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Development of Tomographic SASW Method to Evaluate

Two-Dimensional Variability of Shear Stiffness

Abstract

The SASW (Spectral-Analysis-of-Surface-Waves) method, which evaluates the stiffness structure
of the subsurface and structures nonintrusively and nondestructively, has been successfully used in
the civil engineering applications. However, the SASW method assumes that the subsurface or
structures consist of horizontal multi-layers, so that the method has some difficulty in continuously
evaluating the integrity of a tunnel lining and a pavement system. This difficulty prevents the
SASW method from being used to generate a tomographic image of stiffness for the subsurface or
structures.

Recently, the GPR technique which has the advantage of continuously evaluating integrity of the
subsurface and structures has been popular. This advantage of GPR technique initiated the efforts
to make the SASW method, which is superior to GPR and other nondestructive testing methods
due to its capability of evaluating stiffness and modulus, be able to do continuous evaluation of
stiffness structure, and the efforts finally lead to the development of “Tomographic SASW
Technique.” Tomographic SASW technique is a variation of the SASW method, and can generate
a tomographic image of stiffness structure along the measurement line.

The tomographic SASW technique was applied to the investigation of lateral variability of a
sand box placed by the raining method for the purpose of verifying its effectiveness. Tomographic
SASW measurements on the sand box revealed that the investigated sand box has different shear

stiffness along the measurement line, which gave a clue of how to make a better raining device.
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b, Phase Velocity Dispersion Curve Derived from Fig. 2a
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