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Interpretation on the Subsurface Velocity Structure by Seismic Refraction Tomography
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Abstract : Refraction tomography was developed to interpret subsurface velocity structure easily in topographic conditions.
It was applied to synthetic refraction data to find the factors for optimization of applicability of refraction tomography
such as configuration of profiling and its length, spacing of geophones and sources and topographic conditions. Also,
low velocity layer near VSP hole could be detected by joint inversion with refraction and VSP data. Continuity of
subsurface velocity structure in two different spread lines for area of house land development was good in case of
applying our algorithm and velocity structure was classified quantitatively to evaluate rippability for engineering works.
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Fig. 1. A schematic diagram for the refraction tomography. Size of
cells is set to be variable.
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Fig. 2. Fault model for investigating the effects in terms of the number of shots.
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Fig. 3. Inversion results using the number of (a) 3 shots, (b) 5 shots and (c¢) 9 shots for the model of Fig. 2. The symbol * represents the
location of the shot point.
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Fig. 4. Inversion results for remote shots of 20m distance from the end points of the line. The shot points are the same as the ones in the

Figure 3.
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Fig. 10. Configurations of seismic refraction survey of land lope area in site of house land development.
(a) Profile JS-1 to JS-5 at site 1. (b) Profile JS-6 to JS-8 at site 2. (c) Profile JS-9 to JS-11 at site 3.
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Fig. 11. The results of seismic refraction tomography of land slope area in site of house land development.
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Table 2. The classification of rock by the P-wave velocity and discontinuity frequency (Korea Highway Corporation, 1996)
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