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Three Dimensional Tunnel Model Test

to Evaluate the Stress Conditions around a Tunnel Face

Public Works Research Institute
Akira Inokuma

Toshiaki Ishimura

The earth pressure on tunnels is not clearly known yet. There are
several ways to make it clear. Model test is one of them. The authors
carried out three dimensional tunnel model tests.

l.Law of Similitude

We used dimensional analysis to get the law of similitude concerning
this model test and found 57Unumbers (table 2). In this case we ignored
Ta.

2.Experiments

Fig2 and3 show the experimental equipment. Roughly speaking, we
excavated a tunnel through earth in a tank (lmvx 1.5m x 0.5m ). We
mesured vertical pressures both on and around the tunnel.

In order to satisfy 712, we needed weak and heavy material for the
model’s earth. We found that sand with 2% water content,which had a
little cohesion resulting from its suction effect, was sutable for
this purpose.

Fig*18and‘]show the results of these experiments.

3.Comparison of the Experiments with a In-Situ Measurement

We compared the results of the model tests with the results of field

mesurements, which were done at Kaizuka Tunnel Construction Site.

Table 2

™1 H/D

T2 ¢/rL (L=D or H)

T3 tan

T4  4/D :

5 7T/rL (L=D or H)
Notation and its dimension force length
H earth covering 0 1
D tunnel diameter 0 1
d allowable ground loosening 0 1
r unit weight of earth 1 -3
C cohesion of earth 1 -2
¢ friction angle of earth 0 0
T earth pressure on tunnél 1 -2
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