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Seismic Observations during a Retrogressive Failure

Case Study at Tanagase in the Kii Mountains
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Synopsis

To investigate slow to fast phenomena of landslide, a monitoring of slope deformation

by extensometer and seismic observation by a seismometer set at the vicinity of a

retrogressive failure were performed. The area is underlain by broken formation and
mixed rock belonging to the Shimanto Belt. The retrogressive failure occurred in 2020 by
rainfall where a deep-seated catastrophic landslide had occurred in 2011 by heavy rainfall.
As a result, the displacement before and during the failure, the ground motion and its

Fourier spectrum were obtained. The spectrum had dominant frequency from 3 to 8 Hz.

One of the Fukuzono’s equation parameters o approached 1.85 last 24 hours.
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Fig. 1 Location map of the study area. Regional
geological structure of the Outer Zone of
Southwest Japan (simplified from Taira et al.,
2016)
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Fig. 2 Geological map of the study area. Solid lines (A—B) indicate the locations of geological
cross-sections shown in Figure 3. Green circles show the location of measurement apparatuses. S-1
and S-2 are invar wire extensometers. A-1~A4 and D1~D3 are drillholes.
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Table 1

Specifications of measuring instruments

A Maker
Measuring instrument Remarks Model number
Tipping bucket type Rain o
Pkl Accuracy <2% (100mm/hr) Ota keiki Seisakusho Co., Ltd.

No.34-T

Three component velocity Natural frequency 2Hz

Kinkei System Co., Ltd.

seismometer VS-300-01
Invar wire extensometer Measurement range 1000 mm OSASI Technos Inc.
Var wire ex Resolution 0.1 mm, linearity = 0.4mm/200 mm | NetLG-001
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Fig. 4 (a) Elevated views of the study site. Red points are ground control points. (b) Red lines are

isobathic lines at intervals of 2 m from the elevation difference data; 2012/6-2020/11. Blue and green

dashed lines indicate the retrogressive failure occurred in 2020, 2019, respectively.
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Fig. 8 Fourier spectrum before and during the retrogressive failure. The numbers in legend show the
elapsed time measured in seconds from 2020/7/9 23:10:50.
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Fig. 9 Fourier spectrum during the retrogressive
failure. The peak of Fourier spectrum shifts
toward higher frequency. The numbers in
legend show the elapsed time measured in
seconds from 2020/7/9 23:10:50.
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Fig. 10 Simulated water level of No.3 tank versus date curve (2019/4/5—2020/7/28). Two dashed
lines show the timing of the appearance of retrogressive failures.
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