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" B. Tech Tth Semester (Cwnl Engg) Exammatlon,
Deeember—-2011

‘ ELEMENTS OF EARTHQUAKE ENGINEERING

Paper—-CE—411—E

Time allowed : 3 hours 7 [ Maximum marks : 50

- Note : Attempt, five quéstiéns inall. All questions'carry equal -

marks. Neat diagrams must be drawn wherever
néée&saty Your answers will be-valued as la whole.
Use of logarithmic tables, unprogrammable
electronic pocket calculator is allowed. Assume
| missing.duta if any, suitably. Use of LS. Codes (latest)

are allowed.

-

L (a) Define Selsmology and Latetal Loads.

(b) Classify and descnbe with sultable sketches
dlfferent types of waves generated by an
earthquake and thelr effects on structure.

L 4+6=10

2. (a) What 1s ‘intenSity of earthquake ? Describe

‘Modified Mercalli Earthquake Intensxty scaleand - |
Magnitude of eanhquake
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(b) lee detaxls of expected damages by earth-

quake in structures w1th 61 Soft,‘Storeys and.
© (i) UnsymmetricPlan. =~ 6+4=10

Single bay two storey portal frames are used fora -
building. Height of columns in each storey is 5 m and

' span of the beams is 8 m. The frames are 5 m c/c along

length of the building. Calculate lateral forces induced

- ateach beam levé% due to earthquake force acting along

direction of beams. Building is in zone IV. Dead load

 on each floor is-5 KN/m? and carry Imposed load of

3 KN/m?. Assume other data. - - e 1

(a) Fora single degree damped free vibration system,
derive the expression for damped frequency and
critical damping. ' :

or

(b) Exblain transient and steady siate vibrations..

(¢) A roof of one storey building has a_finass of

"1500 kg. All columns supporting roof together .
offer lateral stiffness of 20,000 N/m. The viscous
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dampmg coeﬂiclent is 5000 N/m/s Calculate

undamped natural frequency, damped frequency
andpenod. ' ST 4+6-10

' Calculate the ncimml ﬁ‘equéncy and mode shapes ofa ..

three storey building having equal floor masses and
- uniform stiffness of columns in each storey. The

 building consists of one bay only. 10

6. (@)

(b)

7. (a)

(b)
2526

A ﬁxed beam s subjected toa nght W as shown
below
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State and prove orthogonality principle of normal
modes. | 6+4=10

Differentiate between dynamic and stati¢ load.

What is respornise spectrum ? Expldin how is it
created. e PRI 2+3=5
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Bt b imsarerd SO = W b WE
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'Determine the criticﬁldémping coefficient for the

system. .

Shown in figure below. The mass less rod is
hinged atA. - ' . +5=1,0 i

) ;Ek=5000N/m B

2 kg) —»

ol

20 cm
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