Geological Survey of India, Northern Region

Highlights: Report on Seismic Microzonation of Chamligarh Urban Complex

The Report on “Seismic Microzonation of Chandigdrhan Complex”, was released on
18" February 2008 by Shri Pradeep Mehra, Administrafahe Union Territory at Chandigarh.
The work is a concerted effort by the Earthquakel@® and Geophysics Divisions, having
linkages with Drilling Division and Geotechnical h@ratory, Northern Region, GSI. The studies,
conducted during Field Seasons 2005-06 & 2006-@kena first level assessment of the seismic
hazard of the Urban Agglomeration on scale 1:20Q,d0@& GSI has been engaged in this pre-
disaster management exercise, aiming at mitigahiageffects of destructive earthquakes, for the

last one decade, and has, so far, completed testm eight urban complexes.

The Union Territory of Chandigarh, comprising thebbh Complex, the Notified Area,
Mani Majra and 22 villages, occupies an area ofuali@0 sq km and serves as the Capital of
Punjab and Haryana States. The City has a populafi®00,914 people, a population density of
7507 persons/sq km, a literacy rate of 81.76%, 244,134 housing units, as per the 2001
Census. The Union Territory, located just soutthefHimalayan Frontal Belt, has been included
in Seismic Zone IV of the Seismic Zonation Map (BEB02), and, in the last one century, has
experienced severe to moderate ground shaking gitinem 1905 Kangra, 1975 Kinnaur, 2001

Uttarkashi and 2005 Kashmir earthquakes.

In the microzonation study of Chandigarh, a mpétrametric approach, using inputs
from geological, geotechnical, geophysical andmelegical database, has been adopted. The
City, located over a thick sequence of clay, s#éind and pebble of the Older Alluvium, has been
explored by 24 shallow boreholes, in which Stand@ethetration Test has been carried out at
different depth sections and soil samples drawmém-mechanical tests. The Electric Resistivity
soundings and Hammer Seismic survey have deciphtedharacteristics of the subsurface
strata. Micro-earthquake/Noise survey has beenumiad at 130 localities with the objective to
determine the predominant frequency and site aioglibn factor of the sedimentary units.
Various derivative maps have been prepared on dles Iof the data obtained from the above-
mentioned investigations that have categorised dlgarh into zones of different hazard levels.

The outcome of the studies is enumerated as follows
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1. The seismotectonic status of the area revealsGhahdigarh is broadly associated with
seismic intensity of VIl on MSK scale and has beategorized in High Hazard Zone.

2. The geotechnical tests classify the strata of Ciganld into Class D, (stiff soil) of the
NEHRP Code Provisions. The shallow surface sheaewalocity, empirically derived
on the basis of N-values, varies from 216 to 30%ea/

3. There is probability of liquefaction in the northstern, western, central and
southwestern parts of Chandigarh, including Sect6rd7, 22-25, 32-39, etc. where the
groundwater occurs at shallow depth, in case ohgtseismic excitation.

4. The predominant frequency and ground amplificatiary from 0.6 Hz to 1.66 Hz and
1.31 to 5.37, respectively. The maximum amplificatof ground motions is expected in
localities such as Jagatpura, Sectors 47-51 andk@embwala. They are found to be the
minimum in the eastern part.

5. The western part of Chandigarh, Mohali, Jagatp8exitors 47-51, 15, 38, Kaimbwala,
etc. show the maximum damage potential, whereasabeern part, including Panchkula,
fall in the minimum damage potential zone, on corapee terms.

6. The residual intensity map indicates that the kiwailnerable areas are Mansa Devi
Complex, Mani Majra, etc. The maximum intensityrgroent is expected in localities
such as Jagatpura, Sectors 47-51, 38, etc.

7. The predominant frequency map suggests that tatherctures, particularly of 10 or
higher storeys, would experience much greater sesmmand, therefore, are likely to get
maximum damage under the influence of large eaakegl Short structures are likely to

get away without any pronounced resonance effatttherefore, are relatively safer.

The above findings caution that in Chandigarh, Wtdan be considerably influenced by
Himalayan earthquakes, the design and construofistructures, particularly the high rise ones,
should strictly adhere to the Seismic Codes. #xgected that the present study would help the

town planners in judicious execution of construttetivities.
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Figure 1: Hazard Potential Map of Chandigarh UrbanComplex
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Figure 2: Shear Wave Velocity Map of Chandigarh



