

5 Pis TJ:/};,OW/N Lok

IooomlotN = Loooky > x,

Sol<rwy
ooknfw locoNs/r
777 7z
Fig.Q.7
Derive the element elastic stiffness matrix for a two noded beam element using shape
functions. g (20 Marks)
* %k 3k k >k
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