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2 Dimensional TSP Modeling Using Finite Element Method
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Abstract : TSP (Tunnel Seismic Profiling) survey is a techmique for imaging and characterizing geological structures ahead
of a tunnel face. The seismic modeling algorithm and the synthetic data could be helpful for TSP surveys. However,
there is few algorithm to describe the propagation of the elastic waves around the tunnel. In this study, existing 2-
dimensional seismic modeling algorithm using finite element method was modified to make a suitable algorithm for TSP
modeling. Using this algorithm, TSP modeling was practiced in some models. And the synthetic data was analyzed to
examine the propagation characteristics of the elastic waves. First of all, the modeling for the homogeneous tunnel model
was practiced to examine the propagation characteristics of the direct waves in the vicinity of the tunnel. And the
algorithm was applied to some models having reflector which is perpendicular or parallel to the excavation direction.
From these, the propagation characteristics of the reflected waves were examined. Furthermore, two source-receiver arrays
were used in respective models to investigate the properties of the two arrays. These modeling algorithm and synthetic
data could be helpful in interpreting TSP survey data, developing inversion algorithm and designing new source-receiver

arrays,
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Fig. 1. Model I-A: Model having the reflector which is perpendicular
to the excavation direction.
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Fig. 2. The snapshots of the wavefield on Model I-A at (a) 10 ms,
(b) 20 ms, (c) 30 ms and (d) 40 ms.
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(D P-wave which is reflected from the front side of the fracture, @
Rayleigh wave generated from reflected P-wave(D) at the corner of
the tunnel, @ P-wave which is reflected from the rear side of the
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