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Abstract

When the ground is excavated adjacent to the existing tunnel, which is loaded by the
surcharge on the ground surface, the tunnel stability would be very sensitive to the
deformation of the ground induced by the horizontal displacement of braced wall. The
stability of the existing surcharged tunnel could be controlled by pre-loading on the braced
wall.

In this paper, it was investigated, if it would be possible to keep the existing surcharged
tunnel stable by preventing the horizontal displacement of a braced wall by imposing the
pre-loading during the ground excavation.

For this purpose, large scale model tests were performed in a scale 1/10 at the test pit
which was 2.0m in width and 6.0m in height and 4.0m in length. Isotropic test ground was
constructed homogeneously by wet sand. Model tunnel was constructed in the test ground.
Surcharge was loaded on the ground surface above the tunnel. During the tests, the behavior
of model tunnel and model braced wall was measured.

Numerical analyses were also performed in the same condition as the tests. And their
results were compared to that of the model tests. Consequently, the effect of a surcharge could
be compensated by imposing the pre-loading on the braced wall. The existing tunnel and
the braced wall could be kept stable by preventing the horizontal displacement of the braced
wall through pre-loading, although the tunnel is surcharged.

[Keywords : pre-loading, braced wall, large scale tunnel model test, surcharged tunnel]
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