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Centrifuge Model Experiment and Seepage Analysis to Reproduce Rainfall

Infiltration into Embankment
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Abstract

In recent years, heavy rainfall disasters have become more severe and frequent, and many soil structures
have collapsed. Countermeasures for heavy rainfall must be evaluated to clarify the infiltration behavior of soil
structures. Therefore, we first developed a centrifuge rainfall simulator that enables rainfall sprinkling ina 30 G
gravitational field. Next, a centrifuge experiment was conducted in which rainfall was applied to an embankment
in 30 G. Finally, a seepage flow analysis using FINAL-GEO® was conducted to reproduce the centrifuge
experiment. The rainfall infiltration behavior into the embankment observed in the centrifuge experiment was
accurately reproduced using the seepage flow analysis.
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Overview of Centrifuge Rainfall Simulator
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Overview of Specimen and Sensor Layout

Table 1 #FEHRM:
Material Property

TR, ps (glem?®) 2.674
MR EHE, Fo (%) 29.7
PSRk, Ue (%) 59.9
T KRB, pdmax (g/cm®) 1.854
Tt a7k EE,  Wopt (%) 13.0
MG K, w (%) 11.4
FAEREE DL, De (%) 90.0
HIBA=E, n 0.376
FIFZEAKAREL, kw (M/s) 4.75 X107
%71, ¢ (KN/m?) 5.3
WA, ¢ () 338
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Overview of Embankment During Rainfall
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Time Histories of Pore Water Pressure
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Relationship between Pressure Head and
Degree of Saturation (Soil Water Characteristic Curve)
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Relationship between Relative Permeability and
Degree of Saturation
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Analytical Model and Boundary Condition
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Analytical Results of Pore Water Pressure Response
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