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A collapse of the sea-cliff at the western entrance of
Toyohama Tunnel : What do the observation of the collapsed
surface and falling rocks tell us ?

LB R F R E R AR R R ER E F Y
; SUN SRR IS
Earth & Planetary Sciences, Graduate School of Science,
Hokkaido University, Kita-ku, Sapporo, 060
Teruo WATANABE and Nachio MINOURA

Abstract

The collapse of the sea-cliff at the western entrance of Toyohama Tunnel occurred in the
morning of 10th ot February, 1996 and 20 people including a bus driver, passengers and one car
drives were the victims of the disaster. Geological observation of the collapsed cliff-surface of
Miocene hyaloclastites tells us that a deep and nearly vertical fracture had been formed by exten-
sion of discontinuous fractures along the cliff. ~Groundwater supply and related weathering proces-
ses were essentially important for the development of fractures. The main outlets of groundwater
occurred along the gently declined unit-boundary between the middle unit, composed of hyaloclas-
tite unit (lava flow proximal debris flow), and the upper unit of reworked hyaloclastite. It tells us
also that the outlets developed as pipe-paths in every ca. 20 m interval along the unit boundary.
The main outlets of ground water was unfortunately not cropped out on the suface. Therefore,
the past episode of falling rocks of hundreds cubic meters, which occurred in front of one of the
groudwater outlets, could not lead to a prediction that the next groudwater outlets inside of the
cliff, 20 m away, was preparing a subsequent peeling-off of the cliff. Unusual climate change, such
as a rapid change of average day-temperatures from — 10°C to nearly 0°C and the thickest snow-

fall, suggesting a large amount of water supply, may have generated high interstitial water-



pressure, and accelerated fracture-extension.
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