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Numerical analysis of pre-reinforced zones in tunnel considering the
time-dependent grouting performance

Ki-1Il Song, Joowon Kim, Gye-Chun Cho

Abstract Auxiliary support systems such as the reinforced protective umbrella method have been applied before tunnel
excavation to increase ground stiffness and to prevent the large deformation. However, determination procedure of
geotechnical parameters along the construction sequence contains various errors. This study suggests a method to
characterize the time-dependent behavior of pre-reinforced zones around the tunnel using elastic waves. Experimental
results show that shear strength as well as elastic wave velocities increase with the curing time. Shear strength and
strength parameters can be uniquely correlated to elastic wave velocities. Obtained results from the laboratory tests
are applied to numerical simulation of tunnel considering its construction sequences. Based on numerical analysis, initial
installation part of pre-reinforcement and portal of tunnel are critical for tunnel stability. Result of the time-dependent
condition is similar to the results of for 1~2 days of the constant time conditions. Finally, suggested simple analysis
method combining experimental and numerical procedure which considering time-dependent behavior of pre-reinforced
zone on tunnel would provide reliable and reasonable design and analysis for tunnel.

Keywords: Time-dependent performance, pre-reinforced zones, experimental and numerical analysis
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