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The stress intensity factor evaluation and crack propagation of rock

with mixed mode crack using numerical analysis.
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Fig. 1 Mixed Mode Slant Crack Tension Problem Fig. 2 Meshes for Convergence and Mesh
Sensitivity Study of Mixed Mode Slant
Crack Plate
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Fig. 3 Four-Point Single notched shear beam Fig. 4 Final deformed mesh of 4-point
single notched shear beam using
S( 8 )min theory
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Fig.5 Load versus CMSD Curves predicted by mesh (a) & (b), and by G(# )max theory
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Fig. 6. Crack Propagation step on 0 (8 )max and G( 8 )max theory for mesh (b)

Table 1. Mesh Parameters, Results of Convergence & Mesh Sensitivity Study for
Slant Crack Plate

D?IC}? (#Ellementt IGtauss] KI, % error Kil, % error
€8s, elements, ntegras 4 H H :
total DOF) | Order | Qumiacement) Virtual Crack| Displacement | Virtual Crack
Mesh (a) Q4, T3 Reduced 1.1027 (5.09) 1.0854 (4.11)
L/a=0.16 | 20516 Full 12166 (-4.72) 1.0672 (5.71)
' Q8, T6 Reduced| 11760 (-1.22) 11627 (-0.08)| 1.1600 (-2.48) 1.1382 (-055)
(256.1544) Full 11800 (-157) 11637 (-0.16)| 11520 (-1.77) 1.1381 (-054)
Mesh (b) Q4, T3 Reduced 1.2232 (-5.28) 1.0740 (5.12)
L /a=0,08 |—0:T16) Full 1.1225 (3.38) 1.1141 (157)
' Q8, T6 Reduced| 11640 (-0.19)  1.1629 (-0.09) | 1.1480 (-142) 1.1375 (-0.50)
(386.2204) I gy 11680 (-0.53) 11638 (-0.17)| 1.1400 (-0.71)  1.1375 (-0.50)
Mesh (c) Q4, T3 .| Reduced 1.1527 (0.78) 1.1053 (2.35)
L/ae0.05 | 40178 [ Ful 1.1175 (381) 1.1047 (2.41)
' Q8, T6 Reduced| 11785 (-1.44) 11644 (-023)| 11355 (-0.32)  1.1319 (0.00)
(1040,5640) Full 11745 (-1.09) 1.1618 EXACT| 1.1360 (-0.36) 11319 EXACT
Mesh (d) Q4, T3 Reduced 1.3900 (-19.64) 1.1307 (0.11)
L/ac013 26516 | pul 11610 (0.07) 1.1458 (-1.23)
' Q8, T6 Reduced | 11785 (-1.44)  1.1729 (-0.95) | 11695 (-3.32)  1.1502 (-1.61)
(256,1544) Full 1.1680 (-053)  1.1674 (-0.49) | 1.1505 (-1.64)  1.1449 (-1.14)
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