A ) TR PR Vol.29 No.1
Chinese Journal of Rock Mechanics and Engineering Jan., 2010

29k H1M
201041 H

ETiAR N ZERA TR AR EBRESH

ATEAR !, FeE !, e, EmE

(1 XA AL A L TR, & &b 1105 20 R BE LA, &35 68 701)

. P TR 1) e M R B 1 B R I, 1 g 588 FE TR 7 55 4 By S R 45 1) S PR IR R 2R
RLH IR TF RS 5 B R R AR R TR S 017 L A3 M o 5100 S TCVE 45 A m K ) s DT 28 1 O S 00 45 1) S P ki
FEIURTT 50 5 B [0 AR R EUL R R 12, TR B 0 AT 45 5 10 N BTG T 24 1 18 B T A 4%
(K R B ARAR B 45 AT LU, IR R, BUH o a5 R R0 45 RIS W) & BRIk, B gt
T 2T WA bt 34 5 10 )k B % 1) S AR ) B L AR AR R

KBIR: A0 NIPBRERT SnetE LAt MOUERE

MESHES: TU4S XERFRIRED: A CEHS: 1000 - 6915(2010)01 - 0034 - 09

BOUNDARY ELEMENT ANALYSIS OF CRACK PROPAGATION PATHS IN
ANISOTROPIC ROCK
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Abstract: The development of a unified numerical framework based on the boundary element method(BEM) for
modeling crack propagation behavior in anisotropic rock is presented. The BEM formulation combined with the
maximum circumferential stress criterion is used to predict the crack initiation angles and to simulate the crack
propagation paths. To demonstrate the proposed BEM procedure to predict crack propagation in anisotropic rock,
the propagation path in cracked straight-through Brazilian disc(CSTBD) specimen is numerically predicted and
compared with the actual laboratory observations. Good agreement is found between the two approaches. It is
therefore concluded that the proposed BEM procedure can accurately simulate the process of crack propagation
for anisotropic rock.
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propagation

BER-, FRAE Ky Ky, A Ky, AR = 4E3 ] rh
IR RS, Wit IR, Bl s ) &
P IR, Wl 1 FiR. £ RIRAIREIR

][l

1 3

H AW ) A P AR Griffith s P
Irwin 15 1FJG BB, A. A. Griffith" A 75244
v f T R N ) e RS R BN &= . G
R. IrwinPWE @B 5N —Z 8. N s R 1
(SIFs), DAMZRIRG bz i 135 S i #835
— MR, B YRR B, wTEIEE 3 AN )0

Wt EHHER: 2009 - 06 - 12; ¥EEIHEI: 2009 - 10 - 02

DU, RGUT AT AL 3 MR B2 & ki
o N EATYIRREIYAES IERTE,
FHS L PR N g 585 P IR 7 R A, LA R GUR b BRI
(RIN g FIAL RS FT RIS e o DRI, 6 AL PRk 58 I
R, R IR A Dk SRR G (KN
SRE Ao 1 p R g 3 R DR A R SR AR GUR b

fERRIY: FEMP(1976-), Y, It 2007 AEEM TR RZ BIR TRER, DUEBBBIF O, ERNTCE 2 5k L TR 2 0 5 T )

W9 TAE. E-mail: karis.ke@gmail.com



2o 1M

P, S BT IA UL I R A KR AU R R A 0 T ¢35

[

o

(a) FRAY IOFZAY)

(c) MR T
1R 3 ARG

Fig.1 Three basic failure modes of cracks
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Fig.2 Geometry of a two-dimensional cracked domain
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Fig.3  Crack tip coordinate system and stress components
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Table I Normalized SIFs of the isotropic cracked Brazilian disc with radical loading(8=45°)

C. Atkinson 415 i C. S. Chen 2245 AR
" K, (o ma) Ky /(o) K, (o ma) Ky /(o) K, (o ma) Ky [(o/ma)
0.1 —1.035 —2.010 —1.020 —1.968 —1.018 —1.965
0.2 —1.139 —2.035 —1.116 —1.995 —1.116 —1.992
0.3 —1.306 —2.069 —1.272 —2.036 —1.277 —2.029
0.4 —1.528 —2.100 —1.484 —2.069 —1.492 —2.065
0.5 —1.784 —2.132 —1.737 —2.103 —1.749 —2.098
0.6 —2.048 —2.200 —2.020 —2.148 —2.039 —2.139
0.7 - —2.337 —2.213 —2.364 —2.224
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Table 2 Normalized SIFs for a central crack inclined 45° in anisotropic rectangular plate subjected to a uniform

tensile stress

w K. R. Gandhi®'45 4 E. Pan!'®%5 4 C. S. Chen 422155 1 A s
O Ki/ovma)  Kylovma) K /(ovma)  Ky/(ovm) K /(ovma)  Ky/(ovm) K /(ovm) K, /(ovma)
0 0.522 0.507 0.522 8 0.507 6 0.519 0.504 0.524 0.514
45 0.515 0.505 0.5153 0.504 8 0.516 0.505 0.518 0.513
90 0.513 0.509 0.5133 0.509 0 0.537 0.532 0.533 0.527
105 0.517 0.510 0.516 5 0.5107 0.507 0.502 0.540 0.528
120 0.524 0.512 0.524 0 0.5117 0.520 0.508 0.541 0.526
135 0.532 0.511 0.5316 05111 0.532 0.511 0.536 0.522
180 0.522 0.507 0.522 8 0.507 6 0.519 0.504 0.524 0.514
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