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TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

Examination Control Division
2080 Ashwin

Exam.

Level M.Sc. Full Marks | 60
Programme | MSEqE Pass Marks | 30
Year/Part |[I/1] Time 3 hrs.

Subject: - Theory of Vibration

v Candidates are required to give their answers in their own words as far as practicable.

v Attempt AU questions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

-

4

l.a) A viscously damped structure is set into free vibration with an initial velocity. The
resulting damped oscillations are recorded and shown below. Determine the natural
period of vibration and the damping ratio as fraction of the critical damping from [4]

the record.
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TRIBHUV AN UNIVERSITY Exam. :
INSTITUTE OF ENGINEERING Level M.Se. Full Marks | 60
Examination Control Division | Programme | MSEQE Pass Marks | 30,
2080 Ashwin Year/Part | 1/1 Time 3 hrs.

Subject: - Geotechnical Earthquake Engineering

v' Candidates are required to give their answers in their own words as far as practicable.
V' Attempt any Six questions. x 4

Y All questions carry equal marks.

v’ Assume suitable data if necessary.

! A
1. a) Outline the typical steps involved in seismic hazard mapping. Additionally, provide a 5
list of the techniques and tools utilized for seismic hazard assessment. [2+3]

b) Estimate the theoretical determination of Mmax for the entire Himalayas, including
the Nepal Himalaya, assuming that the recurrence period (T) for the largest
carthquakes with a magnitude of 8(+) anywhere in the Himalaya is approximately 410 £
years. The shear modulus () for the Himalayan rocks can be taken as 3.4 x 10'"
dyne/em®. Consider the long-term average of the slip rate (s) along the Himalayan
detachment plane and the total rupture plane of the Himalaya. Also, consider any
additional relevant data if necessary. ; 0

2. &) Differentiate deterministic and probabilistic seismic hazard Write down the
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b)

HOW ¢an one astermiie various shear moduli and damping fatios Trom uy ne g -
and strain test results, and what is the procedure for constructing shear modulus
reduction curve for different shear moduli?

¢) In a cyelic triaxial test on a saturated clay specimen, the stress-strain loop produces the

following coordinates (Strain in %, Stress in kPa): (0%, +100kPa) a_nd
(1.4%, +236kPa). Determine the scpant shear modulus and damping ratio.
Additionally, consider a Poisson’s ralio of 0.5 for saturated clay loaded under
undrained conditions. Also, take into account that the stress area of the hysteresis loop
is 4.52kPa, and the corresponding triangle arca is 1.65kPa. Assume other data if

necessary. o

In a Geotechnical centrifuge test, a scaled test model is created by reducing its
dimensions by a factor of N, increasing the acceleration due to gravity by 150g, and
maintaining the'same material density as the prototype model. How many times does
the scaled-down model in the Geotechnical centrifuge represent the conditions in a
real-world field model? Consider other data if necessary.

What are the possible configurations for microtremor measurements, and how are
they employed in seismic studies or microzonation? Can this method be regarded as
part of seismic ground response analysis for earthquake scenarios?

In a seismic refraction test, seismic waves were generated and recorded at different
geophone locations. The travel time (in seconds) versus the distance (in meters) from
the source was measured, and it is observed that there are two distinct slopes on the
travel time versus distance graph. These slopes correspond to different layers in the
subsurface. Estimate shear wave velocities. Calculate the depth of the rock layer using
the seismic refraction test data. Graph paper is not required to estimate the slopes and
poin{of changing the slopes. Assume other data if necessary.

Geophone locations (m) Travel Time (Seconds)

0 0

10 0.001
20 0.002
30) + i : 0.003
40 0,004
50 : 0.0045
60 0.005
708 : 0.0055
80 ' 0.006
90 0.0065
100 0.007

Discuss the significance of soil-structure interaction in earthquake resistant design of -

substructure. What are the possible support systems for near and far-field boundaries
in 2-dimensional domain? N

In a down-hole test, seismic waves are generated outsjde the borehole and recorded by
two geophones at varying depths within the same borehole. In a cross-hole test,

seismic waves are produced in one borehole and detected by a single geophone in

~ another borehole, both located at different depths. Compare the shear wave velocities

using following data: N2

_Horizontal distance from source of impact to borehole (H): 30 meters

‘Down-hole seismic test data: e

 Vertical distance from borehole top to the first geophone receiver (z1): 25 ineters

Ry
w b N
L

Venmg:ce .from borehole top to the second geophone receiver (z2): 50 meters
‘Travel time'to the first geophone receiver (t1): 0.10 seconds
Tx;aveltmc 0 the second geophone receiver (t2): 0.13 seconds

[1+1]

[3+2]

(5]

[242]
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