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Behavior of tunnel under the influence of pre-loading on braced wall
during the adjacent ground excavation

Il Kim, Sang-Duk Lee

Abstract Pre-loads could be imposed on the braced wall to prevent the horizontal displacements during the ground
excavation adjacent to the existing tunnel. For this purpose, new pre-loading system through which large pre-loads could
be applied to the braced wall was used in the model tests. Large scale model tests were performed in the real scale
test pit which was 2.0 m in width and 6.0 m in hight and 4.0 m in length. Test ground was constructed by sand.
Model tunnel in 1.2 m diameter was constructed before test ground excavation. Test ground was excavated adjacent
to existing tunnel and was braced. To investigate the effect of pre-loading, tests without pre-load were also performed.
During the ground excavation were the behavior of braced wall, test tunnel, and ground measured. Model tests were
also numerically analysed and their results were compared to that of the real scale tests. As a result, it was found
that the stability of the existing tunnel was greatly enhanced when the horizontal displacements of braced wall was
reduced by applying pre-load larger than the design load.

Keywords: Ground excavation, braced wall, pre-loading, large scale model test, tunnel stability
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