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Study on the Applicability of High Frequency Seismic Reflection
Method to the Inspection of Tunnel Lining Structures

- Physical Modeling Approach -
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Abstract

In recent years two reflection methods, i.e. GPR and seismic Impact—Echo, are usually performed to
obtain the information about tunnel lining structures composed of concrete lining, shotcrete, water barrier,
and voids at the back of lining. However, they do not lead to a desirable resolution sufficient for the
inspection of tunnel safety, due to many problems of interest including primarily @ inner thin layers of
lining structure itself in comparison with the wavelength of source wavelets, @ dominant unwanted
surface wave arrivals, ® inadequate measuring strategy. In this sense, seismic physical modeling is a
useful tool, with the use of the full information about the known physical model, to handle such problems,
especially to study problems of wave propagation in such fine structures that are not amenable to theory
and field works as well. Thus, this paper deals with various results of seismic physical modeling to enable
to show a possibility of detecting the inner layer boundaries of tunnel lining structures. To this end, a
physical model analogous to a lining structure was built up, measured and processed in the same way as
performed in regular reflection surveys. The evaluated seismic section gives a clear picture of the lining
structure, that will open up more consistent direction of research into the development of an efficient
measuring and processing technology.
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