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Characteristics of the Horizontal Stress and the Possibility of Stress
Induced Brittle Failure in Chuncheon-Yanggu Mountainous Region by
the In-situ Stress Measurements

Seongho Bae and Seokwon Jeon

Abstract Current initial rock stress state is one of the key factors required to evaluate the stability and failure
around an excavated opening and its importance increases as the construction depth become deeper and the scale
of the rock structure become larger. In this paper, the study was performed to evaluate the characteristics of the
regional stress state at Chuncheon-Yanggu mountainous region, the East-North part of Kyeonggi Massif. Forty nine
field stress measurements in 9 boreholes were conducted at the depth from 20 m to 290 m by hydraulic fracturing
method. The fracturing tracing works were carried out by acoustic televiewer scanning, The study results revealed
that the different intial rock stress states presented at different formation rock type and the excessive horizontal
stress state with stress ratio(K) close to 3.0 was measured at the depth of 200 m and deeper in the intrusive granite
body of the study area. The results from the investigation of excessive horizontal stress and its effect on failure
mode showed that there exist several points where the localized excessive horizontal stresses are big enough to
potentially induce brittle failures around the future openings greater than 100 m in depth within the granite body
of the study area.

KeyWords Initial rock stress, Hydraulic fracturing test, Stress ratio(K), Excessive horizontal stress, Brittle failure
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Fig. 1. Geological map of the study area(Chuncheon-Yanggu, Kangwon-do)
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Fig. 2. Location map of the study area(Chuncheon-Yanggu,
Kangwon-do)
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Fig. 12. Tunnel instability and brittle failure mode by stress
level(after Hoek et al., 1995)
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Fig. 13. Characteristics of rock strength in the study area
(Chuncheon-Yanggu, Kangwon-do)
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Fig. 14, Possibility of the stress induced brittle failure for future openings in the study area

53} ool mE FAE NS At Aeie] wet
27189 2o AhH2 e WA Gt olg 2
© A 7P WY 5 G el WA Bt
3 AToZL g F9 F4ol AT 3L (popping)
WA, BEY Y Qo] BAoR ReHL L
(slabbing) 7 ZAwiclA e FESol 44, B
of £2| UrgElo] Wojx|i ~Zay(spalling) B4, 19)
1o} 2 geSRAM 2HE WPE AN 77

) ﬂ‘l—“oﬂ’q
3t v g Qe 28 A" (rockbursting) 59 AH

ZQl o] AT 7]E EQSH] ols) 4" ot
E29 §4% E&clv vmed 5 1A w34
E°l Ytk 2 A7AY Y A= 100 m o] dii=
A el B ARt o] AA, AEHe 7B
S AAQ gt A a2a AT FAEE 2
Hal7] e A oFh W F4E I 58Y
gefiet ont 2200 TRk AAAIRE 2ARY A FHgut]
7Fs/dTE B/gol thet aeh 33 E4o) RIEA]
jofop & o wehgEn

1o

)



Eda} xjakgzt

HEI

A71%39) BEHo] §g E3-4T Alepx ool
SoEl WA oA dao) tht 2408 o
A Za YgEL acky et 2ok

1) A% 20 m~135 m k)4 @Al 245 B
Sler BE Xl Ao, Ak sweee 242t
2.01 MPa~9.61 MPa, 1.77 MPa~5.93 MPa 9]
of BEshs Zow gtk Telm Bl
% BEA AL 50 m~290 m A= o]
A 2 aEiglon ), Ae sBeYe 2
Z} 3.42 MPa~21.13 MPa, 2.97 MPa~11.51 MPa
Helo] HABHE SHe Ao rehdeh

Bk} 2| eo] A9 sete] ule) e Suge
Uehlin] HEvt R4S § dEztel 98
HAE 7R A%E Yehigict. of A 72
A B4, 2 7142 HAlhe Tste] 3ol
gxsls NE72E 2 B o 5 23S
AFHE S Yells BULE A AHSE
4go] 2hgElo] AR Bk odo] ula) AEs] &
£ 37]0) 2 geRo) BAH) s Ao BA
e

HrlobK| ool B Z9hA4 BE Hels 110~
3.44% JeRton A &AL 1.40~3.88 B
9o BEAHe Aoz BA=Yh st Ao
A9 B 290 A SUASE 712} 1.84~
3.21, 2.35~4.46 H Q] ZFS 7[R = Ao RALE]
olek. WOk} Ao HE 27t et ZeAe
7} EA Fashe AR Ueile vk sher
22 xloje] e Aokt Aolo] uls) F& Sle
247t BEE wat ope} HEo] wet g
= 27 et 250 m ol4H9] A= Gofeli
T £7KsRe A trehic

4) 27199 B Ao B2 450 4= B

2

o

)

N

ofl

3

—

o0

167

IS ZAR 2ARGUOlA Nt t2E 2FHA
#8uty 7hsdE B7IsHATE 1 A PERA Y
AME A= 100 m o} o IR Bt &
M 2 & WA &8 A=nE 7= ANt
2730] FA=0] glo] S| FHAuH e 7hsAel
e Ae= EAENY. AF7RE 8% 2718¢
54 A57t A AN DaEAY &3] wEY
S2] o2 Zlo] Sy oyt & A St o)
¥ 7Y #Y +ESYH o] Fld A9 A
it FRE A2 AR AR 123 AT
AVEE s HeMe it 27)88e] BE
S F2E0 vlAe I o 3 HEA
AE A olFoiHor & Aew whddr;.

R
AoES

A s, AN, H8 Ak, 2002, ARk 9
3 AekAlelolae] €7 ot 27198 2% W REEA
4, =EEdFEEA, 4.1, 57-70.

913, 2005, Sl 13 241 ) 27189
AR 7ETd BE B4o] B A7, FhAESiE,
Mgrsta oisel.

. Diederichs, M.S., 1999, Instability of hard rockmass: The
role of tensile damage and relaxation, Doctoral Thesis,
University of Waterloo, Canada.

. Hoek, E, Kaiser, P.K., Bawden, W.F., 1995, Support of
underground excavation in hard rock, A.A. Balkema,
Rotterdam.

. Kaiser, P.X., Diederichs, M.S., Martin, C.D., Steiner, W.,
2000, Underground works in hard rock tunnelling and
mining, Proceedings of GeoEng2000, Melbourne, Australia,
November 19-24, 841-926.

. Lee, M.Y., Haimson, B.C., 1989, Statistical evaluation
of hydraulic fracturing stress measurement parameters,
Int. J. Rock Mech. Min. Sci. & Geomech. Abst. 26, No.
6: 447-456, Pergamon Press.

. Lee, M.Y., 1991, Advances in instrument, data analysis,
and calculation in hydraulic fracturing, Doctorial Thesis:
55-79, University of Wisconsin-Madison.

. Martin, C.D., Kaiser, P. K. and McCreath, D. R., 1999,
Hoek-Brown parameters for predicting the depth of
brittle failure around tunnels, Can. Geotech. J., 136-151.

oS
shap
A
SYFEE )
Tel: 02-3472-2261

E-mail: shbae007@geogeny.biz
A () ALAY AHHE o]t

1989\ A&t Fatoy e A3t
1991 A-&tisha gt sh AH g8t

20051 MSfHL BItoyst 2 78k A

HAMH
19874 Agristn Eaidet AeTsiet
Fotat
19894 MgTiehil chakel <ol g skt
g}
199613 ul= ofz]x} Fdist
)
Tel: 02-880-8807
E-mail: sjeon@snu.ac.kr
A Agdistn AFHFALG TR




