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(51) A CONSIDERATION ON THE DISPLACEMENT SURROUNG
TUNNEL DURING THE EXCAVATION BY NATM

Susumu KOBAYASHI ,Mitsuharu TAKADA (Japanese National Railways)
Tatsutoshi KONDOH, Hiroshi TSUCHIYA (OYO Corporaticn)

SUMMARY

The field measurements were executed to get deformations and stresses
induced on the rockbolts surrounding rocks during the excavation of Shin-Usami
tunnel of which rocks consists of the altered andesite of tertiary age ,which was
excavated by NATM with very short bench of 4m.

The measurements of deformations surrounding rocks were executed by
extensometers from the tunnel wall in 8 directions and by inclinometers from
the ground surface in vertical direction. Fromthe actual results of displacement,
the ratio of displacement obtained by extensometer from the tunnel wall against
from the ground surface shows a remarkable difference according to the direction
of displacement: measurements.

In order to compare the deformation behaviors obtained from the actual
results to the theoretical ones, a numerical analysis by FEM are put into practice
considering the partition of tunnel face consisting the bench section and the full
section. In this article , the authors show that the actual behaviors of surrounding
tunnel will be similar to the theoretical one.

As a conclusion , the ratio of displacement appeared at the time that the
tunnel face arrived at the measuring section against the total displacement during
tunnel excavation obtained by the measuring apparatus from the ground surface will
not show the same values according to the measuring directions.
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