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Mechanical Behaviors of Subsurface Bifurcating Cracks
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Abstract: Under complex loads, the distributed dislocation technique (DDT) was used to discuss the bifurca-
ting crack problem in a semi-infinite plane, and its correctness was verified. Based on the criterion for the e-
quivalent stress intensity factor, the cause for crack bifurcation was preliminarily explained. The stress intensity
factors of bifurcating cracks under different buried depths, loading ratios, bifurcation length ratios, and bifur-
cation angles were calculated. The multi-branch bifurcating crack was also calculated, with the results agreeing
well with the finite element method. The results show that, the deeper the buried depth is, the more difficult
the bifurcating crack propagation will be. When the burial depth reaches d/a = 1.5, the stress intensity factor at
the bifurcating crack tip will decrease by about 15% . Moreover, the longer branch will greatly inhibit the exten-
sion of the short branch. When the crack length ratio of the 2 branches reaches more than /¢ = 2, the shielding
effect will reach more than 50% ; In addition, the bifurcation angles and loading ratios will change the dominant

propagation mode of bifurcating cracks.
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Fig. 3 Comparison of calculation results of asymmetric bifurcating crack
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Fig. 8 Effects of bifurcation angles on normalized stress intensity factors
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Fig. 9 Schematic diagram of the multiple branch bifurcation crack and the local partial finite element mesh
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Table 1  Comparison between the results of finite element calculation of the multi branch bifurcation crack and the results in this paper

Ky, /(MPa ++/mm) Kyy/(MPa ++/mm) Kyp/(MPa ++/mm) Kyp/(MPa ++/mm)

FEM 2.832 0.618 1.313 1.686
DDT 2.807 0.613 1.289 1.607
Ky, /(MPa ++/mm) Ky /(MPa +/mm) Kyp/(MPa +/mm) Kyp/(MPa +/mm)
FEM -0.032 4 -1.028 1.132 -0.760
DDT -0.023 8 -1.020 1.165 -0.714
5 45w

1) 3RS R SR R ] AR SRS 0 8 RS0 T i T A ELRESE , al T 2R 9 200 3L
I3 8 RSN (AN E AR R 25,280

2) Wt HEATR L B3 IN , 7325 280 W53 ST I H7 56 B DR B8 s /), HLZRSUI BEBHR X TR AE Ak
MR HMIRIR R d/a = 1.5 I, 73 SCRIIN F158 BE N T I R BB 552 BE AT 3K 15% 7647, IX U Rl LR 119
SN, 7325 28015 PR R 2 ST DR A

3) Iy TR I3 SR E RS L 58 B PR FHBOR , HLAR BEBR A 7 SO0 BE B8/ INR 73 SOAT — 7 1Y) o
WA, S B 8RB D) ) K23 37 [l R AL P 73 SCREUK JE IR R b/c = 2 LRI, BRIBGINL A 3k 50%
PLE.

4) B fr B A 7o B98N, YN 0 RN TE R T R/ S I, 70 8 RSO p — 00 S0 G R A
A 1By e o DR e, g — 3 S T 2R )0 g 5 38 PR I L A P2 2o K.
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