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Slope Failure of Rock Cutting

by Iwao Yamane, C.E.Member and Norio Yaji, C.E.Member

The pressure and the failure of shale caused by swelling often give diffi-.
cult problems in conmstrution works. In this paper, such an example and some
laboratory tests on a shale are described.

The rock slope at Maibara pass cut by Japan Road Public Corporation consists
of shart at the upper part and shale at the lower part which belong to paleozoic
strata (see Fig. 2 ). The result of elastic wave investigation showed that
the wave velocity in the shallow layer of shale was about 400-700 m/sec ( see
Fig. 1). This slope seemed to be hard and stable just after cutting, but was
loogened and moved with time, and a large failure took place at last. It was
considered that rainfall had much influence on failure of the slope. Obgerved
movement of several points on the slope is shown in Fig. 5 . The figure showed
that the influence of rainfall on the movement of each point is not expressed
clearly, but this missed the fact that each point moved largely just after a
rainfall, because of the long-interval observation of one week. Directions of
the sliding movements on west side of the slope were south-west downward and
those on east side were east-south downward ( see Figs.4-land 4-2).

On the other hand, the deformations of H-shape steel supports in the drift
excavated under the toe of the slope showed the exsistence of rock pressure.
Though the shale around the drift was very hard and did not move just after the
excavation, the deformation of the shale and H-shape support progressed with
time, just like the case as slope. The magnitude of earth pressure calculated
by strain measurement of steel supports is reached to 15 t/m*during two weeks (
table 1). The rock pressure may be considered to be caused by two procedures
one is by swelling of shale which appeared by cutting out of overburden rock,
and another is by weight of loosely mounded rock fractured by the swelling of
shale.

In order to investigate the causes of failure and rock pressure, several
laboratory tests were performed as follows. A sample of the shale used in
swelling test was cut a cube of 3 cm edges and was soaked in water. Amount of
expansion along the nomal and the parallel direction to its bedding was measured
and it was given that the former expantion was twice larger than the later one
as shown in Fig. 7 . As the second test amount of expansion was measured by
applying several pressure to nomal direction to bedding. The relation between
the expansion after 24 hours and the applied pressure was shown in Fig. 8 and
this shows that considerably large pressure should be necescary to stop the move-
ment of the rock.

The suction in the shale was measured as the 3rd test. It is convenient
to use PF-expression suggested by Shofield, which is defined as the common logari-
thms of height of water in cm which balance the suction force of rock.
ghilrelation between PF and water content ( w.c. ) of the sample was showed as
ollows.
0% at FF =7, w.c. = 1.17 % at PF = 1.30 ,
0.55 % at PF = 5,5 ( air dry condition in Kyoto and Oct ).

The field tests were performed by Japan Road Public Corporetion and labora-
tory tests by Yagi.
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