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Table 1 Physical properties and mechanical properties of rocks and soils

Rock i Andesite Tuff breccia Andesite Tuff breccia
OCk properties {(weathered, Site-A)  (weathered, Site-B) (fresh, Site-D) (fresh, Site-D)

Depth (m) 02~0.7m 02~09m 32.5~329m 18.7~18.9 m
Liquid limit, #;(%) 39.53 60.14 - -
Plastic limit, #»(%) 34.83 44.80 - -
Plasticity index, /p 470 1534 e :
Specific gravity, Gy 2.597 2.643 - -
Water content, W, (96) 23.99 58.19 - -
Void ratio, e - 2.161 - -
Degree of saturation, S,(%6) - 76.24 - -
Porosity, n(9%6) - 68.4 - -
Density o (cm3/g) - - 2.73 2.09
Longitudinal wave velocity,
V, (km/s) - - 5.59 2.06
Transverse wave velocity,
¥, (km/s) - - 2.56 0.96
Rock mass classification D D CM CL
Uniaxial compressive strength,

o, (kgf/lem?) - - 1937 83.7
Cohesion, ¢(kg/cm?) 0.81 0.08 - -
Angle of internal friction, ¢ (°) 37 25 - -

A-1 A2 A
N-value N-value 3 N-value
GL-0 (m) - B IT oo s B L
v 20 4 | B 40 S | <20 4
Vv . 3P0
! b
v ! A LT
VY A A A
5 v A A4
Vv A A A
v a 44
vV Ly A
v A A4 [N
op w0y, . 5
—V: ~ AAA
Sand and gravel L,_ s 8
v ; A A
5L [\y] Andesite Lo MR
EI Tuff breccia

Fig. 7 Results of standard penetration test
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Geological Features of Slope Failures Due to 1982 Heavy Rainfall Disaster
in Nagasaki, Japan

Ken-ichi NISHIYAMA* and Masahiro CHIGIRA*
* Disaster Prevention Research Institute, Kyoto University
Synopsis
Many slope failures occurred in Nagasaki, Japan, due to heavy rainfall on Jury 23th, 1982. Many slope
failures occurred at mountain slopes consists of tuff breccia. In contrast this, a few slope failures occurred at mountain
slopes consists of massive andesite lava. In general, rock strength of tuff breccia is low than massive lava. In addition,
grade of weathering of tuff breccia is high than massive andesite lava. These facts show that slope failures of volcanic

rocks in Nagasaki district are closely related to rock strength and permeability of rock masses.

Keywords: Slope failures, Nagasaki disaster caused by heavy rainfall, Volcanic rocks, Rock properties



