
1

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

����
����
���
����������
��

����
����
���
����������
��

����
����
���
����������
��

����
����
���
����������
�


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

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

����
����
���
����������
��

����
����
���
����������
��

����
����
���
����������
��

����
����
���
����������
�


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

Dr. S.RAJARATHNAM, 

Dr. G.P. GANAPATHY & Mr. R. MUTHUKUMAR 

Centre for Disaster Mitigation and Management, 
Anna University, Chennai – 600 025

��

����
�����

����
�����

����
�����

����
���

Peninsular shield had been considered to seismicall y 
stable shield area for a long time with potential o f 
generating only low level seismicity at isolated pl aces

The occurrence of magnitude 6.3 Koyna earthquake (19 67), 
6.4 Latur earthquake (1993) and revised the seismic  
zonation of peninsular India through BIS 2002 and 
categorised to moderate to high seismic prone areas  
shattered popular the  belief
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Area : 130,058 sq.km 

Latitudes : 8 °°°° 00’ 00’’N - 13 °°°°35’00’N 

Longitudes : 76 °°°° 14’00’’E - 80 °°°° 18’00’’E

Total Population : 6,24,05,679 (2001 Census)

Major Cities         : Chennai,Coimbatore,          

Salem,Madurai,Trichi

Seismicity : 12 Numbers of 5magnitude 
and above earthquakes from 
the last 200 Years earthquake 
history
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Seismic Proneness : Zone II (73%)

Zone III (27%)
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· to delineate the potential seismic sources

• to Assess seismic hazard assessment           
calculate the Peak Ground Acceleration 
(PGA) at bed rock level  for those sources.
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� Identification of lineaments by visual interpretati on 
from Satellite imagery

� Delineation of seismically active faults based on s patial 
association with lineaments 200 years of historical  data 
epicenters of earthquakes. Confirmed on existence o f 
the fault in the study area with limited field chec ks.

� Delineation of potential seismic sources from the 
association of cumulative number of epicentres of 
earthquakes or higher magnitude earthquakes on the 
respective active lineaments.
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Determination of possible maximum magnitude 
earthquake (observed +0.5 uncertainty) 
generation by the identified potential seismic 
sources.

Estimation of expected ground motion 
(deterministic approach) in terms of Peak 
Ground Acceleration at bedrock level using 
modified Abrahamson and Litehiser attenuation 
relationship model applicable to the study area.
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Maximum magnitude earthquake was found for 
every zone using historic earthquakes.

Assumed a  + 0.5 uncertainty in the magnitude
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Where

A = Peak horizontal acceleration

r = distance in km to the closest approach of the 
zone of energy release

M = Magnitude

F = dummy variable that takes into account the 
style of faulting, which is 1 for reverse, thrust 
or reverse oblique fault otherwise 0

Er = dummy variable that is 1 for interplate and 0 
for intraplate events. 

Log (A) = -0.62+0.177M – 0.982log (r + e 0.284M)

+ 0.132F - 0.0008Er
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Seven source zone have generated 
earthquakes in the magnitude ranges of 5.0 to 6.0 
(zones 1 to 7) and remaining 5 sources (zones 8 to 
12) of magnitude 4.1 to 4.5.

The estimated maximum Peak Ground 
Acceleration (PGA) from the 12 seismic source zones 
are in the range of 0.257g to 0.146g.  The PGA values
correlatable to the concept that source has higher 
magnitude and higher PGA.
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PGA AT BEDROCK LEVEL FOR THE SEISMIC SOURCE 2

NILGIRI LINEAMENT 
(No.44)

PGA AT BEDROCK LEVEL FOR THE SEISMIC SOURCE 3

BASEMENT FAULT 
FOLLOWING THE 

WESTERN BOUNDARY 
OF THANJAVORE 

TRANQUEBAR 
DEPRESSION  (No. 50)
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PGA AT BEDROCK LEVEL FOR THE SEISMIC SOURCE 4

LINEAMENT ON THE 
NORTHERN BOUNDARY 

OF PALGHAT GAP 
(No.49)

PGA AT BEDROCK LEVEL FOR THE SEISMIC SOURCE 5

ADYAR FAULT (No. 31)
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PGA AT BEDROCK LEVEL FOR THE SEISMIC SOURCE 6

CHENGAM-ALANGAYAM-
GUDIYATTAM LINEAMENT 

(No.21)

PGA AT BEDROCK LEVEL FOR THE SEISMIC SOURCE 8

KALLAR (KERALA) -
VATHLAGUNDU-

DINDIGUL-KADAVUR-
LINEAMENT (No.53)



14

PGA AT BEDROCK LEVEL FOR THE SEISMIC SOURCE 9

KANJAMALAI-KORATI-
YELAGIRI-

JOLARPETTAI-
VANIYAMBADI-AMBUR 

LINEAMENT (No.18)

PGA AT BEDROCK LEVEL FOR THE SEISMIC SOURCE 10

TIRUPPATTUR –
VANIYAMBAI LINEAMENT 

(No.20)
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PGA AT BEDROCK LEVEL FOR THE SEISMIC SOURCE 11

CRETACEOUS -
ARCHAEAN 

BOUNDARY FAULT 
(No.40)

PGA AT BEDROCK LEVEL FOR THE SEISMIC SOURCE 12

ALANGAYAM -
PALLIGONDA 

LINEAMENT (No.47)
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59 seismically active lineaments/ faults have 
been identified and their magnitude are in the range of 
< 3 to 5.6.  

The length of those lineaments vary from 10 km 
to 315km. The faults have prominent trend in the 
directions   N300- 500 E, N100- 400 W, and EW.

The PGA values are estimated from the closest 
potential source zones for major cities of Tamil Nadu.
Chennai, Coimbatore Salem, Madurai and
Trichirappalli have PGA of 0.192 to 0.21 g, 0.194 g, 
0.16 g, 0.072 and 0.098 g respectively.

CONCLUSIONS


