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Summary

Scoria, which is distributed throughout Jeju-do, is totally different from
general granitic soil of weathered rock or sandy soil in its mechanical
characteristics.

This study provides basic data for design and construction of actual
engineering by examining and analyzing mechanical characteristics of Scoria.
To do that, physical properties test was executed by color, and direct shear
test as well as triaxial compression test were performed to study strength
characterisics of scoria. Also, CBR test was done to examine usability of
scoria as road and supplementary materials. As results, general strength

constant was derived with these conclusions.

1. Internal friction angle of large direct shear test showed bigger than that
of triaxial compression test, and on standard direct shear test, it was
difficult to find breaking point because of continuous stress increase.

2. Results of triaxial compression test showed that internal friction angle
of scoria is proportional to dry unit weight and specific gravity increase,
and it is inversely proportional to void ratio increase.

3. Main elements of scoria are SiO2, AlOs, and Fe;Os. Higher SiO2 content
increases modified CBR. and lower Fe;O3; content decreases internal friction
angle and modified CBR.

4. For most of scoria samples, modulus of elasticity was about 2~
9kg/cm” This is much smaller value than that of sandy soil. and it is
almost similar to that of viscose soil.

5. Color fragmentation of scoria was occurred in yellowish brown, reddish
brown, and dark grey in order, and consideration of displacement needs to
be done on designing roads or other structures rather than that of strength

since lots of displacement was occurred on fragmentation.

= vii -



6. Modified CBR values of scoria varied: reddish brown samples from
Daho Park and Buk Orum were measured from 68 to 80, and dark gray
samples from Jimi Mounatin, Dusan Mounatin, and Gomun Orum were
measured from 63 to 77.5 on those values. Also, values of yellowish brown
samples from Budae Mounatin were measured 19. Thus, it is considered that
scoria samples except those from Budae Mounatin can be used as a subbase
material since modified CBR value of general subbase materials is 30 or
more.

7. Modified CBR value of Scoria becomes bigger as specific gravity,

0.95rqamay). and internal friction angle increase.
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TN AGAA AFASIT FEE LFoA AFFIeH, AdHE T &
g golmy] ga M2 e 429 Folg AAsAT.

Table 312 %018 AAF 287 A3 9 244F dehihn Qieh &
G HFoE2 FAZAN, AuES 43N, FAES G FaMo] 7:3
o HgR o QAT ARCEL AT FLao] 3THEY WgE
Ao deom, Fgotd JELES F24E HA UATh

Table 3.1 Area that pick sample
Sample .
Place name Color Location
No.
@ Daho Park Redish brown Bukjejugun Jocheuneup Seonhyulri
@ Buk Orum Redish brown Bukjejugun Gujwaeup Deukchonri
® Jimi Mt. Dark grey Bukjejugun Gujwaeup Chongdalri
Dark (30%)
@ Dusan Mt. Yellil;ﬂ li:)}\:vn (75%) Namjejugun Seongsaneup shihungri
o la 0 Dark grey(70%) Bubiel Joch Seonhyulr
omun Orum ukjejugun Jocheuneup Seonhyulri
Yellow brown(30%) eI P oeoniy
® Budae Mt. Yellow-brown Bukjejugun Jocheuneup Seonhyulri
@ Andol Orum Yellow-brown Bukjejugun Gujwaeup Songdangri

ol el ARH A@H ¥
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Ae FAT, Al AHE AR 2UE BYFA e Aolg Hopop g
Aotk A4 A2 AASTF AEE WA DX (oven-dry) AlA FAZ &
Fol @ W7A 7l F, Ax" AIEE AREWHA g3 URHA AEHS
AAsEA T AEAE 4 354 At o2 ;s Yehi AT Fig 3.
2~TFig 38+« &4 284E AAGHY YEEEXZFHS el AT

Table 3.2 72 Al8¥ #5AT FEATE HeERAAT

Table 3.2 Uniformity Cofficient(Cu) and coefficient of Gradation(Cc)

in Field.
Place name Do D3 Do Cu Ce
Daho Park 0.37 1.3 J2p 8.78 1.41
Buk Orum 0.54 1.66 5.4 10 0.94
Jimi Mt. 1.4 4.9 9 4.74 1.4
Dusan Mt. 0.93 1.05 2.3 4.34 0.9
Gomun Orum 0.85 2.9 6 7.06 1.23
Budae Mt. 0.15 1 3.2 21.33 2.08
Andol Orum 0.22 1.9 5 22.73 3.28
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Fig 3.7 Particle size distribution curve of Budae Mt. in Field.
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Table 3.3 Specific Gravity of Scorias.

Place name Specific Gravity(Gs)
Daho Park 2.67
Buk Orum 2.92
Jimi Mt. 2.70
Dusan Mt, 2.80
Gomun Orum 2.83
Budae Mt. 2.54
Andol Orum 2.89

XRF A1F71E o] &8 st AAgAT 7|4 &
(Ratio of Weight)©]™, LOI(Loss of Ignition)= 950%= ¢ &x=d
59 EAE 2459 0= 22X H7] Aol FAL u

L ER
AEE R
ol .

= o0

LOI=[(=7t+ A|&)LOIA - (=7FH+ A1 8)LOIF1/ (A &7A1)x100( %)

Table 3.4= Al@el AHEE AlEEC et steheA 232 Yeh o

_15_



Table 3.4 Chemical Composition of Scorias.

Place 5102 | ALOs3 | TiOz | FexO3 | MgO | CaO | Na2O | K20 | MnO | P:Os | LOI | Total

name wt(%) |wt( %) |wt(%) |wt(%) |wt(%) |[wt( %) |wt( %) |[wt(%) |wt(%) |[wt( %) |wt(%) | wt(%)

Daho Park|48.20 | 16.15| 2.54 | 11.18 | 4.05 | 7.08 | 2.61 | 1.48 | 0.16 | 0.48 | 5.14 | 99.06

Buk Orum | 3834 |19.89 | 2.93 | 13.563 | 4.61 | 7.31 | 2.44 | 0.96 | 0.22 | 0.70 | 9.30 | 100.22

Jimi Mt. | 43512082 | 2.87 | 12.61 | 4.06 | 532 | 2.12 | 1.68 | 0.19 | 0.48 | 6.24 | 99.90

Dusan Mt.|44.68 | 15.93 | 2.63 | 13.63 | 7.84 | 7.38 | 2.30 | 0.93 | 0.20 | 0.50 | 4.07 |100.08

Gomun
42.23 1 20.06 | 2.96 | 14.40 | 3.20 | 4.46 | 1.51 | 0.60 | 0.30 | 0.56 | 9.66 | 99.93
Orum
Budae Mt.|31.82|20.18 | 4.05 | 20.04 | 2.72 | 0.77 | 0.24 - 0.37 | 0.54 | 18.50 | 99.22
Andol
31.27 | 19.84 | 4.03 | 19.31 | 3.55 | 1.20 | 0.31 - 0.41 | 0.73 |18.36 | 99.00
Orum
2. A& Ey|

Sole @A 277 Qut B el A4 HE SAR FTHEe @
g mA 9AZEE 940l W0emold HE AE A YA 27lel Ha
A9 Aol7t & £E Q7] WEe] EE JAAVAER} HER FE AF
@ 9F APARNG7

Sole] AVPES 2] dd et 2ol A R AW AFZ

H S AREsHA T

2 A7 AEE EE AFAGNEVIe dutH oz gol AMEHE
ELE A9 AFoz, 229 B2 97158 °™ AZ°] 633mm. ¥°I7}
42mmolal, HFE Ao & S4 ol

i
=
v
ol
-z
L
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Fig 3.10 Control Panel.
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Fig 3.11 Horizontal Strain Control System.
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Large
3.94
2.60
4.29
4.38
4.90
4.77
4.45

Void ratio
€0

Standard
3.45
2.24
3.43
3.24
4.05
4.40
4.45

Large
0.54
0.81
0.51
0.52
0.48
0.44
0.53

Unit weight
~,(kg/cm®)

0.60
0.90
0.61
0.66
0.96
0.47
0.93

Standard

Relative
density Dr
(%)

70
70
70
70
70
70
70

Place name
Daho Park
Buk Orum
Jimi Mt.
Dusan Mt.
Budae Mt.
Andol Orum

Table 3.5 Unit weight and void ratio of Scorias.
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Table 3.6 Strength Parameter

Large size
Place name
c (0]
Daho Park 1.20 41.5
Dusan Mt. 1.13 41.9
Andol Orum 0.81 40.9
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Table 4.7 Unit weight and void ratio of Scorias(Triaxial test).

Place name Relative density Unit Weig?t Void ratio
Dr(%) 74(kg/cm”) €0
Daho Park 70 0.78 2.42
Buk Orum 70 1.04 1.81
Jimi Mt. 70 0.79 2.42
Dusan Mt. 70 0.98 1.86
Gomun Orum 70 0.72 2.93
Budae Mt. 70 0.55 3.62

Fig 4.3 Central Bulging of Specimen

during Triaxial Test.
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Table 4.2 AFAFAIZES AATF A O FAltY HeliAH s
5 Bog FAE ALLEE v99 AdEE 0% dsteq FERES
0.51ke/crt (50KP2), 1.02kg/cnt(100KP2), 2.04keg/cni(200Kk) 2 WHSFA|A A|H S A A
st AELEd FUSE 54 ?l FAHLE 70% ot T59 2.04ke/
it (200k) & F+= FHGoNA stEAEEH FAAY FFHo] dEHo Fg
S AlF S AAE 7 i lﬂ’ﬂ TOoE2 T5%S 0.51ke/cnt(50KP),
1.02kg/crt (100KP2), 1.53ke/crt (150KP2) 2 SFRA 3L, F-of 22 (0.25ke/ et (25KP), 0.51
kg/cnt (50KP), (0.77kg/cnt (75KP), 1.02kg/cnt(100KP2) 2 ko] AR & ”/\]O}M‘:}.

=

HEGEAEA FEEAE A8 AST 5 A G AQEPEY
HEEY BARRYH FEHHAE oA Hed AlRAA —‘—/\H]—‘:— g5
bulgingo] WA Rk o] BRJ B FrA A7 TAse A
S 2 AAEn. o3 F& Hdsty] faA 2 AFddA HFFFAY
AH WBBE 2PAT BAAY AAABBE ol ate] $EWHAY A
FEY HAges FEst AFEStL Stk Fig 4394 ASUFAIEA &
FAEds YA

Table 4.8 Testing Contents(Triaxial test)

Triaxial Test
Place name Relative Confining Pressure(kg/cm?)
density Dr(%)
0.25 | 0.51 | 0.77 | 1.02 | 1.53 | 2.04
Daho Park 70 ® O] O]
Buk Orum 70 ® O] O]
Jimi Mt. 70 ® ® ®
Dusan Mt. 70 ® O] O]
Gomun Orum 70 ® O] O]
Budae Mt. 70 ® ® ® ®
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Deviator Stress Vs Axial Strain
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Fig 4.6 Relationship between strain Deviator stress(Jimi Mt.)
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Table 4.3 Strength Parameter

Place name Triaxial Test
¢
Daho Park 33.5
Buk Orum 37.8
Jimi Mt. o
Dusan Mt. 37.4
Gomun Orum 314
Budae Mt. 26.8

O

dtdow FATSE AEEY Fe AFHY 2 00)Aw Folo F+
Algo] mEtx Mohr-Coulomb® stdtF2o 2 F2& A Fig 410~Fig 4.15
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o me FTFH tEo Fol9 FMP LR TH| ol £ FEG U 5tAA
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Fig4.14 Relationship between normal stress and shear stress(Gomun Orum)
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Table 5.1 The Elasticity Coefficient of Scoria.

Place name Elasticity Coefficient
Daho Park 3.26 kgl cm®
Buk Orum 541 kgl cm®
Jimi Mt. 3.65 kgl cm?
Dusan Mt. 8.12 kg/ cm®
Gomun Orum 2.47 kgl cm®
Budae Mt. 0.08 kg/ cm®
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Table 6.3 Result of Penetration Test

Place name Modified CBR(%)
Daho Park 68

Buk Orum 80

Jimi Mt. 63

Dusan Mt. 77.5
Gomun Orum 76

Budae Mt. 19
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