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STUDY OF A GROUND SOUNDNESS DIAGNOSTIC METHOD AGAINST
TIME-DEPENDENT DEFORMATION USING SEISMIC VELOCITY

Hiroumi NIWA, Hideyuki MURAYAMA, Kenji OKAZAKI Syusaku YAMAZAKI
and Yoshihiko ITO

Recently, the continuous ground displacements have resulted in damage to the lining of, or floor heav-
ing in several Japanese tunnels. Since there is no diagnostic method for these long-term ground defor-
mations, a technical method for evaluating the soundness of ground is needed. A diagnostic method is re-
quired that is able to provide constant and reproducible monitoring from construction stage to mainte-
nance stage. The seismic exploration is an effective method for evaluating the ground soundness in this
way. We found it is possible to estimate the soundness of tunnel ground using seismic velocity by a series
of field experiment of actual tunnel with time-dependent deformation. And the soundness of tunnel
ground may be evaluated by a decrease in the ratio of surface seismic velocity to that of deep zone. It is
confirmed that decrease in P-wave velocity in the zone with time-dependent deformation is higher than

other zones.



