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Slope failures in Ribira, Hokkaido caused by Typhoon 10, 2003: Relationship between the collapse
style and the slope geology of the Paleogene Niseu Formation

00o0o0o0ooooodoooogoooog
Gentaro Kawakami, Jun Tajika, Satoshi Ishimaru and Sunao Ohtsu

Abstract

This paper describes styles of the slope failures of bedrocks caused by Typhoon 10, 2003, in northwestern Hidaka,
Hokkaido with reference to slope geology. The failures preferentially occurred in Ribira area, the upper reaches of the
Appetsugawa River. Depths of the failures show 5-20 meters. Most of the collapsed slopes consist of interbedded
sandstone and shale of the Paleogene Niseu Formation. Major failures (Type 1) show planar rapture surfaces
originated in joints of the bedrocks. The joints are sub-parallel to slope surfaces forming high-angle dip slope
structures. Resultant slope movements were probably slide style. Subordinate failures (Type 2) show chair’ -shaped
rapture surface and occurred only on the slopes constituted by sand/shale interbeds at their base and felsic tuff bed at
their upper part. The boundary of the interbeds and the tuff bed is probably sub-horizontal thrust plane characterized
by foliated and/or altered clayey zone. Such boundary may function as weak and inpermiable seal. Resultant slope
movements were probably slide/slump style. In addition to above two types of failure, a large weathered-rock-slump
occurred at the small spur constituted by greenrock, where an early slope movement had been progressed.

Oooooooooooooooooooooooooooooooooonn

Key words : Niseu Formation, slope failure, weathered rock slide/slump, joint, thrust
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Fig. 2 Distribution of slope failures shown in geologic map of the studied area.
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shale. Pefll circled[For scale.
0 B[High-angle fracturesl arrows(at intervals of
ca.10cm in shale exposed at rapture surface.
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argillic alterationl B The boundary between
the tuff bed and underlying stratdl white line(
showing offset at some tens of centimeters to
meters by high-angle faulil black lined C[J
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Table 1 Classification of slope failures caused by Typhoon 10, 2003 in the studied area.
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Photo 3 [0 A[Debris-Earth slide preferentially occurred at
lower valley walls.00 B[Debris-Earth slide
occurred at a valley head. The valley head is
covered by relatively thickl 3mCdebris bearing
Ta-b tephra.
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Fig.4  Schematic longitudinal cross-section of the Type
1 and Type 2 bedrock failures.
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Fig.5 O A[lStrike and dip of parallelly developed
rupture surfaces of the Type 1 failure and
fractures in the bedrock. Equal-area, lower-
hemisphere projectiori] B[Dipping direction of
slope where the Type 1 bedrock failure occurred.
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erosion aredl BO. Mafl circledCfor scale.
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Fig. 6 Result of Schmidt rock hammer test shows vertical variation of rebound valueS] R-valueCaround the boundary of
flat-lying tuff bed and sandstone/shale interbeds.

Gray and white backgrounds show shale and felsic tuff bed, respectively. See fig. 2 for localities.
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Fig.9  Schematic cross-section of two type bedrock
failures showing interpreted primary cause of
slope failure.
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