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Failure behavior of slope under gravity,
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Failure behavior of slope under gravity, seismic
loading and rainfall (II)

Abstract

Taiwan locates at a complex convergent boundary and earthquakes
occur frequently leading to the loose of soil around mountain area. The
loose soil would erode and scour by the ground water flow caused by the
high density of rainfall because of the climate change in these 10 years. On
the other hands, the increasing populations extends the residential area to
the near slope land, and the transportation lines pass through the mountain
area. Therefore, it is a national key issue for mitigating the disaster of
landslide.

This study focused the failure behaviors of slope stability under
gravitational, rainfall and earthquake condition. A series of centrifuge
model tests were conducted to study the slope stability at the Experimental
Center of Civil Engineering, National Central University. Slope models
were prepared from sand which is mixed with fine content of 20%
(kaolinite) and compacted at optimum water content. During test, the
failure processes by different rainfall intensities were recorded through
cameras during centrifuge spinning. Additionally, the failure surface was
traced from the photos; the ground surface changes were obtained from
scanned data before and after the tests. Meanwhile in this research, a series
of test were adopted simulate the single and double sheet pile wall structure
in dry and saturated (water level up to dredge line) sandy ground. The

system properties measured during flying the model were collected to

II



construct a numerical model via commercial FEM software GeoStudio.
The results of this research would decrease the loss of lives and the damage

of properties for slope engineering.

Keywords: Centrifuge modeling, sheet pile wall, slope stability,

earthquake
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Method Servo-hydraulic single acting system
Shaking type Periodic or random determined type
Shaking direction one direction

Nominal shaking force +53.4kN

Max. shaking velocity +1m/s

Max. table displacement +6.4mm

Max. payload dimension 1mx0.5mx0.5m ( LxWxH)

Max. payload weight 400kg

Nominal shaking frequency range | 0~250Hz

Max. centrifuge acceleration 80g
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