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Model test on stability of underwater rock slopes
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Abstract: With the construction of the Three Gorges Project, many natural and artificial rock slopes will be drown, then the stability
of these slopes will reduce. The comprehensive factors of the water pressure, water leakage, water impaction and water corrosion will
endanger the stability of underwater rock slope. Based on the model tests of the stability of soil slope and the analysis of the rock
slope by the finite element method, the model tests of stability and damage mechanism of underwater rock slope are carried out,
including the ascending and descending water level test and the wave impaction test. Some significant conclusions can be drawn from
the model tests by measuring and analyzing the stress distributions with different structural angles (30° and 50° ) slopes in the
artificial wave tank. The rock slope can be divided into three regions in which the stress variation rule is the same. The results show
that the stress concentration occurs to the slope toe, where failure begins, plastic zone develops upwards along the discontinuity,
which is different from the downward failure mode happened to general slopes; it’s also concluded that the effect of the wave on the
slope discontinuity decreases with the slope angle.
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Fig.1 Model of underwater rock slope
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Fig.5 Relationship between stress and time in up water
level test in different sections
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