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(a) ertex-shaped slope
Block P(Ri) PV) | P(E) E
2.73x10° | 0004 | 6.36x10%2 | 4.65x107
Cubic 159x10° | 0.004 | 3.70x10% | 2.70x107
0 0.004 0 0
y | 1.12x10® | 0.004 | 260101 | 1.90x10°
exagonal
_g 533x10° | 0004 | 1.24x10™ | 9.07x107
prisms
159x10™° | 0004 | 3.70x10% | 2.70x10°®
(b) \alley-shaped slope
Block P(Ri) P(V) P(E) E
317x10% | 0004 | 7.40x10% | 540x10°
Cubic 1.89x10® | 0.004 | 440x10" | 3.21x10°
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317x10° | 0004 | 7.40x10" | 5.40x10

1) Cundall, P. A. : A computer model for simulating progressive,
large-scale movements in blocky rock systems. Symposium on rock
mechanics, Nancy, \Vol. 2, pp.129-136 1971.

2) Guzzetti, F. :  Landslide fatalities and the evaluation of risk in Italy,
Engineering geology, \bl. 58, pp. 89-107, 2000.

3) Stoffel, M. : A review of studies dealing with tree rings and rockfall
activity: The role of dendrogeomorphology in natural hazard
research, Natural Hazards, \ol. 39, pp.51-70, 2006.

4) Neil, K. S. and Steven, G V. : Probabilistic rockfall hazard assessment
for roadways in mountainous terrain, 39 Canadian Conference on
Geotechnigque and Natural Hazard, 2003.

5) Nishimura, T., Seiyama, T., Kiyama, H. and Taniguchi, Y. : A
three-dimensional simulation model for rockfall using distinct
element method, Proceedings of the 3rd international symposium on
rock stress, RS Kumamoto 03, pp.449-454, 2003.

6 ()

pp.351-375, 2002.
7) Heidenreich, B. and Labiouse, V. : Small scale experimental study of

- 163 -



rockfall impacts on granular slopes, Rivista Italiana di geotecnica,
Anno XXXVIII, No.2, pp.80-91, 2004.

PROBABILISTIC ROCKFALL ENCOUNTER MODEL
USING A THREE-DIMENSIONAL NUMERICAL SIMULATION METHOD

Tsuyoshi NISHIMURA, Junsei HASHIMOTO and Hideo KIYAMA

A probabilistic rockfall encounter model using a three-dimensional numerical simulation is presented
to study the traffic safety for roadways in mountainous terrain. The model consists of a rockfall path
analysis and an encounter analysis. The three-dimensional rockfall path analysis, which is based on the
equation of motion of rigid body, produces all possible trajectories and end points of potential falling
rocks to delimit the endangered zone on the road at a given site. The probability of encounter is dependent
on the probability that a vehicle and a falling rock will be in a same trial-segment in the zone. In this
paper, the probability of encounter is calculated at two roadways in mountainous terrain.
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