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6. Physical Modelling of Slope Failure During Slope Cutting Work.

by Kazuya ITOH*, Yasuo TOYOSAWA?*, Surendra B. TAMRAKAR**,
Sahaphol TIMPONG** and Noriyuki HORII*

Abstract; Excavated slopes become safe only when they are either excavated to a safe slope angle or
when protective measures are taken. During slope cutting work, slopes are at greater risk of failure. In
many cases, slope failure suddenly occurs without any warning signs and the workers do not have time
to escape and hence accidents take place. In Japan, there are about 30 to 40 slope failure accidents every
year, causing casualties among workers and damage to property. More than 50% of such accidents occur
during excavating or leveling the lower parts of the slope toe. To prevent such accidents, the mechanism
of slope failure caused by slope cutting work should be clarified.

In this study, field tests of slope excavation were carried out; a model slope was prepared by
compacting soil with a small bulldozer and trimming the slope surface by backhoe. The height, width and
slope angle of each model slope were 5 m, 3.5 m and 45 degrees, respectively. The slope was excavated
vertically downward from the slope toe using the backhoe. The excavation was continued until complete
slope failure occurred. As a result, it was found that in all cases spalling or local failure of the excavated
slope was observed before the slope failed completely. This mechanism is consistent with some accidents
due to slope failure during slope cutting work. Because the horizontal and vertical movements could be
measured during the field test, it is possible to predict the movement of the slope just before failure.

Centrifuge model tests were also conducted to verify the field test and clarify the slope failure
mechanism caused by the slope cutting work. In addition, the centrifuge model test may be able to

reproduce the field test.
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Fig. 1 Time history of slope failure risk due to slope excavation works
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Photo 1 Typical examples of slope failure.
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Fig. 4 Converted N value vs. depth in SWS test.
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Fig. 8 Time history of wire sensor and 2D displacement sensor and typical situations of slope failure (Case F1).
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Fig. 9 Time history of wire sensor and 2D displacement sensor and typical situations of slope failure (Case F2).
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Fig. 10 Time history of wire sensor and 2D displacement sensor and typical situations of slope failure (Case F3).
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Fig. 11 Time history of wire sensor and typical situations of slope failure (Case F4).
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