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Most of the overcoring method for rock stress measurements use a large diameter drilling, what is called
the overcoring, to relieve the stress around a pilot hole in which a transducer is installed. When the overcoring
is advanced into hard rock subjected to high rock stress, a phenomenon of a core disking is sometimes ob-
served. As the recovered cores which have a constant thickness have a center hole like a doughnut, this core
disking is called a hollow core disking.

In this paper, simulating the overcoring under three dimensional initial stress state in which the axis of a
principal stress coincides with that of a borehole, the hollow core disking initiated during the overcoring is dis-
cussed, based on the results calculated by a semi-analytical boundary element process for axisymmetric elastic-
ity with arbitrary boundary conditions.

Firstly, the surface stress intensity coefficients in the tangential and rotational directions of the borehole
are analyzed under the conditions in which each principal stress of initial stress is subjected independently. It
is clarified that the coefficients is not changed beyond the advance of the overcoring more than the radius of
the borehole. Secondly, using the surface stress intensity coefficients, the surface stresses of the borehole are
analyzed under three dimensional initial stress state, then the fracture criterion which represents the fracture
initiation due to the tensile stress induced by the overcoring is formulated as a function of the advance of the
overcoring. Finally, analyzing the surface stress of the borehole induced by the overcoring, it is made clear that
the location of the fracture initiation, the type of the fracture and the.thickness of disk are dependent upon ini-
tial stress state.
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Fig.2 Boundary element mesh.
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Fig.3 Contour of the surface stress intensity coefficients /&, and kg, on the borehole

bottom surface in the case of L = 0.75.
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intensity coefficient 4, on the zz
and yz cross sections in the case
of L = 0.75,
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intensity coefficient k¢, on the zz
and yz cross sections in the case
of L = 0.75.
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Fig.8 Criterion of the fracture initiation
in the case of L = 0.75 and £, = 0.0.
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Fig.8 An approximation of the criterion by
means of the fracture functions at
representative points on the borehole
bottom surface.
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Fig.13 Criterion of the fracture initiation at the advance of the overcoring and the region of initial
stress divided by means of type of the fracture ; numerals in the figure represent L.

879 <47>



REMS - 2RR  EORE - EE R

I NN
02 P +P=10 152025-3.0 - 0.40.2.00 -
0.0 10 20 3.0 0.0 Lo _ 20 3.0
Pz Px

Fig.14 Disk thickness dependent upon initial stress in the region IV.

BEWAT L b, kB, MENEEOREMEIE YT PH
BE,PLTHDH, 2EI, MUSHPEELICHFET %4, &
O—2 7574 2% 2 7R ELTHENBBEOANRET L2, H
BV IEHEENEEE TR AN w KRB L TEDOF 1
AZREORTD -7 T4 AF Y IHEBIIEETSE, 20L&
WCHLS AT 1 ENAY R IREE oD & & ZEE S D R R —
TR, PRI TRBET LRI —ITTAAF T DT A
AYBENRRELR 0TS, LizdtoT, B LA -a 7ol L5
W2 o THIE I OFERET 2 HEBZ BETE 2 WREESH S &
E2 605, oEI, EHRIITOC DEVER T PHEG, L D
RU—-TT7 T4 AR IPRET LB THY, BT XIH
BElshsEELILNG, BEIC, FAERNICHILEIP EET S
BA, RO — T4 AF Y FIZT AT OC BEE D BRET 577,
BEBEEAEA L IS & o TB L 5 DI I IR LT
AZEERET A, LD T, FARA0EZCLoTHLE
EHIBHE*HET L EDTRETHLEEZ LN,

P =00 0%4, ERTREND OCBEEOBERFIASIC X
LRGBS MIIIEATY, BRI, I, BITNINHEHRL TS,
$72, BEORELZWHEBVAKRE (R, BHETRENS
PH BT CORBERBEETH SN T WS, Lo T, IT7F4
A%y IHEELBE, FRRTSTPHEREYSHE L E
WA AT HEAISND, —F, B, =20 OBE, FERV IR
THEELICHHRTRENS PHETOBRAIGIC L 28
BIASEEDIRAT Y, EBNIKELL Lo TWnH I LPbh o,

B, BILEPERVICIFET 254, 5. TR HE
XD T AZESERIT LI, FOBRO—PIE2RT L Fig.
1BDEIThL, ELFE-) V FEHICEELZTNOET AR
—EDHEY, AREENOFHENF—EOBEERLTVD,
AR OMEILR ) » FHAROEEH L, TH Y, HEZF ¢
AZBEEwTHb, ¥7°, NTOBREERVOBREERLT
BY, EEFTAAZESEET, 2B, w <025 ZHATES
ok, L <025 OMFEERL TV RWEHTHD,

HAOEEN—E0HE, wik B IdLTREBIL, B,
BT L0 w RT3, $72, BPOBREREHAOT
WEHIZE > TH T VT, PHISHIREC 2D EHET
24 ATESQUEBIAE 2D, P, Y—E0HE, BAO
EHEIBPREVEFILEEVF L A7PBEsL 2 IR b, —
#, BHOFEHEHE—E0BES wit P LTREFA LT
BY, HAOESHAVNE VLB ENE 71 A7 B2 0B
Elfzb, £72, BLA—EOBE, HHOERAIASVIEZE
FAATIEL 25 ETFRIND,

880 48>

HiF L F A 114 (1998)

SOEHIZ, IS o THIERASR S L OHEREDS
B, BETEF4 AZESIE, X rIE@EFROEHE L
LI, FREEELZTANOFEHEIB L CERTICERLTVS
ZEDPEOPE Lot L L, BIWEHFEET S HEORE
Wi, BRERAEAE, WERREBIUT A2 B SOBRIIT
RATSTHY, TNSOMICBEOIT7T T4 AF I CHES
NDERPIER O L 5 LEERERRL EoBREERT 5 LELX
B EEZOND, BERROILSHERFEOBEHO2DIZ
Bo7HOBRORRELEE L - HERT A REELLNLS
5, TNITEBROBETH S,

7. %

AR, K& ML IAMER L Cw b & BIfEILE iz
084 Ty MLED ICKORAF —Na 7y » 7hfrbhb & &
CBE SN RO~ 774 AF VY FIZOWTHRFE LI DTSH
5o

Y, ZEX-) VS EFVEACTERAERET T ERL,
ILEREE I R E T 25 | 8RIB T O3 D72 DBEE 1R E e Ko
7o CORR, BEEIREOBERAMES & URk/AMER TR HHNIL,
A=) U IHICEERENOE ML EOHEICFET 222
HSIeTdEE b, F—N"2 7Y X FPR-Y » SR EE
T4 LS HRENIIZE A LB LW LR L, 2F
2, 3RFTHIETT T Iz 2 FLKBE IR ES 2 BEH HIEH
B L UEEFETICET 5 BEMEAFE RS, Th5ILE
DEBORELOWIBRKEHETHNTE L Z E 2RI, 72,
Fnsxd—nNa7y r rETOBEE LTERbL, D&,
WS VT, F—Na 7 v 7 OETICNED BHERG
B, BEREB LT 1 A Z7ESIIOWTHIT LA, JORE,
LIS L s TENLYPRLLZEZWLGPIITHE LG,
WIERIEEG WA TS OFEREE 4 DIZKg Lz, &
Tz, T4 AZERE, K= vy SEAROSHOMME L HICHE
(BB E, K= v 7HCEELEROFIEE L TEIGH
KERLTYWAZ LR EXEL MLz, JRIC, HILE 0
WL, BERAME, BREREBLUT A 27 ESOEROM
2, BEOITF ¢ A% RIS BRBEEO X S 2
BEWRZ EOBREZERT D LENSD L@ L7

5 B xX ®

1) Jeager, I. C. and Cook, N. G. W. : J. Geophys. Res., Vol. 68, p. 1759 —
1765, (1963)

2) EEBE - BEEK - FEEYE B TE - FREE ARERER, Vol 94
p. 797—808, (1978)

3) Natau, O., Borm,G. and Rockel, Th. : Rock at Great Depth, Maury and
Foumaintraux (eds), Balkema, Rotterdam, Vol, 3, p. 1487—1490, (1990)

4) Dyke, C. G.: Rock at Great Depth, Maury and Foumaintraux {eds),
Balkema, Rotterdam, Vol. 2, p. 1067—1064, (1990)

5) Haimson, B. C. : Rock Stress, Sugawara and Obara (eds), Balkema,
Rotterdam, p. 35—42, (1997)

6) Matuki, K,, Hongo, K. and Sakaguchi, K. : Rock Stress, Sugawara and
Obara (eds), Balkema, Rotterdam, p. 343348, (1997)

7) KER B - MORiIED - SO BB L M, Vol. 113, p. 155—161, (1997)
8) HAEZ - F#F 4 WOWEE  EEEFM, Vol. 113, p. 817324, (1997)
9) Mayr, M., Drexier, W, and Kuhn, G, : Int, J, Solids and Struct. Vol. 16,

p. 863—871, (1980)

No.12



