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Laboratory Experiment on Geotomography using Cement Mortar Block
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Taisei Corporation

Abstract

A series of laboratory measurements had been conducted to investigate the
feasibility of the seismic tomography technique. The main purpose of this
experiment is to investigate how the accuracy of the reconstructed velocity profile
depends on the degree of velocity contrast in the field. The initial arrival time
of the seismic wave was measured along the 324 scan lines on the cement mortar
block of 50X50X3cm in which simulated low velocity zone was casted. The velocity
ratio between these two zones were V2/V41=0.89,0.78 and 0.53, respectively.

The results show that when the velocity contrast is large (V2/V1=0.53), the
calculated velocity profile by inversion is heavily distorted from the original
profile. This is thought to be due to mainly two reasons. One is the measurement
error which is caused by the fact that the first arrival waves passing near the low
velocity zone are mainly diffraction waves showing very low signals on the measured
data. The other reason is the fact that the only few wave can transmit through the
low velocity zone so that relatively small information on this zone is available.
It is recommended to take these problems into consideration when one would conduct
field geotomography survey.
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