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Fig. 1 Observed maximum seismic acceleration
by the earthquake on 11" of March, 2011 (Data
is obtained from National Research Institute for
Earth Science and Disaster Prevention, Japan)
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Fig. 2 Landslide at Hanokidaira site; a) landslide scar,
b) exposed clayey bedrock, c) sliding mass
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Fig. 3 Landslide at Okanouchi site; a) landslide scar,
b) a forestry road lay at the lowermost part of the
slope
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Fig. 4 Landslide at Kitanoiri site; a) landslide scar, b)
deposition of sliding mass with many wood debris at a
paddy field

80
60 A
E 40
™20 A
04
0 50 100 150 200
x [m]
Fig. 5 Hypothetical sloped soil domain

assumed for water infiltration and slope
stability analysis.
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Fig.6 Observed rainfall at Shirakawa

observatory, Fukushima Prefecture, used for
rainwater infiltration analysis
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Fig. 7 Observed seismic acceleration at

Shirakawa observatory, Fukushima Prefecture,

used for slope stability analysis
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Table 1 Parameters of hydraulic properties of soils
which were used for the water infiltration analysis

Parameters Surface layer Deeper layer

6, [m3m?] 0.645 0.595

6 [m3m°] 0.398 0.441
o[-] 1.19 1.36

wm [cmH,0] -43.9 - 595

Ks [cm/sec] 0.02 0.0033
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Fig. 8 Simulated distribution of pore water

pressure; ) initial condition, b) 11" of March, c)

1% of July, and d) 1% of August, 2011
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Fig. 9 Simulated temporal change of the factor
of safety for the north-east facing slope (45°)
with acceleration data
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Fig. 10 Dependence of slope instability on slope
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Fig. 11 Simulated temporal change of the factor

of safety for the south facing slope (180°), on a)

11" of March, b) 1% of July, and c) 1% of
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Fig. 13 Simulated slip surface of the landslides
for the south facing slope (180°), on a) 11" of
March, b) 1% of July, and c) 1% of August, 2011
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Effect of Soil Moisture on Landslide Occurrences by the Earthquake - Tohoku Pacific Ocean
Earthquake

Daizo TSUTSUMI, Masaharu FUJITA, Shusuke MIYATA,
Yoshifumi SATOFUKA® and Norifumi HOTTA®

(1) College of Science and Engineering, Ritsumeikan University, Japan
(2) Graduate School of Life and Environmental Science, Tsukuba University, Japan

Synopsis
The pacific side of Tohoku region, Japan was suffered by a devastating earthquake on 11th March, 2011.
Several hillside slopes were collapsed due to the earthquake in inland region, and a number of people were
also killed by the sediment related disaster. Contrasting with the devastating earthquake which suffered wide
area, the landslides were limited in its number, area, and size. To understand the reasons of this limited
landslide occurrences, distribution of the maximum earthquake acceleration was investigated. The effects of
the slope topographical properties such as slope gradient, direction, and bedrock geomorphology were also
investigated by the field observation. Numerical experiments were also conducted to demonstrate the effects
of the slope topographical properties and soil moisture conditions on the landslide occurrences. From the
field investigations and numerical simulations, it is elucidated that the reasons of the limited landslide
occurrences are 1) limited suffering area of strong acceleration by the earthquake and 2) relatively dry soil
moisture condition of slopes at the earthquake occurrence.

Keywords: landslide, Tohoku-Pacific Ocean Earthquake, soil moisture condition, static analysis of slope
stability
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