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Strength Charateristics of Song-1 by Direct shear Test
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Cheju island formed by volcanic activity which results many distribution of cindercone all over the

island. Cindercone is composed of mainly scoria which is called “"song-I1" in Cheju dialect. The engineering

properties of this scoria is completely different from granitic residual soils or sandy soils. Cheju island is

being composed of mainly volcanic basalt, because of lack of quartzous sandy materials. Scoria is widely

used as road foundation. aggregate for concrete and filler for retaining walls. Therefore scoria is studied on

the behaviors of crushability strength. compactability and shearing strength.
From this study. the variation of grain size, water content and the influence of shearing strengh due to

compaction is observed and correlation of mechanical properties of decomposed granitic soil and scoria is made.

The results of compacion test and direct shearing test are as follows

(DO

(2)

3)

(4)

(5)

Scoria is vesicular perform high permeability accordingly and shows microcrytalline texture with
fewer clay minerals while granitic weathered soil has granular texture of which feldspar produce
abundant clay minerals by kaolitxation

The decompose granitic soils behave increment of density and decrement of optimum moisture
content by increasing compaction energy. scoria shows increment of density but no variation in
optimum moisture content is observed during the application of compaction energy. This indicates
the higher ratio of micro vesicular in scoria. The void ratio after compaction is higher in scoria
than decomposed granitic soils.

The crushing index is the highest in grain size of 0.1 - 0.5mm in decomposed granitic scil and
constant increment of ratio is obseved in scoria.

At O.M.C state. the angle of internal fricion is increasing and cohesive index is decreasing due to
increment of compaction energy while both angle of internal friction and cohesive index is
decreasing due to the increasing simultaneously in scoria. The increment range of shear strength is
higher in scoria than decomposed granitic soils.

In stress-strain curve this increment range of shearing strength of scoria is larger than granitic soil
but the horizontal strain up to failure point is smaller.
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Table 1. Distribution of water content on scoria
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Sample No A B C D E
Water Contant(%) 24.28 20.18 29.00 27.75 26.2
Average( %) 25.48
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Table 2. Chemical property of scoria and gra-

nitic soil
4 = % ol(%) 3 72 E(%)
S0, 50.48 70.18
AlOs 15.97 14.47
Fe,0, 11.79 1.57
MgO 6.56 0.88
CaO 4.54 1.99
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K,0 1.23 4.11
MnO 0.19 0.12
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Fig. 1. Grain-size distribution of scoria
BIZAIE

KS 23089 #3(QE§5.1997) 1 A4A Fold
e v FAEE QAT dole MG J1E
o] g2 AR NFH Ae 71XE AAE A
o] oF 10412 014 B4 HlF FF A8t
Qon, 4¥9) JAEE 757 As 7 AR
of thal 43 vHE A 2 HAFE viF2
2 AB3Qch W ol§ & A8 ¥F E£EE
Table 3014 BE uie} ol 2782014 2809 At
ol§ Rolx glew 1 PFFS 28022 Jehdh

Table 3. Specific gravity of scoria

Sample No A B C D

¥ £ Gs | 2.782 ) 2.804 | 2.812 | 2.805 | 2.809

Average 2.802
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Table 4 Comparison of standard mold and reduction meld on compaction energy (Ec)

AN A (ch) | WRke) H(em) NB(#) NL Ecl Kg/ cm?)
Sx30x3x25
EZ Mold | 99226 25 30 25 3% 992.26
= 5.67
1.44x14,7x3x25
%4 Mold | 28274 1.44 147 25 3% 282.74
= 5.62

Table 5. Comparison of standard mold and reduction mold on max. dry unit weight

258) 502) 1008} v X

EZ Mold

AQIzAE 1.144 1.199 1.235 #4 ERNR
(g/c)
22 Mold

HAidzdx 1.146 1.200 1.233 £#10 BB
( g/cr)

& 5 9 (%) 25.2 26.6 28.2
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Fig. 3 Moisture content vs. dry unit weight rela-
tionships for compaction energy of granitic
soil.
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Fig. 4. Moisture content vs. dry unit weight rela-
tionships for compaction energy of scoria.
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Fig. 7. Grain-size distribution curves with num-

ber of blows per layer for granitic soil.
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Fig. 9-3. Determination of shear strength param-
eters at optimum moisture content for
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