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Tunnelling a soft ground under a district of a city has often caused damage to
buildings. It is, therefore, very important to estimate surface settlement induced by
tunnelling in a soft ground.

Among many causes which induce surface settlement, the authors have examined
three factors especially in this paper, which are 'tunnellling', 'seepage flow' and
'dewatering compression'. Here we mean by the word 'dewatering compression' as follows,
a ground is compressed due to increase of density of the ground when a water level is
lowered. Numerical simulation of the phenomena mentioned above has been carried out
under considering non-linear deformability of ground materials and unsteady seepage
flow. Finite element method has been adopted in the simulation.

Main results obtained are as follows.

(1) The most powerful factor which affects surface settlement is 'dewatering com-
pression' in those cases we examined. The amount of surface settlement induced by
dewatering compression has reached about three times of that induced by tunnelling or
seepage flow.

(2) In order to prevent settlement, therefore, some excqvation method, such as
shield method with pressed air, which admits little leakage of water due to excavation
should be adopted.

(3) Both tunnelling and dewatering compression always result in surface settle-—
ment, Seepage flow, however, causes settlement or heaving according to the condition of
the water table.

(4) The conditions of geology or mechanical properties of a ground around a tun-
nel greatly affect surface settlement. In our cases examined here, the amount of sur-
face settlement in the case of a ground being conglomerate is four times of that in
the case of mudstone.





