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Background ðGorkha Earthquake -

ÅOn April 25, 2015, a Mw7.8 earthquake struck the Gorkha district 
in Nepal, which is about 78 km from Patan District of Kathmandu. 

ÅThe earthquake was the most disastrous to hit Nepal since the 
1934 Bihar earthquake.
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Patan Durbar Square 

(after earthquake)
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Community building near Patan Durbar 
Square

Damaged in 1934 

Bihar earthquake
Renovated after 1934 

Bihar earthquake

Damaged in 2015 

Gorkha earthquake

Patan Durbar Square

Community building
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Purpose

ÅThe purpose of this study is to investigate the severity of 
damage the community building had experienced during 
the Gorkha earthquake.

ÅThe microtremor observation was conducted before and 
after the earthquake, and vibrational characteristics were 
compared.

ÅThe building was modeled with finite element model, and 
the stiffness reduction due to the earthquake was identified 
by comparing the vibrational characteristics before & after 
the earthquake.

ÅThe structural damage was evaluated from the reduction of 
the stiffness parameters. 
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Photographic Comparison 
of Community Building 
before & after Earthquake
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Outside
view
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Inside damage
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Summary of inside damage
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Investigation of 
Vibrational Characteristics 
based on 
Microtremor Observations
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Measurement locations
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Fourier amplitude before & after EQ

Longitudinal direction
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Fourier amplitude before & after EQ

Transverse direction
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Natural frequency before 
and after earthquake

Mode 

No.

Dominant 

direction

Before 

earthquake

After 

Earthquake

Change 

ratio

1 Transverse (y) 4.33 4.02 -7.16%

2 Transverse (y) 5.78 5.58 -3.46%

3 Longitudinal (x) 6.87 6.43 -6.40%

4 Transverse (y) 7.13 6.68 -6.31%

5 Transverse (y) 8.40 7.64 -9.05%

6 Longitudinal (x) 9.70 8.55 -11.86%

7 Transverse (y)  10.4 9.20 -11.54%

8 Longitudinal (x) 10.5 9.33 -11.14%
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Identification of Structural 
Parameters & Evaluation 
of Stiffness Reduction

Finite element model
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Finite element model of the 
building before earthquake
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