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Experimental study on the expansion law and mechanical characteristics

of crack propagation in rock with composite defect
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Abstract: In order to explore the influence of fault dip angle changes on the tendency of crack propagation, physical
simulation experiments were used to produce rock-like specimens with defects. Uniaxial compression experiments
were performed to observe and analyze the influence of different pre-crack dip angles on the overall rock crack propa-
gation tendency and mechanical properties. The experiments show that when the fault dip angle is 20°, a large num-
ber of cracks appear which are densely distributed above the simulated fault on the side away from the simulated
goaf and there are only a few cracks above the crack surface. However, with the change of the simulated fault dip
angles, the crack propagation tendency of the specimens shifts, When the simulated fault dip angle is 60°, the com-

plete shift from the simulated fault area to the simulated goaf area occurs for the first time. There are only a few in-
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ter-hole cracks on the side away from the goaf whereas large cracks appear above the goaf. The change of fault dip
angles will have a great impact on the compressive strength of rock block when it is broken. As the dip angles in-
crease, the compressive strength of the specimen will first decrease and then increase. When the dip angle is 60°, the
compressive strength reaches the lowest; the residual strength in the curve decreases sharply after the peak and then
increases slightly; and the specimen will suddenly fail when the surface failure characteristics are not obvious. resul-
ting in shear slip. Understanding the propagation tendency of cracks near the goaf, one of the main channels for wa-
ter inrush accidents, under the influence of different fault dip angles can provide important reference for the actual
engineering to take different water inrush prevention measures while facing faults with different dip angles.
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Fig. 1 Diagram of three-dimensional prefabricated combination defects of rock-like specimens
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Fig. 2 Control system of experimental equipment
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Fig. 3 Crack propagation diagram of specimen 1-1
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Fig. 4 Crack propagation diagram of specimen 1-2
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Fig. 5 Crack propagation diagram of specimen 1-3
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Fig. 6 Crack propagation diagram of specimen 1-4

A R T B UL 2 BT 19 A8 A SRS R AN 1t B AR RS 1 8 4% DL S A Oy 20°
I 2R P G B B DR 2 X R REURT J= B 07 B DL T2 AT A R 280t B LR A B AL IR = 1]
BELR 25 XA A% o Y BEBLT 2 TR D 60° I i {F RS0 IR A A 58 42 56 7% O 3 — U Hh B 09 00 3 0 i1 de 5
KB YIWIR o Ry it — 2 R AU 2 i A 1L T B0 BB MO 4L . AnE 7 B 3
P 1-3-2, REURE Dy 12 mm , BELIBTJZ A BE O 6075 I F 1-3-3, REUKE N 24 mm , BT JZ M1
607, FRIT M — s » MARADR 28 XK BE AR AN S P 75 25 Hh BB V) B OR AL » S S0 10 2 1 18] T 2 8L
TR,

2 F 3-3 7
. i f v
350, 7 7 / 3510 A _‘/j /
—_— / yd L /// ,/ £
~ 7 4 i ) A '/:/' /
2 o] S P el @
_' 60 “Z. 60°)
0 0 ~
(a) WF1-3-2 ELHEE H12 mm) (b) R 1-3-3 (HLKF H24 mm)

B7 BELARAATEE

Fig. 7 Diagram of added experimental combinations
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Fig. 8 Crack propagation diagram of specimen 1-3-2
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Fig. 9 Crack propagation diagram of specimen 1-3-3
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