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Risk assessment for the earthquake-induced slope failures
using micro—zoning technique

Akio Yamamoto™ , Yuki Okamoto ™, Shunpel Manabe *
Kenji Tobita™* and Akihiko Wakai® **

Abstract

Many local governments in Japan have been implementing the local disaster management plan in
preparation for the future earthquake damage. The seismic micro-zoning technique has been used frequently
to estimate the damages by earthquakes and to develop earthquake disaster reduction plans. This paper
focuses on the earthquake-induced slope failures and reviews the risk assessment methods in the seismic
micro-zoning technique. The new methods of risk assessment for earthquake-induced slope failures are
introduced. The methods consist of the 3-D FEM response analysis and the estimation of engineering
bedrock input motion by empirical Green’s function. These methods were properly validated by the slope
damages and observed strong motions at the engineering bed rock in Feb. 25th, the 2013 Tochigi-ken-
hokubu Earthquake. These methods contribute to the improvement in evaluation accuracy of the
earthquake-induced slope failures for the earthquake disaster management plans.

Keywords: risk assessment, earthquake-induced slope failures, seismic micro-zoning technique,
3D-FEM analysis, empirical Green’s function method.
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#z-1 FHAERIC L 2 fEREOR N (HABRKHS (1988))
Table 1 Slope failure factors and risk weight allocations (Japan Road Association (1988))
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Table 2 Slope failure factors of maintenance and risk weight allocations (Japan Road Association (1988))
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Table 3 Slope failure criteria (Japan Road Association (1988))
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Table 4 Slope failure factors and risk weight allocations (Saitama Prefecture (1982))
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Table 5 Criteria of slope failures by earthquakes (Saitama Prefecture (1982))
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Table 6 Criteria of slope failures by earthquakes (Miyagi Prefecture (1986))
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Fig. 1 Comparison of the results of slope failure assessment by the existing method and
the actual number of slope failures in the 1978 Miyagi-ken—oki Earthquake (Miyagi Pre-

fecture (1986))
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Fig.2  Finite element model for the analysis (Wakai et al. (2008))
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Fig.3  Examples of h- y relationships and hysteresis loops in the UW model and the H-D model
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Table 7 Earthquake data in Tochigi-ken-hokubu
(The Seismological and Volcanological Bulletin of Japan

(2013))
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Table 8 Groud layer configurations at the KiK-net Kuriyama-Nishi
obtained by PS logging
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Strong motion records at the KiK-net Kuriyama-nishi in Tochigi-ken-hokubu Earthquake (2013.02.25)
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Wide area earthquake damage map with slope failures and ground damages in Tochigi-ken-hokubu Eq. on Feb. 25, 2013
(Wakai (2013))
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Fig. 7  Earthquake damage map at Meotobuchi-Onsen with slope failures and ground damages in Tochigi-ken-hokubu Eq. on Feb. 25,

2013. (Wakai (2013))
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Table 9 Set parameters for BESSRA (2013) analysis
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I #+ 4.0 16.7 220 8.23E+04 0.45 2.39E+05
2 bR 18.0 19.6 400 3.20E+05 0.40 8.96E+05
3 | Wb~ 10.0 20.6 960 1.94E+06 0.30 5.03E+06
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Table 10 Earthquake parameters for the empirical Green’s function analysis
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