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Thefigures in the margin indicate FuIl Marks.
Assume suitable data if necessary.

1. a) Differentiate Deterministic and Probability Seismic Hazard, Analysis. Explain the
processes involved in identiffing and characteizing seismi" ,o,o.... provide an
outline of the steps in both Deterministic Seismic Hazard Analysis (OSHa) anJ
probabilistic Seismic HazardAnalysis (PSI{A). 

t 4+4+41
b) In a region where earthquake records span over a century, the distribution of

earthquake occurrences is as follows. Calculate the Gutenberg--Richter parameters for
this area. Additionally , determine the probability of exferiencinj at least one
earthquake with a magnitude exceeding 7 over Uoth ZO and 100 years. Include any
relevant additional information for the calculations. l4l

2. a)

b)

3. a)

Describe the failure mechanism associated u,ith both shallow and deep-focus
earthquakes. Also, explain the methods for calculating the magnitude"of un
earthquake and locating its epicenter.
utilize Deterministic seismic Hazard Analysis (DSHA) to compute the peak
Horizontal Acceleration (PHA in g) for the given site. Apply tire Attenuation
Relationship provided by Cornell et al. (1979) for the calculations. Additionally,
include any relevant data as necessary.

[6+6]

t4l
g![l M in Richter scale).

b)

Explore seismic soil-structure interaction and elucidate the methods used for
analyzing this interaction. Discuss how the base isolation system contributes to
mitigating the impact of earthquake.s on buildings. Compare the effectiveness of base
isolation and seismic dampers in mitigating seismic force. [8+2+2)Calculate'thB theoretical determination ofVtmax for the entire Himalayas, including
the Nepal Himalaya. Assume a recurence period (T) of a approximateli 5b years for
the largest earthquakes with a magnitud. of g 

1+1 anywhere in the Himalaya. Take the
shear modulq. (p) for Himalayan rocks as 3.4x10lldyne/cm2. Consider the long-term
ayerage^o-f the slip rate (s) along the Himalayan detachment plane and the total rupture
plane of the Himalaya. Include any additional relevant data as necessary. ' - L4l
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4. a) Differentiate limit equilibrium and stress deformation analysis methods concerning
the progressive failure phenomqna of the slopes. Describe the measures implemented
to mitigate risks associated with.landslidei and slope failures. Indentify the key
parameters that influence the stability of moraine dams and elaborate on potentiil
failure modes leading to instability or breach 

t 4+4+4j
b) Explain the process of determining various shear moduli damping ratios from dynamic

stress and strain test results. In a cyclic triaxial test on a saturated clay specimen, the
stress-strain loop exhibits the following coordinates (Strain in %o Stress iri tp"i, iOrat190kPa) ad (l.5Yo, +250kPa). Calculate the secant shear modulus and damping ratio.
Addititionally, assume a Poisson's ratio of 0.45 for saturated clay loaded under
undrained condition. Consider the stress area of the hysteresis loop as i.Of.pu, with the
corresponding triangle area being 1.5kPa. Include anyother necesJary data. : 1Z+21

a) Examine the various spread configurations or arrays used in microtremor
measurements and their applications in seismic studies or seismic microzonation.
Describe the types of data collected in a Microtremor survey and analysis. Can this
method be considered a component of seismic ground response analysis for
earthquake scenarios?

b) Determine the depth of the soil layer in seismic refraction testing based on sets ,f*4*41
wave arrival times in seconds and the distance of geophones froir the source. The
wave travel times are 0.05,0.10,0.15,and 0.20 for g.ophoo. distance of 10,20,30 and
50m from the impact source. Include any other releirant data as rr"""rr*y. t4]

a) Identify the sr^ound motion- parameters crucial for describing the significant
characteristics of strong ground motion. Provide a list of a amplitudJparameters. l4+4jb) Elaborate on the construction of response spectra and design ,p""t u. Discuss how
they are implemented in the field of Geotechnical EarthquakJEnjineering. 

L4+41
Discuss the primary applcations of geotechnical centrifuge and explain the scaling
law associated with geotechnical centrifuge experiments. balculate'and interpret thepressure and stresses at the base of a lm deep model container subjected to acentrifugal acceleration of 2009 on a geotechnital centrifuge. Conside"r the scale
modeling aspects, especially for large-siale nonlinear problJns where gruulty i, uprimary driving force. Include any other relevant data if necessary. t4+4)In a down-hole test, seismic waves are generated outside the borehole and recorded bytwo 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 same depths. Compare the shear-wa,Ie velocities
using the following cases: 

V+4JIn the down-hole seismic test, data was collected with the source of impact located at
a horizontal distance (H) of 20 meters from the borehole. The first g"ophon. receiver
was positioned vertically at a distance (z) of 20 meters from the Uor.froi" top, Whii;
the second geophone receiver was placed at a depth (a) otf 40 meters from the
borehole top. The travel time for seismic waves to reach tii. n.rt g"opiron! ,"".ir",
(t1) was recorded as 0.10 seconds, and for the second geophone .i.irr., 1i2;, it was
measured at 0.15 seconds.
In the ffoss-hole seismic test, data was obtained from a source borehole with a depth
(h1) of 30 meters and a receiver borehole where the geophone receiver was positioned
at a depth (h) of 30 meters. The horizontal distanc. 6rj fror the source of impact to
the borehole was 20 meters. The travel time for seismic waves to reach the geophone
receiver (t) in the receiver borehole was measured at 0.15 seconds. Assume other data
ifnecessary.

Provide a lrtt of drnamic soil properties commonly employed in linear, equivalent
linear, and nonlinear analyses. Explain seismic soil iiqueiaction and discuss methods
for assessing in-situ liquefaction susceptibility. 

V+41
Enumerate the effectiveness of lD, 2D-.and 3D seismic ground response analyses.
Distinguish equivalent linear and nonlinear analyse, ,rid.. ditrerent degrees of
shaking (0.05g,0.2g and 0.5g), considering both stiffand"weak soil conditionsl V+41
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