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Scale Model Tests of Rock Movements Caused by

Excavating Roadway

by

Ryoji KOBAYASHI, Osamu KAWAZUMI, Masao HIRAT,
Toshihiro OKITSU and Masayuki XKOSUGI

In this paper, it is described that the rock movements caused by excavating
roadway take place in a similar manner of the bi-axial model test using the model
material consisted of plaster of Paris and limestone-sand in water.

The outline of those studies is as follows;

(1) An equipment for the scale model studies of the rock behaviour around a roadway
was manufactured as Fig.2 and Fig.3. The main parts of the equipment are as follows;
@ is framework, is vertical rams, @ is horizontal rams, @ is stiffening beams,

is load cells,()is model and@@is transparent resin-plate. In this test, the
models are made from the slabs of plaster-sand material, and have the dimensions of
225mm x 225mm X 50mm. The white points are marked onto the black-painted surface of
model. These points are equivalent to the nodal points of F.E.M.analysis. The
desired pressure is applied to the model placed on the bi-axial testing machine,
and then the roadway is excavated under constant loading condition. The rock move-
ment around the roadway is measured by the multiple-overlap exposure photograph
which record the displacements of the white points on the model.

(2) In two parallel roadways which are closely excavated together, it becomes clear
through the scale model test that the rock around an advanced roadway is affected
by excavating a backward roadway, and that the degree of failure of the former is
severer than that of the latter, as shown in Fig.9.

(3) In the scale model test of the side pilot tunnelling method, it has a tendency

to the rock wall of the advanced roadway side damages more than that of the back-
ward roadway side, as shown in Fig.lO0.



