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(53) SINULATION OF TUNNELING tN SOFT ROCK

Tsutomu Inaba,Atsuo Hirata & Kouji tshiyama

Nishimatsu Construction Co.,Ltd.

ABSTRACT

Behavior of ground surrounding tunnel is three dimensional when face is near here. When
ve employ side drift method ,upper haif headding method and so on in tunneling,surrounding
ground hehaves three dimensionally too. The same is the case with ground of soft rock or
very soft rock, for example, expansive mudstone. In these case we should not apply two
dimensional and plane strain analysis . 3-D analysis is not only very expensive
one,hut also very time comsuming. So we have conducted series of guasi-3 dimensional
tunneling simulation in laboratory,in order to get 3-dimmensional behavior of ground.

Equipment is 2.6 meters high,2.9 weters width and 2.4 meters length. Overburden pressure
is applyed using hand jack , which has 100ton thrust. Model ground is 1.0X1.0X1.0 meter,
and made of cement-bhentonite slurry. Strength of the model ground got to 10kgf/cm2 at
test. The overburden pressure go to about [5kgf/cm2. Earth pressure was measured by
pressure cell, displacement in soil is measured using acrylic resin rod and plate with
casing pipe.

The resuts in first simulation of series are :

- Radial stress begins larger than initial stress when the face rearchs within 2 times of
tunnel radius from the pressure cell.

- After radial stress get to ahout 110% of initial stress at the point just before the
pressure cell, sharply declines to 60% of initial one right after the face passes
location of the cell.

- Measured radial stress well agreed with results of 3-D analysis which have heen
conducted by Hisatake, Tanimoto and so on.

- Displacement in soil could not he measured for device reason,hut wvas very little if any.

—263—





