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Core Disking Phenomenon on the Compact Conical-ended Borehole
Overcoring (CCBO) Technique

by Yuzo OBARA?, Seong-Seung KANGP, Yukifumi ISHIGURO®

and Katsuhiko SUGAWARA?
a. Faculty of Engineering, Kumamoto University, Kurokami, Kumamoto 860-8555, Japan
b. Institute of Lowland Technology, Saga University
c. Chubu Electric Power Co. Inc.

Core disking is sometimes observed in high stress region where rock stress measurements are performed by
the Compact Conical-ended Borehole Overcoring (CCBO) Technique, which is one of the stress relief methods.
When the tensile stress induced on the borehole bottom surface becomes larger than the tensile strength of the rock,
a failure from the borehole bottom surface will be imitated. Therefore, if the stress changes on the borehole bottom
surface can be analyzed during overcoring, the rock stress prior to boring may be estimated.

In this paper, assuming that the tensile stress on a borehole bottom surface induced due to overcoring is one
of factors of generating core disking, the mechanism of the core disking in the CCBO is discussed as well as the
location of failure initiation and the type of failure. Firstly, the characteristics of core disking in the CCBO is
shown. Secondly, simulating the overcoring of the CCBO under three dimensional initial stress state in which the
axis of a principal stress coincides with that of a borehole, the failure initiated on the borehole bottom surface dur-
ing the overcoring is discussed, based on the results calculated by a semi-analytical boundary element process for
axisymmetric elasticity with arbitrary boundary element conditions. From the results, the criterion of core disking
is suggested and the applicable limitation of the CCBO is made clear. Furthermore, the X-ray CT method is applied
to the recovered core with core disking, and then the state of failure within the core is visualized. Finally, it is dis-
cussed that the rock stress prior to boring is estimated by the suggested criterion of the core disking, comparing
the neighboring rock stress measurement and tensile strength obtained from cores.

KEY WORDS : CCBO Technique, Core Disking, Rock Stress, Criterion of Fracture Initiation, Boundary Element
Method, X-ray CT

R—=V T AT D HRIRIC 2 SRS 2 ER S 5 5

1. # B/ I T 4 A% S A D RIS IR A E TR AR L

il

HTFEBTOR—Y > 7 OB, @ ol 7 BEohe, =
TR EDE S OMRICEIND 27 F 4 2% v FBR BN &
N5z eRb5, ZOBRERRIZFEED 1-& LT, EALT
WD SIS IS RHE LT a 7 ORERT OSSR AT 5 BRI
NWEZ DI, TIVE TS  OfFFTHY, EBRIFER S
T&ETNB D710,

ZDOHT, Song & Haimson® I, %l 3 #li /14RRED TE 44 O 37
FFRMERIRIC R — ) VP FIL L CRAES - aTF 4 A%/
DF 4 A7 RB LIRS 250 L, EH LT B ERKEEADOKR
& XOMERAHFOHENTTRETH D L LTW5, 72, B DT

k2000 4F 12 H 27 A%AF 2001 453 A 15 AL @ - B2 TR 12 45
FEERE (2000 43 H ) IZBWT—#%E
I IEREB T RBARYER Lyfisic 27 L LR
2. ERE L (CFIF) EBERERM AP St v 2 —
3. S () EARRE RE
4. ERH T RBAKRFEHE  KFEBEEREEER
[ #4458 ] TEL & FAX 096-342-3686
E-mail : obara@gpo.kumamoto-u.ac.jp
F—U— R HEELROTRIE, a7 T 0 A% 7, B8N, BEERARE,
BRI, XM CT

BRERM

117 (2001)

T3,

—75, fETEIREIE L LTI, a 7 ERAR—Y U IRICK LTt
HEL, TSSO 1 ORAR—Y v 7ihE —B L TORW—Ei7
SRS NHER LT BIE %I o 720k 5 offFe 978 2t h
D, 2774 AX L 71Ea 7T NEICAE T 55 RIE DRI TR 4
T5ELTEDORASRMERT E LB, FISSIDBHR—Y > i
MHEDPRVENTWDIEARIC S AT T 4 AF v 7 BRAET 5 AlHE
WDObHDZ EEBEMHLTWD, £io, T4 A7 ORIREBEIET
OB EHAGNIL, TORWT A AR ENBEAEDaT
F A AX IR DS EERE L T0D, &5IT, /b
ARONRA 2y MLOBVIZKOROA— a7 Vo T w2i75 &
EpkRn—a7F 4 AF L ZICELT, BES 1O 3t —a7y
VIINHITT B EE DR =Y T OBEN OIS 1AL & AT L
BRSO —a T F 4 A% 7 ORGERG, WA E
R LT 4 A7 ESIZRIETEEBIZOWTHRF LT
%,

M SEFLIEE O 2 D719 (3t D EED 1| S Th Y, 5

No. 4 265 (33)



RFM= - K - B - WRE

DOENEE L WO FIREZAT D78, PSR X O RIE M
EDTDIZENETALSEAEND LI IR TETWD, Lo
L, MEELEOT BRI NMBEEZRA L TEY, muWaiis
HTITHREI SNFHE S 50T b o ROV EE I O RIS H) %
ETHHEIC AT T A AF U TERENENINDZ BB D, =
D& BRGE, IEHHERARFREIC /2720, HDWVITOTHT —
AR NTeE LTHIEDEEENME T T2 EEZ2 615,

2T, ABFE I, MSEFLIERREA D OREERAICER L, A —
NRaF ) T BREITT A GAICRAET ARG E o Lz, &
BIZ, JBonfREb LicaTr T 0 Ax U 7R D H#EFLE
OTHEOWARRZHONCTHE LI, aT T4 AFS
BEH S NI HAEOT — X MBEIZOW TR L 5,

BRI, ERISHD 1 oo HmEREROR—Y > 75
fhA—ET DA G, A— a7 ) I BEE S LTI
DONLEIZET 5 E TOHWKBIZB W TILRIZRAET I8 &5
REREE AT 2 & &b, MEELEOTAREICBITS
AT T4 AX T OREREERFIL, 27T 4 AX% T DRAE
ARZAKCONVWTH LD, SHIZ, TAAF7a7o X i
CT WBERAL, MITRROZELIEICONTHRET 5, 2k
AL TIE, MESNDOTHCEEE 525 B2 bR ILE
BEWIZ 3T DREBRAATNICEH L, a2 7 NE~OEEER IS
WTIEBE L Ty,

2. BITETIVERNAE

MR ICHRH Sz b U R0 H0E D & LR O T L2 v
TISHIEZIT 2 5HE, WEDEOOR—Y v ZILIFEER IIEE
WEICIELEN D, —T7, F U RVBERIT S OISR D D 5 HEE
I TRE RIS AREAIE TSSO 1220, fho 2 SOFRHI
L ThEnWeEEZbND, Z0LX, R—VUTHILOEL
B eEFMO 1 OBFRE—KTDHEELLND, £ T, Hik%x
BIEBIER L EL, TRIERLTWS 3 RITEBISHD 1o
OFEFmMER—Y o TN —ET 25E EX51Z, Fig1 IRT
YO MR ET NV EE XD, A—"aT U U T ToI DT
DFLESEIICIR G A2 &0, EAEER (v, y, 2) BLOMHHEESR
(r, 0,2) DD, R R=38 mm OR—V » FIEIL, iz
& 14 mm O ZFFOIEMA 60 KON TH L, A—a7
VA 38 mm, EEX 3 mm THY, z DIENLADFHIT
HATL, BRReAd—nar V) o rimé oz L 55, LT
T, LEA—NRaT7 VU TOHITERSZ EIZT 5,

M FLIEEE T VTR R CH 0, IR RETIET I Fr 72 D T,

“~, Curved element

38mm
e

Linear element

IFig.2 Boundary element m::‘sh‘
ST\ VR RIS AR Rk B LR & L C osE s 1Y 2
T BT ET L EBIRT S L Fig2 DX 5 THY, RE2m ODR—

U v THOBER D5 % T AL L TN D, BEEIZR S B
DERNEROH R THY, ERESICHRBESE, ihfEHIC 2 K
TEREZAELL TV, FURMTICBIT2EREITN 0.5 mm TH D,
F7-, eI VL, L=-30, -20, -15, -10, =5, 0, 10,
20, 30, 50 mm, (L =L/R=-0.789, -0.526, -0.395, -0.263,
-0.132, 0.0, 0.263, 0.526, 0.789, 1316) ® 10 O/ — A% HE
LCA—Ra7 V) o I OMITEBE LT, MITICRT 25048
&, A=V 7 RERENICER S 2 EI5D P, P, BET
RV v 7 Gm» SEATH2EIEN P, TH 5D, 728, BLTITR
FIENTRERIIAR T Y U3 025 DFADO LD TH 5,

3. Tk RZEERIS RO T, 97, SEREREMNTC
HONT-HEHOENZ AW T, 5 /L% [alixih & bz L,
[BIEE [ S BEdS & DWW IC 1) 2 fLIE T FICALE L 72 (AR R
B RO D, DT, TNLOHMTEAREHERL, ZATF
T CHEISIPREDOOTH—EOFREFE L R L THERZDIG %
KD, KBS, FREIREZ G LER ORI O 2 KD,
FNEMAE RO & Uiz, IR T, O E RS &
MEAZ SCL, 209 bFigl \RT XL, T4 AF 7 DOJFK
Lz B D AR A & e i IS T AT 2 I 1 & BERR 5 A0S 0
0, MEEIABE DRI &5 2 64 5 [BlHRE 2T B 22 IS AR T
BIGT1 & BERTT AR TT 0 & MEOY, LLUR TIEEALGITIER LT
1T

3. BELAFRYK

3 WIEHLILIE D O EIE DR TN EIIC/ERT 2 A1 0
T, R—Y U VILOBEREICEET D 0, BL W 0y ZMMT L, BEE
ISR E R DT,

A=V T HENIEEIETIO1 2O XA E —FHLTWDHDT
x, y BIO 2 WGIEIC P, P, B IO P, OEISHH TR
WAER LTV DG EE 2, )7 M OBERIS DR E ky ky
KWk, F 7z, MR 18 OBERIS N ERIRE Ky, kgy LUk, & L,

O, (o O,
er:é’ k[y:_:7 kt:"?;
ker_%, kg>.—?9, kg, :% ........................ 1)
Fig.1 CCBO overcoring numerical model. x y 4
266 (34) BEREFEM 117 (2001) No. 4



MR OT REICEIT 537 7 4 A% VBRI T 5 ISR

Fig.3 Contour of the surface stress intensity coefficients k;, and kg, on the
borehole bottom surface in the case of L = —15 mm.
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Fig.5 Distribution of the surface stress intensity coefficient kg, on the
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