$42% oW "= L T #M o #k Vol. 42 No.9
2020 4F 9 H Chinese Journal of Geotechnical Engineering Sep. 2020

ERRELTHFMERN T NI ERE AR E B KA
LE AN

FTHEAN' EFWT, FRFEY BRE"’

(1. EPRSGE KK T SME S W EOR FR T S CRERT T L, FR 4000745 2. BIRUKFIRRERT S BEE + TREOTIURT, V175 Miat 210024)

B FE: RIS AR A R R BRI, SIS B BB I SR, 5L T 5 P8 REE LT
PR T 7 B 5K W HEI 3 A 1 AN R] B 300 R G 20 b JA) 17 2 7 A AR A S 2 SR A1 (RIS o 285 FEAR G
WARHUR, FKADEZM TN 2RI R, BR T NG, AR R K AR R 1 51 (2 R WA T .
AR J LA S RS A AR B 2 R 5 B oS EE T AL, AT B AL SR BB, BB TIME 5 sl &
of,  HLT A LS O, BEARXT PO RO R, BRGNS slI 45 R 22 W R, TN A eV B s/ o i
BT HBUZILR AR, SHE T T AR W 2 A BB ST 0 I BT AR P A R R WA AE AN AL, R T ASCHEN

R FH 2 A
KHEIR: KB ) ARG REE: WIREN: T R
FESES: TU45; 0346.11 XHRARIRED: A XEHE: 1000 - 4548(2020)09 - 1622 - 10

fEZEE N ERAN0973— ), F, W&, HR, FENFEMHRETE. &L TR T, E-mail

wangjunjie@cqjtu.edu.cn.

Compression-shear tension fracture criteria for rock-like materials considering
geometric characteristics of cracks and T-stresses

WANG Jun-jie!, HUANG Shi-yuan® 2, GUO Wan-li>, ZHAO Tian-long':?

(1. Diagnostic Technology on Health of Hydraulic Structures Engineering Research Center of Chongqing Education Commission of China,
Chonggqing Jiaotong University, Chongqing 400074, China; 2. Geotechnical Engineering Department, Nanjing Hydraulic Research Institute,
Nanjing 210024, China)

Abstract: In order to explore the fracture mechanism of open cracks under compression-shear stress in rock-like materials, a
relative passivation coefficient and a relative critical size are introduced, and a compression-shear-tension fracture criterion
considering the geometric characteristics of cracks and T-stress is established. The effects of different factors on the distribution
of tangential stresses and initiation angle of cracks are investigated. The predicted curves of the initiation angle of cracks are
improved obviously because of considering the relative passivation coefficient, and the different fracture behaviors induced by
crack length and material properties can also be explained after considering the T-stresses. In order to validate the theoretical
solutions, the calculated results are compared with the test ones of several typical rock-like materials. It is found that when the
relative passivation coefficient is small, the predicted values obtained by the proposed method agree well with those obtained
from the tests, and the range of predicted angle is large. With the increase of the relative passivation coefficient, the error
between the theoretical values and the test results increases gradually, and the range of predicted angle decreases slowly. The
reason for this phenomenon is explained, the flaw of the fracture criterion based on the linear elastic fracture mechanics is

discussed, and the applicable conditions of the proposed criterion is suggested.
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Fig. 1 Stress fields of crack tip
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Fig. 2 Stress state of central inclined crack under compression
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Fig. 11 Comparison between theoretical and experimental results

of compacted clay, gypsum, cement mortar and granite (5 =0.2)
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Fig. 12 Comparison between theoretical and experimental results

of gypsum and sandstone similar materials (5 =0.3)
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