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The characterization of the sediments, down to
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variation in space and time of relatively large '

volume of soil. However, the depth of Lesser Himalaya[ee] Doon Gravels ¢}
penetration using different methods always . Lower Siwalik Ganga Sediments &,
remains a matter of concern for sediments having Middle Siwalik [ ] Experimental Sites
thickness more than 100 m in frontal part of the i

Himalaya and Gangetic plains. The thickness of
the soft sediments above bedrock in frontal part
of the Himalaya varies from few meters to more
than 100 m, whereas in Gangetic plain (Ganga
basin) the thickness goes beyond 400-500 m. In
order to deal with this problem we have used active and passive seismic sources with different field
configuration to target bedrock level. Different soil investigation methods have been applied around the
Himalayan foothills and Ganga foreland basin, focusing on three sites with different soil characteristics in
northwest Himalaya (Fig.1). Active and passive array experiments were carried out using: Multichannel
Analysis of Surface Waves (active MASW), Passive Remote MASW and F-k technique. A dispersion
curve was estimated for every site covering a wider frequency band rather than if only one method would
have been used. Combining the information provided from active and passive experiment using MASW
has provided the information down to 150 m in Doon valley and 300 m down to Ganga basin thus
reaching the bedrock level in Doon valley (Fig.2). However the use of F-k method

in the same sites provided depth penetration more than 500 m thus, reaching the bedrock level in Ganga
basin as well (Mahajan et al., 2011). Combining the information provided by all the methods and after
applying neighbourhood algorithm, the best suitable shear (S) wave velocity profiles were estimated for
each area (Fig.3). In this way, soil sediments were characterized by the resonance frequency, the soil
thickness and the mean S-wave velocity. The study has demonstrated that the use of different methods
give coherent and more robust results than when only one method is applied which are required for
estimations of site specific seismic hazard.
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Figure 1: Location map of experimental sites in
northwest Himalaya for that span from the Doon valley
the site characterisation using active and passive seismic
methods
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Figure 2: Dispersion curves and associated Vs profiles using
different 12 offset positions in active MASW and circular

array in MASW passive experiment.

Journal of Himalayan Earth Sceinces 44(1) 2011

a) Dhanauri
0] 260 Minimum mishit
0.5748
% 240
E
3 200 > 220
= 8
g' i 200
A0 % 180
=
[
160
600
140
1000 2000 3000 6 8 10 20
Vs (m/s) Frequency (Hz)
b) Roshnabad
07 Minimum misfit:
—. 800 0.8860
100 »
E
£ 2007 2 600
= 8
§ 300 2
o @ 400
400 8
o
500 200
S —
1000 2000 3000 2 4 6 810 20
Vs (m/s) Frequency (Hz)
c) NGA
07 Minimum misfit:
e 0.4955
100 £ a3
E 1200
E 200 £
s K-
é s 800
& 300 2
©
=
400 o 400
500 T T T T T T
1000 2000 3000 4 6 810 20
Vs (m/s) Frequency (Hz)

Figure 3: Vs profile and associated dispersion
curves estimated for the three sites Dhanauri
(a) Roshnabad (b) and NGA(c) (Modified
after Mahajan et al., 2011).
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