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BN EA HY —RHEBHGEE ¥ EA%, ERLEBHRR: U2 W
RE(EEMH 1965, FHM 1966, F# 1970, LMW 1975, F ik 1982) 5
of sl A BEslo] FAT EHHR 5, HEITSM MEAM 27
£ 72] o] foizlz] g sich.

A KILEME ol Foix slolM EmREs el S HH (vesicl
e)o] fFEEst, WHUMIEA A &Rl HXMWHE (columnar joint) 7} dds}
2 gich. ool ¢hitol Eakste Hil(vesicle)olrl, HKME F Rt
Mitol =2, ol Hffo] @M EH MR 2 Fw BRHHS
vhetUA glo] ofMe] BEWHNES £F stA Roh. =¥ M2 SRES
ANMEY (A, 614 $)2] BBl RAEST HRETHE F2 HE A
£/ FEREHE Zelsl st EBY FEHo0) st iy R
< B8 HBM HHS FMRsted oM T3 BKoE Lot

HER(1983) = HIEH KUEA Z2 dAodd = A2 st FREE.
BEo s s, EHS ol HMES cield Mhel B
doit M Rk sigich. &, €A 2, wAY 2 (Vesicl
e shape), ZEMILE(Surface vesicle—porosity), EILBEM A (Vesicle fai
lure angle) 3 #IL=27] (Vesicle size)od HE 4472 HFHE KILEMN
Aty 4 FHHel X EXel ¥4 Uk olelM X HiRAM = EHA
of Zzlst: HILe SME. HRHo= 22l § KiL) B} KFHEo)
o]FE AL BIUMAo s TFgUch. o] AL WiMACE FEtA o
fgo] wdo] olel WS RAME 2o F EM2] H8m RS RY &
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X Bk HRMRS ANE LES EA - SLEK-PEd TRERKLE
ANE LANE EASGIRE. RRE, SAD ., WHE(EHE, WAL,
HFE), WHEMLUE FEE BKE, #ADSL Sasis LM 33
° 20" ofA} 33° 27", WM 126° 177 ofA 126° 10" 2] Wil FE=l=
Hhigio] ok

el 2 Aol ¥Eshe KUEHME NRoT 6sM Mol HHT KK
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Hez = HEE

KXol Ffisle EHS F32 B M &L Pleistocene®] FRE b KLU
Etr HRE el Holocene2] M f(cinder cone)2} ¥ f(sand dune) &
Makslol sich(Fig.1).

AME FERMKAAdE RBE FIREFB), WURGSSH, TEE IRE
(FB-1), #4HE I REMAPBMEo 2 Sfistey, 2 LfIol Pleistocene]
E ) HEEE KLUEFB-11)2} Holocene®] MEE(CD) 7}, & Fffods Ho
locene2] ME(SD)7} U ch(ILME 1975, FEIE 1982).
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2z ¥ &lllolct. ABAME REE IRE(FOBo] 7t QA 4 st
2, ol $tike) RAXN WA KA FHsIE XYY FhHoloh, =¥
EFR EREEZ T BEgst 32, S Holz I 2717t 2 Flo]
ot o] REE TRE(FOB) = 4-16 2] HERKT dF stdgol R
EHE BEAN Y (ARIER, 1986). oS HHke BWEK Aolod:
KILEEEYo) gst2 sk, UM SSH 2 F2 HgK s1t7tg 34
22 Eilk(148m) 2 KAk (74m) & ool GHtcl. 28 Uz gAg
Hes AN ¥ GNE BKES: ERE Jod ols kLEHY 2P
1 e oz BHYc. BUE —@Fdds REE IRE L AW
oz 4ttt HHEE IREMPD > HER £0c HRKEAELRE]2 3
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Fig.l. Geological map in the vicinity of the Aewol-Kosan
area and western part in cheju island(after Won.J.
K,1975);

l.Pyeosunri basalt(FOB), 2.Sungsan Mm(SSF), 3.Hahyori
basalt(FB-1), 4.Sihungri basalt(APB), 5.Hallasan trac
lyte andesite(FB-1I), 6.Sanbangsan trachyte(T), 7.Cin
der cone(C), 8.Sand dune(SD).
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AN BERARI KiLE

w}2tch(Table 2).
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FEol SHN WEMF2 HWHRFH
Bhod WY HRCTAR, 197572 FHEEK

2.
=2

Table 1. Volcanic stratigraphy correlation of the study area and cheju

M.W(1982).
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Fig.2. Core boring location map of the study area.



chelA Ppthod MY ME % BHT KILEM HBH HEH R EH
¢ EREHE APt ol E dstd EAMIR #Rlloz Y Rl
MR GE —fFol ol= & WEM Ml esiiMoid HHE M3
th(Fig. 2). HRY HBE BEX 2.5cm, ¥o| 5cnE HE ¥ ®ol KE
1: 23 BEsiod ZM P2 WMEsisic. NEY PHS BNER(GC,
X (n), Mg (e), §KF(w) Fojct(Table 2.

B ER(re)

o)A HE W AMEN WMEo) L BBE oy A RUER
< PEstsict. BUER(rOE 2 EMe) BUNNE SR/ 234

W

re = (g/cm3) @
\'S

wiEkbtel BA ViEkel M7

= 79 4 oh AKifolde BUEES 1.76 - 2.89 g/ansEA W
ABEBEE s ox RAL Bl EHUCH

B (n)

ke o £He HEN WES XEHE TEY BEe) shiza &
B9 2MBC HY W) kR Teo. 5 BEY AUME ks,
Aol WKL HA BEL 22 sled ool SR wio) it
€ Rt BIE HRE (Vesicular basalt) ikl A 2] i (n) HEHk

& BRSHR



Table 2. Measured values of unit weight(rt), porosity(n), void ratio(e), and
water content(w) of collected samples in the study area.

Sample Unit weight Porosity Void ratio Water content
No. ( rt ) (n) (e ) ( w )
B 1 2,79 14.89 0.17 3.34
B 2 2.24 30.73 0.44 9.60
B 3 2.19 24.73 0.32 6.89
B 4 2.36 31.92 0.46 8.08
B 5 1.85 35.94 0.56 13.87
B 6 2.36 25,22 0.33 6.99
B 7 2.62 26.98 0.36 7.37
B 8 2.26 26.01 0.35 7.25
B 9 2.38 19.78 0.24 7.09
B 10 2.27 31.91 0.46 9.38
B 11 2.21 24.12 0.31 8.08
B 12 2.28 32.09 0.47 9.61
B 13 2.46 19.65 0.24 8.09
B 14 2.14 32.32 0.47 9.61
B 15 2.14 29.02 0.40 4.46
B 16 2.59 24.34 0.32 8.32
B 17 2.19 33.4¢ 0.59 8.01
B 18 2.55 19.31 0.23 5.22
B 19 2.31 24,43 0.32 5.19
B 20 2.25 27.49 0.37 6.99
B 21 2.51 16.78 0.20 4,22
B 22 2.51 22.22 0.28 5.19
B 23 2.42 20.84 0.26 5.48
B 24 2.70 15.26 0.18 2.79
B 25 1.93 42.57 0.74 9.16
B 26 2.05 35.82 0.55 7.64
B 27 2.34 28.01 0.38 5.17
B 28 2.73 26.08 0.35 2.88
B 29 2.22 27.60 0.38 7.67
B 30 2.25 26.75 0.36 6.75
B 31 2.37 25.18 0.33 6.67
B 32 2.54 16.27 0.19 4.26
B 33 1.97 27.93 0.38 9.53
B 34 1.92 42.30 0.73 10.55
B 35 2.57 19.32 0.23 5.84
B 36 2.24 24,68 0.32 7.78
B 37 2.44 21.66 0.27 5.81
B 38 2.41 18.00 0.21 5.14
B 39 2.26 32.63 0.48 7.40
B 40 2.09 35.67 0.55 7.73
B 41 2.66 16.09 0.19 3.21
B 42 2.01 30.67 0.44 9.06
B 43 2.31 24.41 0.32 6.40
B 44 1.99 42.38 0.73 8.40
B 45 2.09 33.85 0.51 10.29
B 46 2.21 34.50 0.52 6.40
B 47 1.86 51.44 1.05 19.57
B 48 2.05 33.54 0.50 6.97
B 49 2.14 34.70 0.53 6.21
B 50 2.02 40.48 0.68 9.98
B 51 2.04 39.12 0.64 9.65
B 52 2.11 40.64 0.68 9.61
B 53 2.04 34.14 0.51 7.30
B 54 2.47 22.19 0.28 5.72
B 55 1.98 35.52 0.55 7.54
B 56 2.51 17.60 0.21 5.07
B 57 2.18 37.82 0.60 8.53
B 58 2.22 29.88 0.42 7.83
B 59 2.63 19.10 0.23 4.16
B 60 1.76 47.67 0.91 11.38
B 61 2.32 27.49 0.37 7.17
B 62 2.13 35.40 0.54 6.18
B 63 2,14 36.03 0.58 6.45
B 64 2.54 20.54 0.25 5.50
B 65 2.49 19.35 0.23 5.20
B 66 2.32 29.53 0.41 4.94
B 67 2.32 35.48 0.54 9.32
B 68 2.05 37.07 0.58 8.05
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by collected samples in the study area.
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Fig.5. Measuring the maximum, the minimum diameters,

and the angle of vesicle in planed sample.
MESY SilsiEme] % HEH S Rose diagram2 2 el gitH(Fig.6).
o] MEHES FIAstd FHLY RERL2E Fe HILE Y (Vesicle sha
e ), AILZ7l(Vesicle size), KFH} A2 K] o]F+= A F, K
LB (Vesicle failure angle)-g #7d%}3ich(Table 3).

A=<

R =Y (Vesicle shape) & HEMME HHE RGEM2L JE ¥4 2
2 HEEA Kl XY oz AL mdof HY AEe WUy
#I2 BE2 GE ol sl MAFHox Kabgich. KAzl HY
he3m HES Mrt 10 EEel shrbE Relic o)y RY RSN
HENS olFx Jou HBY BERKMES A do. RAZTE 0.39 -
0.727}z12] FEE Vet glo] Mz HRY HREKWE 2o)2 sich
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Fig.6. Rose diagram of vesicle failure angle of collected samples

in the study area.
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Table 3. Vesicle shape(Vg), vesicle size(Vs), surface vesicle - porosity (Svp)
and vesicle failure angle(Vfa) of planed samples in the study area.

Sample Vesicle Vesicle Surface vesicle Vesicle failure
No. shape size - porosity angle( Vfa )
(mm ) (%) ( degree )

B 1 0.46 1.60 4.60 H 80
B 2 0.47 1.99 19.10 H 70
B 3 0.49 4,05 21.60 H 80
B 4 0.42 2.17 6.00 H 40
B 5 0.51 2.08 31.50 H O
B 6 0.44 2.15 32.10 H 40
B 7 0.39 2.08 3.30 H 80
B 8 0.46 1.77 6.90 H 50
B 9 0.43 1.55 1.60 H 60
B 10 0.45 3.58 15.50 H 70
B 11 0.47 2.04 10.90 H 50
B 12 0.60 1.82 13.20 H 70
B 13 0.57 1.98 8.90 H 80
B 14 0.47 2.28 25.90 H 20
B 15 0.53 2.43 21.50 H 70
B 16 0.64 1.77 6.90 H 50
B 17 0.58 1.92 26.40 H 70
B 18 0.39 2.05 8.70 H 70
B 19 0.54 2.92 25.30 H 70
B 20 0.52 2.75 15.50 H 70
B 21 0.55 1.62 1.00 H 60
B 22 0.41 1.85 1.70 H 20
B 23 0.52 2.75 8.90 H 30
B 24 0.66 1.75 3.30 H 40
B 25 0.62 2.56 27.00 H 70
B 26 0.56 1.81 30.20 H 60
B 27 0.53 1.95 21.60 H 80
B 28 0.61 1.51 4.20 H 70
B 29 0.51 1.83 21.00 H 80
B 30 0.49 1.81 10.20 H 80
B 31 0.43 2.19 7.10 H 60
B 32 0.57 1.90 1.70 H 80
B 33 0.56 2,08 25.10 H 40
B 34 0.57 2.59 27.80 H 40
B 35 0.53 1.41 1.40 H 40
B 36 0.57 2,65 13.60 H 60
B 37 0.50 2.43 12.80 H 30
B 38 0.64 2.40 6.60 H 40
B 39 0.56 1.79 2.20 H 80
B 40 0.48 4.45 18.30 H 60
B 41 0.72 2.17 4.30 H 70
B 42 0.45 3.50 24.40 H 60
B 43 0.59 2.86 17.20 H 60
B 44 0.59 3.22 18.20 H 60
B 45 0.60 1.82 24.30 H 60
B 46 0.53 3.72 14.20 H 60
B 47 0.00 0.00 1.00

B 48 0.52 2.16 17.00 H 60
B 49 0.57 2.62 19.60 H 80
B 50 0.52 2,05 22.60 H 20
B 51 0.48 2.19 20.00 H 20
B 52 0.51 2.20 22.80 H 10
B 53 0.53 2.20 24.30 H 10
B 54 0.61 1.63 3.00 H 70
B 55 0.61 3.64 21.70 H 70
B 56 0.45 2.33 0.70 H 20
B 57 0.58 4.82 25.90 H 30
B 58 0.55 2.73 19.20 H 70
B 59 0.62 4,06 3.70 H 30
B 60 0.54 2.99 36.90 H 80
B 61 0.62 2.89 13.00 H 50
B 62 0.62 6.07 19.20 H 30
B 63 0.53 3.13 24.70 H 60
B 64 0.57 2,02 7.20 H 60
B 65 0.55 2.11 12.30 H 30
B 66 0.51 2,04 16.50 H 60
B 67 0.58 2.35 3.50 H 30
B 68 0.54 2.85 25.00 H O
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RILZ7) (Vesicle size) = BASMEES YA KLEM Pt 3 B
EHbol slol F8¢ MEolch 25): REI} EE) dol e BE, HEt
Rt FATH22 Adsigicl. SHYNES 1.55 - 6.07am 722 %
b Asioh, MEHEE EAMKl Vs = 2.22 mn, @Kol Vs = 2.00
am, BLlMEC) Vs = 3.94 mas EilKol BAEE el sith

RILHRA

RILB WM (Vesicle failure angle)S HEH KBHED N HHY W
Wi 22 ok wlebd RKABEAA HY S BERMR] KPR
T 45432, A fHE RIHEAS e A2 EM M —f
o SMEo A 2EY Floj.

AlyRAS PEEY XHE Fd £ REHEE Vst o] R
JilEel KP@EH ol F= Aoz HAstgich. o] AAE FHsl 2T A
371219 KA SH AL 7tz =) H 70° (379 LLE 2} H 70° - 50° (39
%) 2] H 50° (24%)LAF 2 ihelybel,

AAM < fEE L H70° Dike) BAKEE BERHME Fe TAe
of 41 st Mk EAE{L Hol clef MEih.LiHE Bt FFE v
cH(Fig.7). =% REARIAXGvIZ  KILEH2] Dtz AWt &H
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n =22 + 0.49 Svp @
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AERILE] LMY /S LT REE ZRLE(FOB)o] Svp = 15.61%, &4
EE TREo] Svp = 13.72%%, HEE IREMS 288 Svp = 15.49%8 ¢}
= ¥5% 95 Y o(Fig.8).
>0 N=22 + 0.49Svp .
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Fig.8. Relationship between surface vesicle-porosity
(Svp) and porosity (n) of Pyeosunri basalt(FOB)
Sihungri basalt(APB) by collected samples in

the study area.



3. EENEGSEBEE

Eh° BAEE 8RS 7% i RN T BE NESE. KT
M o Add Fod s XET w2 it

i st XRAEMHALE BERBEA TS )i BEL il
BEsto glch. oj2t Hiled EA: EM HBH RN uP el
2 AYE vix gich

BIY HH esfiol HY —MERAE W 23 AWE] BE- 84 -
522 Kg/cm2E & ¥4Hx|F el glch(Table 4).

oje) ¢ EHo =AM A YL L B4 d. F MRk MEE X
e HHNstE EMo 2 A orlole Hi) BB AL EEAFE
zt-g-sh2 gich. whebd —WEREERE (o) MElLelel A3 w42

e =2.56 - 0.91 logoe ®
o] 71&7lE 7hzl2 RHEMAYE 22U (Fig.9).

B R ERF B EAMK) 124 - 522 Kg/cw?, .= 278 Kg/cw?
2} kKol 169 - 424 Kg/cm2, oc = 277 Kg/ca? 22l Fliuigo] 135
- 527 Kg/cw?, G = 249 Kg/cm22 A A Miiko]l H i ke ol SEAEEST B
g& 2oled ol Ptz HARBRA= T XY S Rolz gt

HEY il REE HRE(FOB)o] 124 - 527 Kg/cw2, Jc = 251 K
g/ce?, JRILIMF(SSF)2 84 Kg/cm?, f50RE A& (APB)Z 161 - 351 Kg/caZ,
Geo = 259 Kg/cm?olct. $lodAM  REM KIUFEFAE SME] WMILK) 7}
B R 84 Kg/ea?g el ik, MEHE= EAMKel, ERMN
2L MRE XRE] ¥ #F Mol it




Table 4.Measured values of uniaxial compressive

strength( ) of each samples in the study area.

Sarple B1 B 2

No.

B 3

B 4

B5 B6 B7 B8

B9

B10

B1l Bl12 B13 Bl4

B15 Bl6 Bl7 B18

B19

B20

(c
(Kg /e )

522

212

215

301

124

347

333

240

314

213

283

204

314

215

241

351

214

331

326

233

Sample
No.,

B21

B22

B23

B24

B25

B26

B27

B28

B29

B30

B31

B32

B33

B34

B35

B36

B37

B38

B39

B40

(c
(Kg/cm?)

354

352

261

424

169

173

241

520

192

253

278

351

161

161

345

236

281

269

212

200

Sample
No.

B41

B42

B43

B44

B45

B46

B47

B48

B49

B50

B51

B52

B53

B54

B55

B56

B57

B58

B59

B60

dc
(Kg/cm?)

373

202

347

169

241

188

84

233

200

194

259

188

223

327

171

338

169

261

357

146

Sample
No.

B61

B62

B63

B64

B65

B66

B67

B68

(c
(Kg/cm?)

241

176

174

378

445

135

173

166




Miller(1966)of &% SEHEA °js} Ao KIIHEER 2 TREH:
$X5 (280 Kg/cm? LA 1) 7} MK (280 Kg/on? o|oh)of <8k},

0.8
o €:2.56—0.91log 7
0.6 1
3
0.4
0.2-
102 T e ¢
7c (ka/em?)

Fig.9. Relationship between uniaxial campressive strength
(Jc) and void ratio(e) by collected samples in the

study area.
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1. S8 EE s M

EHAE F2t Belv B Dol Aol HEsts FAME WiE
7t 2Asted ol WEMS HME stHet F2Y Vo) Lo, Esl
A (strength)2h 2 §2 ol HRHHZ st ol SHs s RAEHN S
WEet: w4 sl

AR ZREMAL ol Ze BERMS Y 4 Slt HME Tt FH
MiEe) —Mo M Hilol Wk sich. o) Wil LREMAAN B
e 280 BEoT Hestr] wEol olof HY TR WM
SBehsich.

RED Rl O —NERRE XB2D A% 200 EREBEHEE 84
- 522 Kg/ca27}zle] SHYT BESMES vehdz sltdl ole) ¢ HEe
= 7 BERe #FY4 Yok VA EFY —WEREF el RE
HAH 5HZS s B1(522 Kg/cm?), Bes(445 Kg/cm2), Bsq(378 Kg/cm2),
B31 (278 Kg/cm?), Bs(124 Kg/cm? ) ZFolr},

ol s FshtD wie o) WEAS) = HHEES HM AuA
FRoA E¥o] 5= MIRis HA BERE 54+ d=d, T WKL B
EHRIS 2ulsts REMD A BHYG. ol Hitel N #1
o) BigKz RIMMAL WE sisich. B EMo) KFE} oL A
%, RABHAE S4stol £ 23 T SBT KLKWA (Vesicle fa
ilure angle)®) eIt S vebzsich. ol ol MILEMMAo] MebHi
fe debds e fflo] RMEASL 7HaE FolT =T HMNAM &
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BH % KFENE 2e BFE Asigleu BNEES e M BE
(M@ 22 fFAY Hold. uleld X @AXAM: —MERBE] Wi
AL o) &Y AR KXLENH BERNS BFstaz O
Bray(1967) & BAEMN (o) R} v TF 71&ol! HAuNAE 27
Y

C1 + O3 o1 - O3
S = - cos 2 ¥ - - @
2 2
g1 - O3
T = sin 2 ¥ @
2
ltpl= ¢ x tan & )
QAR ET Ol RAsYE, olul EHiol PilZl Jdoid BEHEK =
g3 Ch
K= = A o] E A}R W -m—mmommmmmmmooe oo @
c1 Ov
(1-K)sin2yp = (1+K)tan® - (1-K)cos2yp tand ®
ol Tl @RolA
1 - sin & d
O6h= OcxK K = = tan2(45 - ) ®
1+ sin & 2
L o) d
Oh = Qu X tan2(45 - ——), 6=45 + , Y=45 - —
2 2 2

¥ EMclM: %A RASHA &5, RiBsA2E BRE Y5 A4
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GriffithifaRel o313 —Mpyl EM~c WEK 1/32 Mmshv & kil
EMC Rgtter ®AHMAS] A%o) g A7 oM Brayst @Ry
BEL (Kol Ml (e) 2t HIABBAFHRV)E I HH WEL (Ke) =

BE ¢%g. 5
Ke =K x Vo x & @
tan ¥ o3 Ch
¥*K = = — =

tan( ¥ +<I>)_61 Cv

e :MIfRLE Vo: REEILA] WX Ke: HHUBME L
I AC * TREM NI HHA AL A4 FME sl
B 570 ol d & FILHMAL] KHHEES Velusich(table 5).

Table 5. The orientation—-distribution of wvesicle failure

angle in each samples in the study area.

Sample No. B 1 B 65 B 64 B 31 B 5

Vesicle

angle ori (%) (%) (%) (%) (%)
0 - 10E 16.66 8 11.42 3.33 12.20
0 - 20E 2.77 4 5.71 6.66 2.40
0 - 30E 5.55 2 2.85 0.00 6.12
0 - 40E 13.88 6 8.57 0.00 8.16
0 - 50E 2.77 2 0.00 13.33 2.04
0 - 60E 8.33 8 5.71 3.33 6.12
0 - 70E 5.55 6 0.00 0.00 8.16
0 - 80E 2.77 12 8.57 0.00 2.04
0 - 90E 0.00 0 2.85 0.00 2.04
0 - 10w 0.00 4 0.00 3.33 6.12
0 - 20W 0.00 2 5.71 13.33 4.08
0 - 30w 5.55 6 2.85 16.66 2.04
0 - 40W 5.55 10 11.42 13.33 6.12
0 - 50w 8.33 12 8.57 0.00 4,08
0 - 60W 11.11 14 11.42 0.00 4.08
0 - 70W 0.00 2 14.28 10.00 6.12
0 - 80w 5.55 0 0.00 6.66 6.12
0 - 90w 5.55 2 0.00 10.00 12.24




By oA &£ 0 - 10E FimelA BA HMAKEA Ml 16.66X 3 0 - 20E,
0 -50E, 0 - 80EokA] & A Fx] 2.77% & Mol 3lth. Bes A= 0 -
60W of A 8%2] MK MR{EE 0 - 30E HolA B/ Mbfl 2 XF el
Bsa oAM= 2t 0 - 70W ol 14.28 %, /s 0 — 30W,Eof A 2.85%,
Bar< JEAK O - 30W wWerolA] 16.66X, /s 0 - 60E arof A 3.'331—5- Bs
oAl 0 - gowolA] o) 12.24%2) A&, 2L 7Fx 2.04(0 - 80,90
E)& Xo}l3 glce},

o] FRY RIAUMA] KhFH HEttel ¥ S PR Y BE
fetiol xuledox g¥ch. BEY M Bi, Bes. Bss. Bay, Bsol ©
sto] gfe] o] Tof 2jsto] Y FRBME I (Ke)2] HEKRT Table 6 o]c}.

23 —RMT ER) wHART YA ctebd shiel » 2 $F )
2 BERE shvts #E9c. 2899 Fig.62) Rose diagran¥ 3 X £
AMe SRS AC] SHsted HAHEA &, WHA] B o=} HAH
shitol Hstod BT BEELEe] BWES ZhA2c. U Hiol HY SAY
WE o] WS Jepd o] Table 6 o|ch, HILHEMA] MbhHEHto]
BEdod 23l WEEAE A2 Bibol uhel ol WEIte] st €
. o7l 232 O, 5 BEHEKE ¥ HAsTE, B HHdM:
o o] Wibol cleld SHY BE AHM 5 o] BESHHRS 712
o, ojZo] ¥ Filof Hslo] bty WE RAFHNRE 7ixled A7 A pt
o] ¥g4% WEErt 2| BEHE HolXch. uwield B WEKE 7}
A2 P el BAY BE SHdEe M RE AE Saghel=t &E st
of HYBEL(Ke)el & ¥ 4 3ich. =hetr BiodM = HEHAEL Ke = 0.3

0 o] Rc}(Fig.10).
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Table 6. Effective strength ratio(Ke) of strength anisotroply

in the study area.

) (Ke = K x Vo x e}
q? 70 60 S50 40 30 20 10 remarks
10 {0.08 0.17 0.31 0.42 0.59 0.88 1.36
200 0 0.03 0.06 0.10 0.15 0.20 0.30
30 0 0.09 0.20 0.31 0.45 0.65
40 0 0.35 0.73 1.13 1.65
50 0 0.10 0.20 0.32
60 0 0.44 0.89 1
70 0 0.45
o = 0.17
10| o 0 0 0 0 0 0 fc = 522 Kg/ar®
20 0 0 0 0 0 0 0
30 0 0.09 0.20 0.31 0.45 0.65
40 0 0.14 0.29 0.45 0.66
50 0 0.30 0.61 0.98
60 0 0.59 1.19
70 0 0
10/ 0.06 0.11 0.20 0.28 0.39 0.57 0.88
201 0 0.06 0.12 0.19 0.29 0.40 0.58
30 0 0.05 0.10 0.15 0.22 0.32
40 0 0.21 0.43 0.66 0.97
50 0 0.10 0.18 0.32
60 0 0.57 1.16 B 65
70 0 0.66
W = 0.23
10/ 0.03 0.05 0.10 0.14 0.19 0.29 0.44 @ = 445 Kg/onl
20( 0 0.03 0.06 0.10 0.14 0.20 0.39
30 0 0.14 0.29 0.46 0.66 0.95
40 0 0.35 0.71 1.10 1.6l
50 0 0.58 1.19 1.90
60 0 1.00 2.03
70 0 0.32
10 0.09 0.17 0.31 0.43 0.60 0.89 1.37
200 0 0.09 0.19 0.30 0.44 0.61 0.90
30 0 0.07 0.15 0.23 0.34 0.49
40 0 0.32 0.66 1.03 1.50
50 0 0 0 0
60 0 0.44 0.90 B 64
70 0 0
NW e = 0.25
10l o 0 0 0 0 0 0 fc = 378 Kg/cn
200 o 0.09 0.19 0.30 0.44 0.61 0.90
30 0 0.07 0.15 0.23 0.34 0.49
40 0 0.43 0.89 1.37 2.00
50 0 0.45 0.92 1.48
60 0 0.89 1.80
70 0 0
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Table 6. continued.

qf’ 70 60 50 40 30 20 10 remarks
10| 0.03 0.06 0.12 0.17 0.24 0.35 0.54

20 0 0.14 0.29 0.48 0.70 0.97 1.42

30 0 0 0 0 0 0

40 0 0 0 0 0

50 0 0.95 1.95 3.13

60 0 0.35 0.71

70 0 0 B 31

Nw e=0.34
10] 0.03 0.06 0.12 0.17 0.24 0.35 0.54 @ = 278 Kg/ai
20 0 0.27 0.59 0.95 1.40 1.95 2.85

30 0 0.57 1.19 1.87 2.72 3.90

40 0 0.68 1.40 2.18 3.17

50 0 0 0 0

60 0 ) 0.

70 0 1.63

10 ] 0.21 0.41 0.75 1.03 1.44 2.12 3.29

20 0 0.07 0.15 0.24 0.35 0.49 0.72

30 0 0.3¢ 0.72 1.13 1.65 2.37

40 0 0.69 1.42 2.19 3.20

50 0 0.30 0.49 0.79

60 0 1.06 2.16 B 5

70 0 2.19

NW e = 0.56 ,
10/0.10 0.21 0.38 0.51 0.72 1.06 1.65 (¢ = 124 Kg/cm
20 0 0.14 0.30 0.48 0.71 0.98 1.44

30 0 0.11 0.24 0.38 0.55 0.79

40 0 0.51 1.06 1.65 2.40

50 0 0.48 0.98 1.57

60 0 0.71 1.44

70 0 1.65
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Fig.10. Graphic showing strength anisotrophy and

effective strength ratio(Ke) of B 1.

Bes
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Fig.jj. Graphic showing strength anisotrophy and
effective strength ratio(Ke) of B 65.

Bssol A= 7fH2] SHY BE FHthES 7hxivd, ool HH WELE Xe

= 0.320]c}(Fig.11).

B BEEHEE Ke
B EEHE Ke

0.720| c}(Fig.14).

0.49(Fig.12),

0.54(Fig.13),

Beaod A & 52| o}t BE M 7tz K

B312 4fE°] WME FAdhER S sHxIo) H
Bs 7S] WE FHHBMES 71X Ke =
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@ = 378 kg/cm?
025

v ™

02 04 06 08 1 12 14 16 18
ke

Fig.12. Graphic showing strength anisotroply and
effective strength ratio(Ke) of B 64.

1

Ba

&= 278 kg/cm’
e=034

2 24 28 32

Fig.13. Graphic showing strength anisotrophy and
effective strength ratio(Ke) of B 31l.

Bs

Ke:0,72
= 124 kg/(;m2

e=056

Fig.14. Graphic showing strength anisotrophy and
effective strength ratio(Ke) of B 5.
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—HEREE (o.)2) HH BEH(Ke)2te] WRddE —MERBE~
M) dol whebd HY WERT M st REM 2AS Lol Uch(Fi

g.15 ).
Sec
No\|® [K |V |e |
By | 0.30{063}277[017] 522
Bes | 0.32{0.69|200[0.23| 445
Bea | 049|069 |285[025/ 378
B3y | 0.54{048(3.33{0.34 | 278
204 Bs | 072|063|24 [056| 124
181
Ke= Kx V. xe
141
Ke
0 100 ' 360 ) sbo 700
2
i (kg/cmi)

Fig.15. Relationship between uniaxial compressive strength
(fc) and effective strength ratio(Ke) of each

sanples in the study area.
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2. pE I3k
£H) NBE WES Avlshs ERE st LT KARMAS) %
hAfM 37 B{bod whel HH WE K (Ke)7h RE ST Ke 3t AR
22 ge) @AlolA

Ch Ch

Ke = = ocn=Ke x o0c 2] HEAA
Cv Cc

By :on = 157 Kg/cm? Bss: on = 142 Kg/cm?

Bs4: on = 185 Kg/cm? B31: on = 150 Kg/cm?

Bs :on = 89 Kg/cm?2 &

AKPEREEGREE) S Ahyds gich. BHY ENEE o SIREES
o] &3] Fi IAEM HBW W EN WERH THS s WEEE
e Bzt . ERAE R slold WEEE AL EHAHRL
of2i7}tz)7} glch. HhME Mohr circle & fEBstol WYMARME A (o) 2t HiMA
0)F HESASAT, A7Ids EHREKS sl EH%Eoz Jepds
T p - q diagramd FIAsISIH.
Gc + On Gc - Oh
ps—"7m, q=——— Z2A
2 2

3714 o= BRAWKEES Mohr[@2) £&-2, pt Mohr[@2] F4e] Lct.
&, EhH RS EH%e] B shue] Moz RRE2 o] A VAol
o] £ #o] P (failure line)o] ®Hch. o] PP KFiHol o] F+
fio]l WA (a)e] B}, Mohr circle2] WMHE A2} p - q diag
ran2] WEEBE A (a)2] ZAAE sing = tana 2] BAZA a = tani(si
ng) == ¢ = sin~!(tana)2] FAo|c}.
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cfetA AHzlofA R EREE KPERBEE(5|1RBE)S p - q diagr
amof HA] st 2 A3}

By & « 27°¢ Bss2 «a 25° Bsad a = 19°
Ba12 a =17° Bs & a =10° < Jvetd 2 gl
el HRE LY Bio] o Hukects WEIEE Aol VWY =0, FESL
Y2 el ol (Fig.16).
Oc ~ Oh

q=—=

o = tan(sin¢)

300 K¢-line - g
—— e P |
200 - By | 183 | 340 27°
Bgs | 152 | 294 25°
Bea | 97 | 282 19°
100 - B31 | 64 | 214 17°
Bg | 18 |107 10°
— - v v . ' ,
o 100 200 300 400 500 600 E % * On
2

Fig.16. p - q diagram of each samples in the study area.
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p - q diagram®] EHRE 7tx]2 tlA] Mohr circleg fEE, HHAEKE S

>3] WEEE A0 BEAG) R EhH#tE &3t sh3lch(Fig.17, 18, 1

9, 20, 21). 2 7ZA32} By 2 ¢=30° , Best ¢=28° , Besa= ¢=20° , B3 ¢

=18° , Bs¥ ¢=10° & ‘jelujo] p - q diagramz} F dxHPE w<dcl.

(=522 | 2

B ¢ <g/cm 5= 30°
1 T

=215
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0n=125
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Fig.17. Mohr circle of B 1.
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Fig.18. Mohr circle of B 65.
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Fig.19. Mohr circle of B 64.
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7,105
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Fig.20. Mohr circle of B 31.

.| ®=124 kg/cm?

Fig.21l. Mohr circle of B 5.

- 41 -



3. sk

a2l WERMS o SR T2 it MY crackel 2] )
g ek, &, Griffithys Hhol F#Eo] 7hslzD o] & crack® 7} ¢
H HEoE stz gl 7Y 2 cracke] ATE =+ o Wigel fERsE
Tt Eh) LhBHFoz A7 BRAEHo kst @Bol FEst2, MHol
1@m st xbxt cracko] HolYo 2 A EHEol st doldchn k. of
¥ EMol B dol U1 BHoE BATZEN(c)Y BNEESH
(on)Zke] 2tolof st WE:

1 - sind Oc vl
NG = = = tan2(45 + ) ®
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Fig.22. Relationship between horizontal strength( (h)
and uniaxial compressive strength( {c)

of each samples in the study area.
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Fig.23. Relationship between failure ratio(N¢) and effective
strength ratio(Ke) of each samples in the study area.
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Fig.24. Relationship between uniaxial compressive
strength(fc) and effective strength ratio
(Ke) of each samples in the study area.
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Rock Mechanical Properties of Aewol - Kosan Area
Northwestern Part in Cheju Island, KOREA*

Ok Gon CHOI

Department of Geology
Graduate School, Kyungpook National University
Taegu, Korea

( Supervised by Professor Young Ki KIM )

(Abstract)

This study is to clarify mechanical properties of volcanic
rocks of the northwestern part in cheju-volcanic island.

Rocks which are composed of vesicular basaltic rocks, pyrocia-
stic sediments, cinder cone and sand dune in Pleistocene - Holocene
are distributed in this area. The volcanic rocks(mainly basalt)
have a lot of the vesicles and the discontinuties such as columnar
joints which were developed by cooling and shrinkage of flowing lava

The physical properties of volcanic rocks are as follows;
unit weight(rt): 1.76 to 2.79 g/cm®, void ratio(e): 0.17 to 1.05,
water content(w): 2.79 to 19.57%. The differences of physical pro-
perties measured are likely to be affected by vesicles and pyrocla-

stic sediments in volcanic rocks.

* A thesis submitted to the Committee of the Graduate School of
Kyungpook National University in partial fulfillment of the requi-

rements for the degree of Master of Science in December 1990.
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The characteristic geometry of vesicles can be divided into
vesicle shape(Vg), vesicle size(Vs), vesicle failure angle(Vfa) and
surface vesicle-porosity(Svp). These give rise to the following
date; vesicle shape: 0.39 to 0.72, vesicle size: 1.41 to 6.07 mm,
vesicle failure angle: 0 degree to 80 degree, surface vesicle-poro-
sity: 0.7 to 36.9%.

The data show that vesicles with lager size and higher angle
tend to be distributed along the seaside.

In the case of Sungsan Fm, uniaxial compressive strength of py-
roclastic sediments is 84 kg/cm*, whereas the value of basalt is 522
kg/cm*, showing that the strength increases with decreasing void
ratio(e) and vesicle density.

The strength characteristic and mechanical anisotrophy of vol-
canic rocks are influenced by both void ratio(e) and feature of deve-
loped of vesicles. Accordingly, five representative samples selected
by uniaxial compressive strength(¢c) may clarify mechanical properties

of this volcanic rocks.

Taking into account of various vesicle failure angle(Vfa),
effective strength ratio(Ke) can be calculated by sample with stress
anisotrophy; B1:0.30, B65:0.32, B64:0.49, B31:0.54, B5:0.72. Also,
internal friction angle of rocks, shear strength angle($ ) show in a

low numerical values of 30°to 10°.
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Based on Griffith failure theory, the other samples except Bl
B65 belong to the critical failure limit with Ke2 0.33, indicating
that these are relatively unstable rock bodies in view of engineer-

ing geology.
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