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Pore pressure and stability analysis of a multi-layered
volcanic rock landslide under continuous rainfall
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Abstract; The formation and combination of the internal strata in a multi-layered volcanic rock landslide were
very special. Taking Xiageliao landslide in Zhejiang Province as an example, the relationship between rainfall
and its deformation was analyzed; then obtain the internal pore pressure and stability analysis of this landslide
by numerical simulation. The consequence indicate that highly-moderately weathered layer caused by several
intermittent eruptions result in mechanical properties of the landslide were different. When the rainfall
continues, deep layer influenced by rain infiltration behind shallow layer and the pore pressure change in the
front part of landslide behind the rear because of the lower permeability moderately weathered layer, on the
surface of these layers rain infiltration will be easily blocked and flow, causing a softening effect between two
layers. Furthermore, the internal seepage field variation combined with softening effect in the interbed induced
deformation of landslide.
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Fig.1 Geomorphic map of Xiageliao landslide
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Fig.2 Geological profile of Xiageliao landslide
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Fig.3 Front crack of Xiageliao landslide
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Fig.4 The correlation curves of accumulative displacement, reservoir level and rainfall with time
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Fig.5 The correlation curves of accumulative

displacement and rainfall with time
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Fig.6 The numerical model of Xiageliao landslide
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Table 1 The physical and mechanics parameters of Xiageliao landslide
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i KA BE K 23 3 200 0. 30 32 29 1.96 x 10 ~*
rf RUAR R T 25 3 800 0.30 37 34 1.00x10°?
A+ 20 2 500 0.33 17 22 1.00 x 10 ~*
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Fig.8 Pore water pressure variation of shallow and deep

layer with different rainfall intensity
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