
1

���������	
���� ��
����������������
�
�������������������
������	


����������

����	
�����	�������������������
������� �
������!��

Hazards due to Earthquakes

Surface Faulting

Kobe, 1995

Armenia, 1988

Ground Cracking/Slumping

Uttarkashi, 1991

Jamak Village, 1991
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Ground Shaking

Gwana Bridge, 1991

Bhatwari, 1991

Liquefaction

Bhuj, 2001

Lateral Spreading

Bihar-Nepal, 1934

Niigata  1964

Landslides

Near Maneri Dam

Uttarkashi – Bhatwari Road
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SINGLE MOST IMPORTANT 
FACTOR

!! Earthquakes Do not Kill

People,  Buildings Do !!
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Site  effects  play  important  role  in  characterizing 
Seismic Ground Motion–amplification/de-amplification
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Prior to Michoacan, Mexico earthquake 1985 –
Not much attention was paid to site effects or 
the effects of surface geology

• 1985 Mexico – Strong amplification due to 

extremely soft clay layers caused many high-rise 

buildings to collapse despite distant source

• 2001 Bhuj – Buildings collapsed at long distances

eg., Ahmedabad, Surat ……..

• 2001 Bhuj – felt in Hyderabad (Lake bed regions)

• 1991 Uttarkashi – Strongly felt (cracks) Delhi !

• 1997 Jabalpur – Agriculture Univ (thick soil cover)..
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SITE RESPONSE STUDIES  IN BANGALORE, INDIA
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OBJECTIVE - TO PREPARE A SITE RESPONSE MAP 
OF BANGALORE CITY

APPROACH:

RECORD NOISE AT VARIOUS LOCATIONS 
NUMBER OF LOCATIONS 62

PARAMETERS:

SAMPLING RATE 100 SPS
DURATION 3 hrs TO 20 hrs

SEISMICITY HISTORY IN AND AROUND BANGALORE

HISTORICAL SEISIMICITY  SHOWS THE MAXIMUM 
MAGNITUDE   ~ M 5.7?

INSTRUMENTATED MAXIMUM MAGNITUDE IS ~ M 4.6

MAXIMUM RUPTURE LENGTH FOR THESE 
EARTHQUQUAKE MAGNITUDES WOULD NOT BE 
MORE THAN 1-2 Km
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LINEAMENT AND SEISMICITY

• BANGALORE  CITY IS SITUATED  
WITH IN DHARWAR   CRATON

• BASEMENT ROCKS DATE BACK TO 3  
Ga AND BELONG TO  THE OLDER 
GNEISSIC COMPLEX

•ELEVATION  VARIES FROM 845 m TO 
950 m

•SEVERAL LAKES WITH IN THE CITY

 

India 
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• GEOTECHNICAL DATA COLLATED FROM 850 BORE LOGS BANGALORE 
CAN BE DIVIDED INTO FOUR MAJOR AREAS

•THE DEPTH TO THE  BASEMENT VARIES  FROM 17 m IN THE NW PART 
TO ABOUT 8.5 m IN THE SW, 17.5 m IN THE NE AND 18.5 m IN THE SE
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Overburden Thickness In Bangalore
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SESIMOLOGICAL STATIONS

Approach : Nakamura Technique

• Site response functions were obtained using 
spectral ratios of the horizontal to vertical motions 

•Fundamental resonance frequencies of the 
subsurface and their associated amplitudes

IISC CHAM ULS
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TRANSFER FUNCTION OF SITE RESPONSE

CONCLUSIONS

• The H/V peak frequencies range between 1.2 Hz
to 11 Hz and amplitudes varying between 2-7.  
The eastern part of Bangalore is characterized 
by lower frequencies

• The lower frequencies coincide with regions of 
thicker overburden
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Thank you…


