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Mechanical properties and environmental conditions in aging tunnels
with time-dependent deformation

Abstract

We have been carrying out a study of a diagnostic method for time-dependent deformations such as floor
heaving and damage to the tunnel lining after the completion of construction, using laboratory tests and in
situ surveys. The previous report shows that seismic velocity may serve as an effective index to monitor the
long-term deterioration of tunnel ground, based on seismic data obtained in an actual tunnel in which
time-dependent deformation occurred. This report evaluates the changing tendencies of ground mechanical
properties, such as bulk modulus, estimated by the seismic velocity obtained in laboratory tests and in situ
surveys. It also reviews the mechanism of time-dependent deformation through the environmental
conditions measured in an actual tunnel. These results suggest that changes in the chemical composition of

rock may contribute to time-dependent deformation of tunnels.
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