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ON THE PREDICTION TECHNIQUE OF GROUND PRESSURE
AT TUNNEL EXCAVATION IN SWELLING MUDSTONE

by Toshitaka INOUE and Hiroshi AOTO

The geology of Northeast Japan is broadly consist of thick layers of mudstone de-
posited under volcanic activity in the Tertiary Period.

So-called swelling mudstone in these sediments causes great ground pressure during
tunnel excavation. Field measurments indicate that the ground pressure could be up
to 150 ~ 200 t/m? for the excavation of Tm in diameter for Akakura Tunnel and the
displacement could be so large as it reduces the effective tunnel space.

Investigations on the swelling mudstone at Akakura Tunnel discovering secure and
economical tunnel design are as follows;

i) Geological survey

ii) X-ray refraction analysis of mudstone

iii) Unconfined compression test of mudstone

" iv) Grain size analysis and measurement of Atterberg limits,
v) Measurment of Cation Exchange Capacity of mudstone.
vi) Measurment of ground pressure by load-cell.

Results of investigation are as follows;
i) It is difficult to find a certain relation between the ground pressure and
unconfined compressive strength of mudstone.
ii) The strongest correlation 1s observed between the ground pressure and the
montmorillonite content within mudstone.
iii) Montmorillonite content could be estimated from X-ray refraction charts,
clay fraction (2u>), plastic index Ip and Cation Exchange Capacity C.E.C..

A new index (q/cz) which is the ratio of ground pressure to overburden pressure is
presented based on these investigation. The index (q/oyz) is related to clay fraction
p by the following equation.

logip(a/a,) = asp + logyb (1)

a : 0.045L4 ~0,0387, b : 0.007 ~ 0.023
This relation is recognized in some tunnel, such as Kubiki Tunnel, Muikea-machi Tunnel
and Nabetachi-yams Tunnel in Niigata prefecture. Eguation (1) could be effective in
predicting ground pressure, because ground pressure g may be predicted by only p
and o,.

It may be understood that this method is very convenient for construction management.,



