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Cohesion and Intermal Friction Angle of Basalts in Jeju Island
&k & B Yang, Soon-Bo

Abstract

Volcanic rocks in Jeju Island indicate the differences in geological and mechanical characteristics from region to region,
and have vesicular structure caused by various environmental factors. In this study, triaxial compressive strength tests
were conducted for intact rocks sampled in northeastern onshore and offshore, southeastern offshore and northwestern
offshore of Jeju Island. The estimated cohesion and internal friction angle from the results of triaxial compression tests
were compared and analyzed with absorption, a parameter representing the vesicular properties of basalts in Jeju Island.
As a result, it was found that the relationship between cohesion and absorption could be classified clearly, considering
two different linear relationships in bulk specific gravity and absorption. As the absorption increases, the cohesion
decreases exponentially. In addition, the internal friction angle decreases almost linearly with increasing in the absorption,

regardless of the relationships in bulk specific gravity and absorption.
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Fig. 3. Relationship between bulk specific gravity and absorption
(Yang, 2014; 2015)
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Table 1. Analysis results of microscope observation

Major mineral components (Vol. %)
Plagioclase Pyroxene Olivine
Northeast 55.1+4.3 23.07+1.04 5.47%+0.75
Southeast offshore 43.75+6.15 25.35+5.02 16.95£3.75
Northwest 69.73+6.21 26.1+6.52

Table 2. Results of X-ray diffraction analysis

Major mineral components (wt %)
Plagioclase Pyroxene Olivine
Northeast 59.03+8.15 27.08+1.78 7.5%2.24
Southeast offshore 48.75+t11.24 32.15+7.42 17.35+6.29
Northwest 72.78+8.03 25.65+7.32
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=B 05t obAe NXTLAQ] o] A2 o] AT EAJE: h=110.78+5.20mm, d=49.94::0.24mm),
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Table 3. Summary of results obtained from the triaxial compression tests for basalts sampled in northeastern, southeastern and
northwestern Jeju Island (GK Eng., JPM Inc., and Jeju National Univ., 2013; 2014; 2015)

Borehole Depth w 0. o
No. ) (%) (WPa) (WPa) 7170k w
5.0 78.12
JB-1 4.0~4.5 1.48 10.0 118.42 0, =33.873+8.6520, 0.998
15.0 164.64
5.0 157.76
BH—1 12.0~12.6 0.95 10.0 224.33 ,=98.49+12.2190, 0.997
15.0 279.95
Northeast 5.0 92.20
(JB: onshore, BH-8 9.1~9.5 1.57 10.0 138.08 0,=42.947+9.5820, 0.998
BH: offshore) 15.0 188.02
5.0 55.66
BH-8 13.7~14.6 3.16 10.0 9452 0, =13.647+8.2450, 0.999
15.0 138.11
5.0 76.29
BH-9 9.5~10.0 2.08 10.0 117.57 o,=31.35+8.8050, 0.999
15.0 164.34
5.0 283.1
BH—1 4.6~5.0 1.315 10.0 326.1 0,=244.3+7.970, 0.998
15.0 362.8
5.0 90.2
BH-3 3.6~4.0 3.594 10.0 112.5 7,=68.033+4 440, 1.000
15.0 134.6
5.0 152.6
Soutnezst BH-5 9.3-9.7 3.437 10.0 195.3 0,=114.7+7.810, 0.997
15.0 230.7
5.0 100.5
BH—7 9.0~9.4 5.847 10.0 140.8 0,=79.933+60, 0.999
15.0 169.5
5.0 1475
BH—10 9.6~9.9 2.753 10.0 178.2 0, =117.8+5.990, 1.000
15.0 207.4
5.0 106.7
HBH—1 4.7~5.0 4.316 10.0 140.9 0,=73.5+6.690, 1.000
15.0 173.6
5.0 100.2
NO‘;?Sth(V)feSt HBH-3 8.4-8.8 4.662 10.0 131.9 7, =67.9+6.430, 1.000
15.0 164.5
5.0 133.5
HBH-5 5.4~5.7 3.187 10.0 171.9 0,=94.9+7.710, 1.000
15.0 210.6

w: Absorption, o,: Confining pressure, o,: Maximum stress



Table 4. Summary of results obtained from the triaxial compression tests for Pyoseonri basalt, Trachy basalt and Scoria (Kim, 2006; Nam

et al, 2009)
w US O'1 _ +E 2
(%) (MPa) (Mpa) G i
0 25.06
5 42.53
Pyoseonri basalt 2.973%0.347 10 101.72 0,=15.862+8.0020, 0.975
15 127.45
20 182.65
0 127.96
5 173.64
Trachy basalt 0.866+0.057 10 331.10 0,=121.56+16.7950, 0.96
15 360.41
20 454.44
0 13.37
, 5 28.14
Scoria 8.28410.681 0,=12.872+3.94030, 0.984
10 57.93
20 89.96
v 5 300
o] g1tol| Az, 27do] 43mm, tzo0]7F 86mmel EAlE] & T
Uo} % o}x] o} ow\% A ® Southeast offshore
o = AT 4 Almel diste] SMPa, 10MPa, = 250+ Northwest offshore
15MPa, 20MPa®l £&912 3loj|A 18] A3 o) ¢ % ‘ v Kim(2006), Nam et al.(2009)
5—"]‘ A]E_(d=43mm, h=86mm)0ﬂ EH—SH/Q“E‘ SMPa, 10MPa, E’ 200+ \‘\\ o, =17.17968 + 765.3389¢(23268%)
20MPag] T4 SN AFAFAITO] ol 2 \ 0982
AbZzoFz A3 o] st Aul= Table 33} Table 40| zF EC_J) 0, =323.31656w 01"
— R*=0.930
2} 425kt Table 3o= AlF= HE—‘T" o, o g 1004
B5AAL E BAR Sel A A e Aot ora ol :
HEAZAY Ao} o] A1E B3l féom 2 @)e s
UEtd AF 8A14] 9 2AAISE A2 dEle, 0 ———
0 2 4 6 8 10

Table 40]= Kim(2006)2} Nam et al.(2009)¢] o1+ Z 3t
£ Astich

5.

o>

ISOISAIY ol het B W D&

)

| Sk o 2 E ‘/}E’r‘*ﬂ a2tr] g
ol g A= —?%—‘T'— SEAE, GEE FAF W B
A Bl A e AR, Kim(2006)3'_} Nam et
al.(2009)9] A1 ?ﬂ-‘?—%ﬁ zmola el Ada]o}
5ol ti5te] Table 33} Table 40| z+z: Lrepdl Ad
Aol 2 0, 5 A5l DA Fe 7,2
il Fpat Z42ke) bl thigk A

7] k9] IAE Fig. 8ol 2+t yUehfiglch

Fig. 7& &3to] & 4= Sl%ol, &

AN
o AFE ARere] datHYEE G20

38  E=RLHESE =28 M3 MHils

Absorption w (%)
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