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Studies on the Physical and Mechanical Properties of the Shirasu

I. On the Shear Tests of Undisturbed Specimens

Reijiro KAWAHARADA

(Laboratory of Farm Mechanics II)
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Table 1. Physical properties of specimens

Percentage of separate present

Soil class |— T T T R e -
Separate \ Gravel l Sand ) Silt N Clay \‘ Colloid
s ;;;;SE?QQEJMANE?ZDA, Jmmggfopﬁ Wﬁ,9?5t9995 | 0.005~0.001 0.001>
% \ 17.6 L 68.4 ‘ 9.0 3.0 2.0
Natural water content (%) \ 15~24 “ Specific gravity (g/cm?) 2.38
Liquid limit (%) 1 424 | Apparent specific gravity (g/cm3) 1.37~1.47
Plastic limit (%) 5 n.p. “ Dry density (g/cms) 1.19
Plasticity index K n.p. “ Porosity (%) 50
Relative consistency 0.35~€.:57 | Void ratio 1.0
Flow index 10.6 ‘\ Degree of saturation 36~56

222



&5 ADYIBH - JIERC BT A% G5 1 ) 2

THBLID LUBRAR S OMELRT, MBIIBOK (E0.10m, £X 290 m) % ki s UEE
ﬁ%@&?v*(3“W)T%ﬁKWLﬁﬁﬁﬁ%&Ot.?kb%ﬁﬂ@%ﬁmyixgwmﬁ
RTEN—F DBER FHE & Licbld Th 5.

2) %H@%E%%E-%ﬁ%uwﬁKEV?Z*kv%h1v%%0momfﬁ0t.%@%
FME % Tablel. (2573

HI RROFEBRUVER

LRROD &5 ISR E ORI IRE R EEA I, WERSVRE VR S B 2 L AT E Sy
DHETh DT ZH B A BT &, 4 EIL— 5% 50 mm O —FE Il BRI * 2 (o7, Jihr LT
mﬁﬁ@ﬁﬁﬁﬁﬁﬁﬁot.éﬁﬁ@ﬁm%gm&gﬁ%@m%¥ﬁ@gﬂmﬁﬁmmﬁgg
DVIEEDEEL TSR Th DR e bR DA RIS B> L ikl Hic i RGBT
v BBAEERAICORTE Fig. 1D X 5 Tha*™ . REBE I H>C HEKEED & 2 OEEHR
O'WEBEE AR kD & Table2. © X 5 Th 5.

Table 2. Cohesion and internal friction angle for various values of water contents

No. of line { Water content (%) Cohesion (kg/cm?2) Internal friction angle(®)
(1) 16.2 1.53 | 52.2
(2) 28.2 1.50 i 49.3
(3) 35.4 1,27 | 42.0
(4) 40.1 113 | 32.8
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Fig. 3 Internal friction angle and cohesion as a function of water content

(1)eeeeee Relation between water content and internal friction angle
(2)eeerer Relation between water content and cohesion
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Réesuméeé

The shear tests on undisturbed specimens of the Shirasu were put in practice.
The results obtained are summarized as follows:

(1) The shear resistance has an approximately constant value (internal fric-
tior. angle 53-50°, cohesion 1.5 kg/cm?) under the condition of the natural water
content 15-24 % and decreases rapidly as it comes near 30 % (Figs. 1, 2 & 3).

(2) Applying the results of tests to the FELLENIUS' theory, it seems to me
that a cliff of the Skirasu is comparatively free from danger in this test (Fig.4).

(3) Pumices or gravels in the Shirasu layer may in all probability add to

the security of the Shirasu in the point of strength within the range of the
natural water content.



