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Soil water and air flow in a centrifuge field for slope stability assessment
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Using a model slope in a centrifugal field, we investigated the effects of
pore water pressure (PWP) and pore air pressure (PAP) on slope failure during heavy rainfall.
Centrifugal experiments showed that when PWP becomes positive, slope failure starts at the slope
toe, and the phreatic surface extends to the slope surface. In the case of Toyoura sand, air
movement from the saturated zone increased PAP at the slope crest, while PAP decreased near the
slope toe due to saturation. For silica sand with Dr=50%, high rainfall intensity led to a decrease
in PAP and an increase in PWP. For silica sand with Dr=25%, PWP rapidly increased across the entire
slope, and PAP also increased sharply, but no significant sliding was observed. After failure, PAP
at the slope crest decreased, but the changes in PWP had a greater impact on slope stability.
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Centrifuge experiments on slope failures due to torrential rainfall
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