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A Study of Suitability of Material on the Compaction pile of
Crushed stone of Scoria

Jung-Man Nam, Jun-Ho Kim and In-Seok Kim’

Major of civil & Environmental, Cheju National University, Jeju-Do 690-756. Korea
* Jeju Provincial Government, Yeon-dong, Jeju-si, Jeju-do 690-700, Korea

Scoria, which is the major components of the ground of Jeju island, is analyzed and carried out
on the basis of the experience without any engineering technique at each construction spot. So, the
present study examined the strength of the compacted Scoria and estimated the utilization of the
compacted Scoria as the material of the Geopier on the basis of the middle conception between the
deep groundwork and shallow groundwork. The result of the direct shear test was 45.10°~58.24°.
And there was no significant difference between this result and the sheared resistant angle shown
by Geopier, 48.84°~52.24°. Because of the similarity between the strength of the compacted Scoria
and the compaction crushed stone, it is possible that the Scoria can be used as the aggregate of
the pillar by the short Geopier, even if the Scoria are included in the caving quantity when
compacting.
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A Drill cavity.
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Fig. 3. Construction process of Geopier.
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Table 1. aggregate gradation

sieve passing ratio (%)
25 mm 100

19 mm 90 ~ 100
No. 4 0 ~7
No. 8 15~ 30
No. 200 2 ~15
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saturated unit weight 223 g/cm
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Table 4. Chemical composition of Scoria

Place Si0» | AbOs | TiO» | FeOs | MgO | CaO | NaO | KO | MnO | P:Os | LOI | Total
name wt wt wt wt wt wt wt wt wt wt wt wt
(%) | (%) | (%) | (%) (%) | (%) (%) (%) (%) (%) | (%) (%)

Jimi Mt 351 | 082 287 [ 1261 | 406 | 532 | 212 | 168 | 019 | 048 | 624 | 9990
Gomun Orum | 4223 | 2006 | 296 | 1440 | 320 | 446 | 131 | 060 ' 030 | 036 | 966 | 9%
Worang Mt.(A) | 4899 | 1433 | 242 | 1227 | 793 | 873 | 267 | 13 015 045 014 | 962
Daho Park 4820 | 1615 ] 254 | 1118 | 405 | 708 | 261 148 | 016 | 048 | 514 | 906
Worang Mt.(B) | 486 | 1428 | 238 1230 | 746 | 821 | 302 | 163 015 . 052 | 083 | 9937
Dosan Mt. 468 | 1593 | 263 | 1363 | 784 | 738 | 2301 093 020 | 050 | 407 | 100.08
Andol Orum 3127 | 1984 | 403 | 1931 | 33 | 120 | 031 - | 041 | 073 |1836 | 900
Worang Mt.(C) | 4345 | 1563 | 279 | 1462 | 825 | 699 | 142 058 | 018 | 049 | 582 | 10022
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Table 5. Uniformity Cofficient(Cu) and Coeficient(Cc) of in field

Place name D10 D30 D60 Cu Cc Color
Jimi Mt 1.40 490 9.00 4.74 1.40 Dark-Grey
Gomun Orum 0.85 250 6.00 7.06 1.23 Dark-Grey, Yellow-Brown
Worang Mt.(A) 1.07 3.00 540 2.05 156 Black
Daho Park 0.37 1.30 325 878 1.41 Red-Brown
Worang Mt.(B) 0.20 1.00 310 155 1.61 Red
Dosan Mt. 053 1.06 2.30 434 0.9 Dark-Grey, Yellow-Brown
Andol Orum 022 1.90 500 22.7 328 Yellow-Brown
Worang Mt.(C) 0.63 1.60 310 492 131 Yellow-Brown
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Table 7. Compaction test result

optimum maximum
Place name moisture drv density
content (%) (g’om)

Jimi Mt 21.0 1.36
Gomun Orum 36.5 1.21
Worang Mt.(A) 98 1.32
Daho Park 149 1.33
Worang Mt.(B) 56 153
Dosan Mt. 26.0 1.48
Andol Orum 43.0 1.14
Worang Mt.(C) 23.6 1.40
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Table 8. Result of direct shear test of
compaction scoria

Place name cohesion ¢ ar}gle of shear

(hg'cm) resistance ¢ (°)
Jimi Mt 0.31 64.54
Gomun Orum 042 49.96
Worang Mt.(A) 252 52.33
Daho Park 1.88 3B.77
Worang Mt.(B) 24 61.72
Dosan Mt. 0.73 6.66
Andol Orum 0.7 6763
Worang Mt.(C) 21 3953
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Table 9. Result of direct shear test and triaxial

compression test comparison

angle of shear strength decrease
Place resistance ¢ ratio,
large triaxial
name direct |compression|C tan ¢,= tandy
shear test test C
Daho
415 335 .
Park 15 335 1.33
Dosan| 4 g 374 117
Mt.
o 7] A,
0 AMABANGLR TE g3k
b ARYFARANGOL 78 3t
C: Za44 (1.17~1.33)

Table 10. Shear strength of compaction scoria

(C=13

Place name b ba B omd
Jimi Mt 338° 64.54° 28.24°
Gomun Orum 31.4° 49.96° 42.47°
Worang Mt.(A) | 2727 22.53° 45.10°
Daho Park 335° BD.77° 4851°
Worang Mt.(B) | 31.92° 61.72° 55.03°
Dosan Mt. 37.4° 56.66° 49.46°
Andol Orum 271.86° 7.63° 61.85°
Worang Mt.(C) | 2221° 59.53° 32.39°
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Table 11. Proposal of color in relation to scoria
internal friction angle

' internal .
Color . ial
ol friction angle spec

Fe>O3; much inclusion,

. 24° ~928°
Brown | 24°~28 influence is small of Cu

Red 28°~36° influence is much of Cu

AlLOy much inclusion,

Biock 33 ~38 Cu Is influence
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Table 12. Special of scoria

State of internal | modulus -
friction of special

sconia angle |elasticity

strength’s
24~81 | influence is large
kg cp | with chemical
component ratio
of scona
Yellow-Brown <
Red-Brown <
Dark-Grev

natural | 24°~38°

compaction| 42°~61° -
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