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Current State of Stress in South-East Korea
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We collected data of hydraulic fracturing tests and overcoring tests conducted in 84 boreholes in the south-east
Korea in order to analyze the contemporary state of stress in this region. The average direction of the maximum
horizontal stress was determined to be N66°£31°E. The relative magnitudes of the three principal stresses was o,
(vertical stress) <oy, (minimum horizontal stress) <oy (maximum horizontal stress), indicating thrust fault stress
regime. The stress ratio K (horizontal stress/vertical stress) was relatively high (2.2<K<2.6) at the NE region
(including Samcheok and Uljin) and at the SW region of the study area (including Yangsan and Geoje), while it was rel-
atively low (1.2<K<1.5) at NW (Youngju and Sangju) and at SE (Pusan and Kyeongsan) region. The analysis results
indicate that along faults oriented at certain directions in some high K regions, the shear stress can reach values as high as
Byerlee's frictional equilibrium, suggesting that some faults (if exist) can be mechanically unstable.
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1 ‘Samcheok 13 Uju
2 Jecheon 16 Jangsu
3 Wn 17  Sangdong
4 Yeongju 1% sanmae
5 Mungyeang 19 Miryang
L] Boeun 20  Sancheong
7  Andong 2 Ulsan
H Sangh 22 Busan
9 Cheongsong 23  Yangsan
10 Muju 24 Tongyeong
11 Youngcheon 25  Geoje
12 Daegu 26 Yeocheon
13 Gyeongsan 27  Yeosu
14 Cheongdo
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Fig. 1. Stress measurement locations. The size of circles
indicates the maximum depth at which stress field was
determined.
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Fig. 2. Maximum horizontal stress directions indicated by
lines. The length of the lines indicates the maximum depth
at which stress field was determined. The number marked
adjacent to each location indicates the standard deviation
of maximum horizontal stress directions.
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Fig. 3. Magnitudes of the least principal stresses (a), and the maximum principal stresses (b) plotted as a function of depth.
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Fig. 4. Stress ratio of 6,/0, (a) and of oy/c, (b). Also plotted are two reference lines obtained by Brown and Hoek (1978) for
comparison. K, is the stress ratio between the mean horizontal stress and vertical stress.
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Fig. 6. Contour of stress ratio K (after depth correction).
(a) Kmin (:o-h/ Gv) (b) Kmax (ZCH/ Gv)-

gel3le] =AISIT

SUATE Tl 4 A9 SHELS i) B
W 7ot ArE T3 ARG NE, £5E 1
the §% Y5XY, 281 59¢ ¥gshe 9y
o) FEBAM Kpu® Ko 30 AR 22 57
(1.8<K <22, 2.5Kp<3.2) YER}E whdo] &7,
=7, A5 o2y d7Age 5559 24 A%
AGel ol2e ATAHY FEEANMNE Kppdt Ky
Zhol dilEoZ Be0.6<Ky,<1.1, 0.8<K,,<1.4) Zt
o] Z%E Bt

22U Fig 40 B2l ule} 7ho] EAlpe Axd
o} I gro] Wisly] wiel s ERFAEI} OE
ST Zel vlaweze XY w2 d#de &
HY s g £ Aok g2 RANE10mE 2
e BAs] $HEAS v RESFig 6). 2 A
A &1 ¥sle ARG HERe Rl A
AE Tekshs ATAH Y GARAM Z2QAST} A
HOZ B BH(14<K <18, 2.2<K, 0 <2.6)0.82
X3l FFot ATE TPk dTAIge BANe B
bt 7Rs Tk ATA9Y el Adide
2 E2PAGFTE e AHO0.TK <14, 1.2<K,<1.5)
S BRItk W EMl B£X X nix| gARET)
w2} veh ks Agke FREh

g o



W= YERe) B 3% 305

2 852 349 5 3ok WA ARFHeE Aot
28 g4 B glo] BFHOE aTHE AW §
93 2o 7|82 AFeh F, A9 W $ 5
ol U SUAEE AFFOZH AS7EE A
of YAHA Lol TACE ol8Y 4 Ak E
s B3 48 PPHS FH5) e
$9 5 Aok PN FA2) A3 el N1
.

GBel GtE PYHS BAH] Fle A T
7K 228 olshstelol Gk, AWl Ag ek 38R
@leh Hpt UHeFe BN 5 9l 2
&, BF 2ol 2E3E $UFL BFAY] of
$ vl Aol Hgoke FFAEYE W F A3
399 hd,

o]

S C))

2 olgsiolith. 7N o9 ofE 27 fESEH
7183 (total stress)o]® &= Kronecker delta®lth. ,
FHUE FES MR iR 359t Zr1e ¥
S thBel FHHee o 2 Yerd 4 glen}
ANRezE Azt UelN B4t Az Aeahe A
oz <ejx $lck(Townend and Zoback, 2000;
Zoback and Townend, 2001).

ST, & B slipe] BAse 28 =4
Coulomb 71520 & Fojzit} =,

H2E

rlo

Te=Huo' )

A71M 1,2 DTS TNTE dAATS
o2 95U 2Agste FEFTHSE, p= wEATol
o} AR EOEHY EHAW], FRE, HESE
T, 2%, ¢ Bl wegt dEAv gz 0.6-1.09]
Heloll == Aoz deiA UthByerlee, 1978).

ool BAE it Jeiel SEHE Edz A
FHeE JHE FEGE Iejste 72 AGdxe] &
LF-88S Attt of B3 siEAGe] ek
U2 FEFHSE )Y AEH e s 4
G)R FoA= dEAEAH vwsict. W] o
2 $8dHE Mohrdg Y9 JuE R¥HEY
AGexe] Hol, HAFEHE 7|F2E Mohrd S
Fig. 791 E=AI8Ich 58 459 2ol Al
3l FEAFSH oz AHHslele mAEAL. &,
Fig. 791 Mohrg& 27/ Aol Ae] Wkl & o
o} o] AFHH o)}

Fig. 79 4} (52 FoAXE Z=2ls vwsind &
AAF7E e X G Mohrle p=0.67124& ¥
st vl Z29MAl7E w2 AH@E AAD
Mohrtl& 2 A7t p=0.6 71E4dE dolie da4s
BRItk o] Aah= ke FERe| X ESYAF)

e AR =06 /1EHE dopi We] BEol
SR oln qaEo e MEA Ge 4 9

e 2& AAgih drAge AdeRTey U
(N66°£31°E)ys st SiAlT7E 22 A9l
N24°431°W F3F9] 30°+14° AL ©E-e #Ae) &9
2 sl gQEEez HEA] 4 5 e A

AR,

Mohr Circle

— Ky > 25
o — 1A Ky > 2.5

Q”Q" ........ 14> Ky,

e
- ,b
a
L I

20 25 3.0 386

(on'Po)l(Ov'Po)

Fig. 7. State of stress in the south-east Korea plotted in the Mohr diagram. Shear and normal stresses on the planes at
different orientations for a given state of stress are indicated by different points designated with a, b, ¢ and d.
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