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Table 1 Physical properties and mechanica properties of rocks and soils

. Andesite Tuff breccia Andesite Tuff breccia
Rock properties _ _ _ _
(weathered, Site A) (weathered, SiteB)  (fresh, Site D) (fresh, SiteD)
Depth (m) 02 07m 02 09rmr 325 329rmr 187 189mr
Liguidlimit W 39.53 60.14 - -
Padticlimit Wp 34.83 44.80 - -
Plagticity index |Ip 470 1534 - -
Specific gravity Gs 2597 2643 - -
Water content W, 2399 58.19 - -
Vodraio e - 2161 - -
Degree of saturation S - 76.24 - -
Porosity n - 684 - R
Density p (cm’/g) - - 273 209
Longitudind wave velocity,
Vp (km/s) - - 559 2.06
Transverse wave velocity,
Vs (km/s) - - 256 0.96
Rock mass dlassfication D D CM CL
Uniaxid compressive strength,

6. (kgflon?) - - 1937 837
Coheson ¢ kglanf) 081 0.08 - -
Angleof internd friction ¢ ° 37 25 - -
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Fig. 7 Results of standard penetration test
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Table 2 Results of pore size digribution andysis

o
pory s - § ol

Permeabilit: bulk dens average pore ific surface
rock sample permeability (darcy) Y porod v ag P ped
(cm/s) (g/em®) radius (im) area (cm?/g)

Andesite lava (fresh) 2.37x107  2.45x10™Y9 1.55 2.39 0.008 112
Andesite lava (weathered) 4.90x10°®  5.08x10° 10.0C 1.99 0.013 4.89
Tuff breccia (lahar deposits) 9.24x10°  9.58x10° 33.6€ 1.64 0.542 8.48
Tuff breccia

(block and ash flow) 2.50x10°  2.59x10°F 22.32 1.94 8.181 7.19
Kawabira diorite (fresh) 4.95x10°%  5.13x10° 3.92 2.49 0.059 0.94
Kawabiradiorite (weethered) 2.08x10*  2.16x107 36.2€ 1.94 0.693 5.18
Togitsu propylite 1.18x10°%  1.22x10 14.34 1.84 17.200 455
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permeability and resistivity in fluid saturated rock A
re-appraisal, Mech. Materials, Vol. 2, pp. 345-352.

Geological Features of Slope Failures Due to 1982 Heavy Rainfall Disaster
in Nagasaki, Japan

Kenrichi NISHIYAMA* and Masahiro CHIGIRA*
* Disaster Prevention Research Indtitute, Kyoto University
Synopsis
Many dope falures occurred in Nagasaki, Japan, due to heavy rainfal on Jury 23th, 1982. Many dope
failures occurred at mountain dopes consists of tuff breccia. In contrast this, afew dope failures occurred a mountain
dopes condsts of massve andesite lava. In generd, rock strength of tuff brecciais low than massive lava. In addition,

grade of weathering of tuff brecciais high than massive andesite lava. These facts show that dope falures of volcanic
rocksin Nagasski didtrict are closdly rdated to rock strength and permeshility of rock masses.

K eywor ds: Slopefailures, Nagasaki disaster caused by heavy rainfall, VVolcanic rocks, Rock properties
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