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Summary

The stratum of Jeju island make or appearance a base rock layer and a
volcanic geological stratum repeatedly as a result of reiteration volcanic activity
and environs an aerial volcano. Such stratum have another physical, chemical
property obey the main component of magma or the surrounding situation in
volcanic explosion. Especially, between base rock overapped pyroclastic deposits,
scoria, 1s classified yellow, red, and black according to it’s colors. So scoria, a
widely distributed in jeju island show another property follow, volcano eruption

time or it’s colors.

At the present day, Jeju island will be excuting or carrying out construction
works at an airport, a harbor, a road for development of a cosmopolitan free city.
This works is the large tendency than the past days. Especially, the city is

more massed and the establishment is becoming size of a middle or large.

In this visual point, this study made researches in scoria of forming a ground
of Jeju island because it was necessary the foundation research of a middle or
large fabric. This study will be analyze try to maintain for strength as a
foundation stuff when carrying out, mixing by pressing vibration a method of
constrution on the compaction pile of crushed stone of scoria of forming a ground
of Jeju island at the process of construction or mixed the smashed rock and the

scoria 1s generated in the scene of action.

Accordingly, first of all, the present Study was undertaken to investigate a
geological characteristics at Jeju island and physical features that cause a
difficulty during constructing. And a series of direct shear tests was performed
for the purpose of studying of mechanical quality of scoria. In tests, the direct
shear test has been used the macro shear box by 20%20%20 cm . Which's a size
of width length and height in all because a particle of scoria is much bigger than
a general soil. This study inquired into a intensity property of scoria, a special
quality according as a kind, a crushing trait of a particle, a strength trait
according as density, analysis according as conversion of functional rate and so
on.

The study gained a condusion like the next, as a result of operating a test for
research about suitableness of the compaction pile of short crushed stone, pick the

scoria materials of a kind of eight at a place of six on the volcanic geological



stratum in Jeju island.

1. As a result of examining to scoria, pyroclastic deposits of Jeju island, the more
a component of SiO, or Fe, Oz , the fewer a internal friction angle, and the

more a component of Al, Oz , the larger .

2. As a result of examining of testing the compaction pile of the scoria, the
scoria of black or red is good at the effect of compared, on the other hand, the
scoria of yellow is few the effect of compared and high a rate of volume function

pile.

3. The friction angles of the compacted scoria except a yellow scoria were shown

between 45.10° and 58.24°. That was the compaction pile of shot crusted stone.

4. It was possible to digging the soil as the diameter of 450mm and the depth of
8710m by using auger in nohyung-dong of Jeju city, also it didn't happen to
depression. The volcanic ashes made repeatedly on a trait of character of the
nature of the soil in Jeju island, so-1I think that it is possible a method of
construction the compaction pile even if it is compacted for the compaction pile of

short crushed stone, a volume of sinking is not much.

5. T decide that the scoria is fairly possible to use aggregate of forming a pillar
in a method of Geopier construction, when considering the strength of harden
the scoria and of harden crushed stone for similarity, the scoria which bored or
scoria is included among a volume of depression while compacting in the inside
of a cavern construction work.

That is the more profitable of aggregate by using as a material when applying of

a geopier method of construction.
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Table 4.1 Distribution of pick samples

> >
Hl S >
o (¢9}
zr =
— | N o
= o on
ﬁ W..ro @ ﬁ @
%ﬁ%%%%ﬁ%
X B =
]UT._ HO _WY_ HLO CT C.—E HT_O
MR Ao || || 5 e
& oW | o
OQ®F|O|0|&)|
> >
= m =r|=r|= m = | =
ol ol T
ol ey | TR R | RT |7 100 |
oh TP
_:T
= = =
J_,Auo
| R we

3

Al 7}
/j]

I
-

WA =71 Z(oven—dry) A A

ol o},

2 S YEeRA Y. Fig 3.3~Flg

i

Eiy

Hr
A

Hr
I

=]
=T

(o))
H

29

Table 423 zZomw A

2~ 1=
T

st =EA

AL Flg 4.2 ~ Flg 4.4 2t}

S5

iy

9]

]

A

7}

Table 4.2 samples gradation and color

3 3
o | = 7E = = = 7:._ = =
R | g | =R |G| 3|7
o+ | %O N + | N R
zr | on | R || R R R we | e
) o
o o1
ol en N Nlo|lo |
MREIEIRNBEE
Tla|a|d|lad]|a|a|a|a
vliolaole|ol=|lal| x| =
O R N RN B Il I I R !
B B I N R R
%)
ANEEIREESE
+ | N|o B | —|F Y]
o
le|g|x|d|z|8|8 |z
Al || @
olo|lo|o 0| o
DR |B|S|2 =22
Ald|a|es ]| — =
olo|lv|n|n|o|o|a |0
S| Flo|S|a|d|ln|d]g
Al -|o|l-|c|lolo|lo]| o
—_~
2 SIS o
< HLO E#U \._Awﬁ O a‘mﬁ HLO E_H \Mﬁ
g = o] Yo ey o]
@ — UT HLo o] Eo El EE Eo
SN Ao | w7 | e
A~ o o o

_23_



Aol

—A—
\\ —— 2SN ,

!
i
i
|

Percent finer

\
\\r\\Mﬂ
100 10 1 0.1 0.0

Grain size(d,nm)

L
To3B8s883883

Fig 4.2 black sample grading curve(th 3 Al & &)

T [ [ [ [ 1000
‘\ -=— 2HE(B) ——ClosZ | 900
\ 80.0
\ 70.0 5
60.0 =
\ 500 §
@]
400 ©
o
\ 30.0
20.0
o
3 10.0
e
: 0.0
100.0 10.0 1.0 0.1 0.0
Grain size(d,nm

Fig 4.3 red sample grading curve(thd Al & &)

- 24 -




4'@& 1 | T T 100
220 + R 0EDE

/-'
8 8

==
3

\

/
8 8 853 8 8
Percent finer

A
NN
f 1 Ws

100.0 10.0 1.0 0.1
Qansze(dmm)

—
(@)

)
© o

Fig 4.4 yellow sample grading curve(ttg A& &)

2) st &4
XRF A@715 ol&3] stehids A8t o714 @9l FAS A
(Ratio of Weight)o]™, LOI(Loss of Ignition)& 950%=2] &= AlRE
& Fo| FAE FA3te 950%9] 2=olA El9-7] o] FAe wo|t,
LOIF[(Z=7F+A] 2)LOIAL — (=7FH+ A )LOLF1/(A 55 71)<100(%)
Table 4.3= Aol AH&E A5 g st 235 eyl

_25_



Table 4.3 Chemical Composition of Scorias

Place Si0; |ALOs| TiO; |FerO3| MgO [ CaO |NaxO | KO [ MnO | P,Os| LOI | Total

wt wt wt wt wt wt wt wt wt wt | wt wt
(%) 1 (%) | () [ (%) | (%) [ ()| () [ ()| (%) | ()| (%)]| (%)
A v 8- 43.51(20.82| 2.87 [12.61| 4.06 | 5.32 | 212 |1.68 | 0.19 | 0.48 | 6.24 | 99.90

name

AT LE  [42.23]20.06| 2.96 (14.40| 3.20 [4.46 | 1.51 | 0.60 | 0.30 | 0.56 | 9.66 | 99.93

e F(A)|48.99(14.53 | 2.42 |12.27| 7.93 | 8.73 | 2.67 | 1.33 | 0.15 | 0.45 | 0.14 | 99.62

O35 48.20(16.15| 2.54 [11.18| 4.05 [ 7.08 | 2.61 |1.48| 0.16 | 0.48 | 5.14 | 99.06

Y8 $(B)|48.60(14.28| 2.38 |12.30| 7.46 [8.21 | 3.02 | 1.63 | 0.15 [ 0.52 | 0.83 | 99.37

TAHe |44.68)15.93| 2.63 [13.63| 7.84 [7.38 | 2.30 | 0.93 | 0.20 | 0.50 | 4.07 {100.08

}ELFE [31.27(19.84| 4.03 |19.31|3.55 [1.20| 0.31 | - | 0.41 | 0.73]18.36) 99.00

LHE H(C)|43.45(15.63| 2.79 [14.62| 8.25 | 6.99 | 1.42 | 0.58 | 0.18 | 0.49 | 5.82{100.22

2. 50/9f CIHSEY

A" 870 Algel diste] dRAAAS

gAA TS v ZEE(Proctor, 1933)7F & (earth dam)e] A]-& 3] ol
HAstAdA A oo} FAle] HEste WHES AJMST F AEH 7
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Table 4.4 compaction test type ( KS F 2312, 19953)
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°34 V (kg h(cm) (cm) N, N, (mm)
A 10 3 25 19.0
25 30

B 15 3 55 375

C 10 5 25 19.0

D 45 45 15 5 55 19.0

E 15 3 92 315
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Table 45 compaction test classified by compaction energy(® 4.15 ARgalx A

A" A B C D E
GANIA fof - emfem® | 5% | 1311 | 1192 | 2623 | 2633
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Fig 4.6 compaction curve
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Table 4.6 compaction test result
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Place name HZ (%) HAul Ax D=( ¢/ md)
2| m) B 21 1.36
AELE 36.5 1.21

25 4(A) 9.8 1.32
U353 - -
25 4(B) 5.6 1.525
T 26 1.475
AEQE 43 1.14
43e 4(© 23.6 1.4
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Fig 4.15 Shear spectacle
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result of direct shear test of compaction scoria
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result of direct
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Table 4.9 shear strength of compaction scoria (strength diminution coefficient

C = 1.3)

Place name | A& A&7 ¢4 FRAE A2} @,
A =) = =
A v)E 64.54° 33.8 58.24°
ARQLE 49.96° 314 42.47°
43e 4(A) 52.53° 27.27 45.10°
03554 52.53° 33.5 45.10°
43e 4(B) 61.72° 31.92 55.03°
FAHE 56.66° 37.4 49.46°
dEoE 67.63° 27.86 61.85°
43e 4(© 59.53° 22.21 52.59°

Table 49258 tEolo] Wiwpazhe 4247°0 4 61.85° Atolo] &

Hol: Aoz ehg
Azel thsto] Fig 424 ~ Fig 4260014 Webd A3 o] Wjiwpzkzbat st
SR (EE) BAE AR A FeO,o A¥ol Wl FHHel ATk

Si0b B3 ALO; % FeOt A&5% FErt v 23 Folo| vhaz

of 714 G vAE 20le HEYR] T Qo nelth

_50_



40

.

= 30

D|— 25

20

40 42 44 46 48 50
Si02 (%)

45

40

N |
5 35

K30

= 25

20

15

Al Os (%)

45 ®Fe, O3

40

5 35 *

30 —

= 25

20

10 13 16
Fez Os (%)

Fig 4.24 Samples internal friction angle — oxide(Uncompaction)

_51_




75
70
65
60
55
50
45
40
35
30

A SiO»

/

A

3

5

40

45
Si02 (%)

50 55

75
70
65
60
55
50
45
40
35
30

15 20

Alz Os (%)

25

70
65
60
55
50
T 45
40
35
30

e Fe, O3

*

13
Fe. Os (%)

15

Fig 4.25 Samples internal friction angle — oxide(compaction)

_52_




- €6 -

YSrem JTun AIp - 9[Sue uonouy eumul sodwes 9gz§ S

zRioEIh

Q9 09 aq 0S G 0%
0
* Y — OF
M — = O *
h— - | 0c “_n\u_m
=
v 0 =
&
— . o
v ——
v v S 0S
OIS v O °V m €0 o4




stlo,

A 7ZE 2

= o
R .

bol oo 7

S

2

Table 4.10 proposal of color in relation to scoria internal friction angle

ofn on
N Gl
) o

0 00
@.O ,.m_-o
o o
AR || AR
g | "L PR
Plo o Plo

o s | TR

oT; ol o_n/
w | B

0
o o
oy

.m‘w (- TR

) “m @)

= iy <

N le | % | %
Y ~ ) %)
\|U_| 1 1 1
- < % &
ﬂ_.um [q\l [\l o
| RO R | oar
ﬂmo

T e | w | @

AAESE fAbehg o,

A g2 9 2

AbS

Fetel, g

=
8
AN

A

ol et

a o
=

Z(3tet24d)

A
A

A
A

© A4

Z] A0
R |

1
R

o 5ol wheba
& s,

g

A

A8 3

A 7zkbol A

o

A FET Aol

)

_54_



o

T

©H

V. A

Iy

A0
7ol
1o
ol
Bl
<

<

b vkel o] Geopierd HAAE 9lsto

p 4

0|

o] 3FNA HE

ok
o

S|
ZS|

t}. T3 Geopier 3 H ol

%

4
il
el
Ulo
Tr
I~
ol

ol

S|
o

o2 %)

-

R

Ll

)

AR

i

0]
yul

gl

]

3

S

[oiz
Ay

¢+
0

e

Geopier?]

o

2.4~8.1 hg/cm?

N

AR A4S

T

-

omH FolA

15

=]
gl

24° ~ 38°
42° ~ 61°

o] A AH=A7F AHEE ™, Geopierd 7]

A =

1
T

Table 5.1 special of scoria

g¥0] %)

o
o

Table 51914 ¢k #Zo] A

¢+
ol
o
o

=

%

il

AzH Fole]

REvA
=

-
T

o Ab-g-5]

At} wabA, Geopiers H el U

PN
T

=

o)

W
)

0SS
o
o=

—_—

it
1))

_55_

1

)
pEA

e
R

Aol A

B
Geopier & o] A7 An2 HEHod 5



s

A=

Hl o
T

tol HES AT =t

5

o

)
ol

o

1) A&

120029 8€72002d 94

ZAHE

ENAR RS

Al FZAFHINX size) 35F

Al 763]

o
)
Np
=

stel B ¥/l e Fags

‘CH

]

o7

o

—~
fite)

&+

—_—

o

B

o

el

o

12m™22.5m7}A] =

A =24 Ee wep Aol

Fol nlghA]

AV Al BEALES iAo 2 SPT samplerol] 93

A3

47, £1, A%

o AlEE

S

=]

b o,
23R 1m AHRE A

o

-

ol 7]

»AO

N

—_
o
ﬂo
.ZTI
~

N
i

o] Wgujnlrt} 52 15m
odvlel2 TIAIH o™, upA 9 30cm Y

=

o

B

B

AAls . A5 15emE

Ao

—_
fite)

3) S.ILP ‘& (Soil-Cement Injected Precast Pile Methods)

i e I e €1V O A=

5

gy

Ho

=

y

e

)

=)

ul
=

Al A2IAFOAR

(R ¥2)

Sl A5

o
=

o

_56_



nEE W

W e

T o# ﬂ wo w_m 1

i o 1&1 Fo r .T—u_..mn__ﬂn _“_._

_ T ok = £3

mo g 3 e oy . TarE
it . — B
ﬁ. w PG < FIT v . ey

B o= 5 o @ A EET T EF T WK 47 ~ 0 —_ Y

G HETowmE o PR i oy = B
4w < X — = ALLTIEELEIINS = 9] m < 5
= o o = - ; .ﬁT__.ﬁ h.....__,...#...,...........rt....,...a......;,........m o X = Bo
S O ™ No Rb ) o gl Mv.w
v Tod R @ T £ Ao 0o
Ty Ho G M 1 3 ‘;lw oo
" 5 RO X s —V g N W %o
r X W % . : : & o
w = o< N ~ & T W e J 5 of X E N
y =R v THARY |, o ? SCSN )
¥oxowm o E i = 5 4 < Ow
ol 20 = 3 ) i = "

. = W o N S W
‘UI o EE 17_A| A_l o O X0 A_l
517___#&@:_ © of & B =
do o + S o
R . Pin:
LA = R
oA = - R ARG
9 5 0 e 3 = o o
gl B <] ! S 1% 2 W=
ﬁﬁ 1»_A| o dl O_l m o) F io _.i .@I

R 723 o J "

op Ho zfu.%ﬁ 52 zwr #%
— © :

W < o N E ) — noe Mm .

T = o B %u ' 3 i . oy

.20 L o ﬁ il

- Ho = N R

z 5 = N

oo o

- 57 -



1m

A A 5ol

1l

°©

= 7HEA A

o

A =5

S

_58_

2
- ay - Mo e
T <0 nmE =~ -
of- Y = Mﬂ_rw T =
W B R wﬂ ) | =
- N AR AR
1_ : L s x ZU X e
£ x - % ® w AN % % M
~— — X
E = o % a i AR
0 x° ﬂa mo mK §
o =
,_.&u\_ ~ ;0* ~
-~ N TN
T 1& o ® X Wr X 3 ?
— °. N < 5
~ Mo 3 | N § |
‘wﬂ .O 2 7 5 5 ] 1
mrr ﬂ;l OU _&o Jane TH 2
CL m% i % ;o E
! 7A [ e O
g o 803 SRR
T — o = S e ; ! I I e s 7
T~ o = N & o | S| S| 5|3 < I O
T Ho = o R
T GO ) 1
mo & _ o < i
i X sz B z
- K orx 2 1 IS I N iy
Y =r - ® = o g =1 s B3 B3 s )
W o T oo N 2l oy | o | w v | o
ol B =) o T X s "1 e
o & T Z £ L = I I
> T A = | R oo M% <0
— N ) =
p ™ <N ox 2L E &
fite) ~ ‘_Ir‘ul dﬂ ,m < ) %
o1 wow X N 2 R
z g U I ) ©
m N.* X ay ‘_ﬂoﬂ i TI m Zo &ﬂ_o HE _z_o
T - B L I I "
>~ 8 < TR c i ol
T 5T S :
5 0 0 = ﬁl




5 AE

Table 5.2¢] A 2]

i
!

0

7 =
5503 HYE =

7 3m F

|

oz

Im%A ] Fol 33t of

o

E3 Ao A$NAx

3l
=

= At

_59_



=<0
N
O =0
ST RO i 2 i
(N, S I N O N R
M X8 w| X = 2 N-E = N
% ET | o o o £ o o
g1 wE | E | B o | Eaom 15 > ok g .
S E |8 glook | S~ 0D F= | S < = D 5 o g
QN B E <NE | S L HE | N —~ n E C Sl K18
O R GOl Il X G o Zrn” |
= B B b T B o et = B
e T =L . oK 1 =K AL B I ot
SERT | T ledgdol| <fgr? = | S0l 6 T iy o EK S
S N D oK | - - zrmr| - Apo P R R s o2p 2o F o, ooy
~Xr --on xr X o= X K o= X - SRRl
I N | dnkolupn | R IR | HERROBY | RS IR H ook Mo 3w 1M n-Fomouogn
AR | <R (<P o | REBTTR | <R Tk BT R BT T TR
nA_.o = =T = = = =T =T =T = =z
=r K— ®| ~ DUp— b DUl oy
< ~ on  or| R ! ! oh on ! on
R N i No ok No oh of
wm|  H |2 o bo
N o B/ 4o B/ fal
000000 xxxx ﬁnnnxxxxxﬁﬁnnn XX XXX XXXXXXXXXXXXXXX |®*F*xxx%
RIH| 0 0 0 0 0 o X X xx [BEEEIN % % x x [REBIEES 00X XX XX XX XX XXX XX XX X | %% % % % % %
XXX X | HREE ] X X X X X [ HEE [ X X X XXX XXX XXXXXXXXXXX|[#%%%%%xx
Hloooooofxxxx o | X X X X X gy XXX XX XX XXX XXX XXX XXX X oy oo% %o %
00000 0| XXXX | Br X X X X X S P IR R X XXX XX XX XX XXX XXXy x5
Mg < | ~ N 0 10 I S
_z—o(\ N — — — — © [aN]
g < | w0 t~ 1Q S 0 I
2= N <t S o0 ) ©
12 2z |2 | 2] z A
= o <o) o) o ol o) aP)
Lo Lo Lo Lo Lo <t <t
—~ T T T [ _ [T [T T T T T 17T T 1T°T 17 T1 [T I [
°'s — ™ ™ < Te) © >~ 00 o)) o — ™ ™ < o) © ~ 0
‘—Ilﬁ/u\ — — — — — — — — —

AF =G A 3-229(H-20)
- 60 -

Fig 5.2 geological conjecture map

($14




VI. 4 =

AFE SFAAZAN Fe AATADE] PPl BF ATE § 5]
671 A7 8719l Fol ARE Al NFL AAW AA et e
A3e Ak,

L AFE Auke] s agel Folo] tg et Ra YR Aed
=

A3 SiOu Fex039]

<
M
o
0
=)
[o

al
ARG RA e Aol whakel FAATE P FAo] gwstel o

AEAF A3 A FEu B Aow vhehi,

3. Amel ARAY AFAHe] g 54 Adzto] 1) Ang Aelen
45.10° < 5824° = AL A4 Tl B gyolA AN AwARz
4884° ~ 52.2° = o]z} glo] A|mEA wEE Aoz et

4. AFA =@ FoAM 2ARZ A4 450mm, #o] 8~10m=E =2o] 7}53H3

a, FEwAel gl AFEe] AXSAY SN EF] HEHoR ¥

X,
i,
K
Soss
2
i)
rlo
i)

>,
v
N,
)
Eh
ftlo
Ho
ot
v
N,
o
ol
9
ki
ok

PRl WA 2

_61_



], Geopier

ued

S
=

A&

_'C)I_
AHEH Folo] ARGl

o Zms}

A
a3

0
4o

W

= 57
i =

71584 A

Aol

VA
=

A ALEE o wH

VA
=

% 0] 7} Geopiers ¢

3 gy, =

R
—_
fi%e)

_62_



ATH I A)19¢E, pp. 25-38.

, 1995, A

T

il

O
fis

SFi=
= =

s, of

A, A=

H

1975, A+

=
o

i

2.

s

1A,

<+

AAL, AFE=A A98E, pp. 148 -

3

&

j
a-

N

Al

o

71(2001) th @

'Ol

A
pp. 38-43.

164.
4. A

1

_foﬁl

N

& A, AT

s

%0](Scoria)®] AEEA D o =

pp. 43-66.

5. &7 ¥(2002)

>

=

AL}l =

S|
ax

0
A(,T\u

s}

(2003) Al

—

o
of

o

I

=]

041

Yaray
7

,

=X

2

1=

2003 12<¥ pp. 38-46.
- 63 -_

<

o] X

==F A5384
, 1997, A

Ry

2

-

7. B L, 1928, WNE i E, s
7]

8.



AT B A pp. 5-20

7 pp. 121-129

=

i

1997, {H:3E

. pp. 153-164

=

BE, ol Ad & A 2002, v

_64_



i
‘o)

N

P 2o A xe}

3
pul

of i

a7

F

S

HE

=
=

wol &AE7] A o A

=
T

]

(e}

—_—
"o

Tor

Eigdl

obee, A4

s
il
A
M
Al

&
g

"0

;0._
=

i

Ef
rJ

!
5

3

\g

zal
o

ol

ofy
N

o

il

13l 7] 2A K

Hee

KeN
=

g

s

7}

2]

Tor

o

—_—

0
.

Yo Brs 2915 18

o ]

AR ZrobE A X

9

3

o Al =

A7F BAs WelE, =7ts

)

S

Ton

&, vl
A o] zzw)

olul 7

=

ol o]

SuketA] o
o] Z1¥la

fy

o

13
=

o] 9}

}

_Zw_

o

0

—_—

ml

)
N~
ol
=i

o

ofn
oy
NJn

;OQ

_65_



	표제면
	Abstract
	Ⅰ. 서론
	Ⅱ. 제주도 지역의 지반특성
	Ⅲ. 쇄석다짐 말뚝공법
	Ⅳ. 다짐송이의 강도특성
	Ⅴ. 짧은 쇄석다짐 말뚝 공법의 적합성
	Ⅵ. 결론
	Ⅶ. 참고문헌

