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Ground Behavior and Reinforcing Methods of NATM Tunnel through Deep
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ABSTRACT

This study analyzed ground settlement and ground stress depending on tunnel excavation and the ground
reinforcing grouting methods for double line road tunnel through deep weathered zone. Diameter of double
line road tunnel was approximately 12m and umbrella arch method and side wall reinforcing grouting were
applied. The ring-cut split excavation method and CD-cut excavation method for excavation method were
applied. Analysis of failure rate and vertical stress ratio show that the tunnel for which the height of the
cover(H) was higher than four times the diameter, it can be considered a deep tunnel.

Comparisons of various excavation and ground reinforcement methods were showed that CD-cut method
results in lower surface and crown settlement, and lower failure rate than where using Ring-cut split method.

In addition the side wall reinforcing grouting resulted in reduction of tunnel displacement and settlement.
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