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(53) Experimental Study on Behavior of Rock Surrounding Tunnel

Caused by Excavation — Excavation Test under Loading —

Yoshiteru KAWAKAMI *
Toshihiro ASAKURA *

Abstract

In soft rock tunnelling the convergence values are different
between sandy rock tunnels and clayey rock ones. A series of

experiments by authors show similar result.

In this study experiments using sandy material and clayey one
as rock are made to examine the difference in their behaviors
caused by tunnelling. Furthermore a numerical analysis by finite
element method using a three-dimensional elastic analysis program
is made.

As a result, the following become clear.

(1) In the case of clayey material a plastic displacement occurs
caused by stress concentration near the tunnel.

(2) Displacement of tunnel wall before rock failure occurs in test
is similar to displacement obtained by the 3-dimensional
elastic analysis. After rock failure occurs the displacement
in test is very large compared with the result of the analysis.

(3) In the case of sandy material the rock surrounding the tunnel
does not fail even if its competence factor is less than 1.0 .

(4) Displacement of tunnel wall in the test of sandy material is

very small compared with the result of the analysis.
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