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Fig. 1 Sketches of rectangular samples with edge cutting straight crack
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Fig. 2 Comparison ofcrack tip before and after cutting



30 DA SNV & (2023 4F) 45 38 &

# 1 R RST M i

Tab.1 Sample size and quality

AR (URCE 3 E h TEE w B ZLEEWRTE a0 Bt m
W AE o/ O /mm /mm /mm /mm /g

s-30-1 30 119. 86 59.99 59.92 19. 30 989. 20
s-30-2 30 119. 68 59.98 59.97 19. 30 984. 00
s-30-3 30 119. 67 59. 85 59.90 19. 45 986. 80
s-45-1 45 119. 83 60.03 60. 05 19.70 992. 80
s-45-2 45 119. 79 60. 05 60. 19 20. 05 989. 80
s-45-3 45 119. 66 59.98 60. 02 19.70 985. 90
s-60-1 60 119.63 60. 06 60. 02 19. 40 988. 00
s-60-2 60 119.72 60. 04 60. 05 19. 35 985. 20
s-60-3 60 119.62 60. 04 60. 08 19. 40 986. 60
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Fig.4 Axial load displacement curves for specimens with different initial crack angles
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Fig.5 Correlation of the initial crack angle with the peak load

2L il R AR R ot i e B far 407 m L T Ay B GO R B A BG MTR AE R B R R £
BEHAFTER Z 00 . Bl TR 40 fr 407 T 0 U0 1 2 S i 3 0 228 80 il e 10 g 4 v 5 R B 62 A Sl ke
24 BAR I 0 AR i R B0 v T B A2 2 6 6 D REBUHA JEE 433 D 307,457, 60° I B RE BRI B 285 I
Zy=y

VIR R LA R 30, 80y i A2 8] 6 Ca) T/ , 24401 58 AR 0 TF 4 ] B 4 8 L B fr 2%
B R OB ALY R I R e AL BT 78 B 5 36 R 28 S R i TR Hy T 0 R ) A R 7 AR R R 2R AT
A2, PIURHGUMAE R 4570, A R AR W 6 (b) iR, XA R Ay RG0S5 30° i 5 R A 8L, 1



32 Lo N % (2023 4F) 55 38 &

K6 IKXREBIRIE S
Fig. 6 Failure pattern of specimen
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Fig. 7 Schematic dlagram of crackpropagation angle
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Fig. 8 Crack Angle of each sample
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Tab. 2 Crack initiation angle results for each sample

N N EA AR B/ ()
B/ iF 1 J% i ifE
s-30-1 104 113 108.5
s-30-2 30 102 95 98.5
s-30-3 110 104 107
s-45-1 120 115 117.5
s-45-2 45 128 127 127.5
s-45-3 123 114 118.5
s-60-1 118 120 119
s-60-2 60 —46 120 —
s-60-3 —59 137 —
3 #Hig

AR SCUATE b g W 5808 G AR S A iaCRE I 8 0 AR ) RE L AN [R] A JEE (30°,45°,60°) [ 4] IR 4 4L
2o Pl R A D R IF S T D Y R BGR LB L A5 B T AHE T .
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Experimental study on crack tip fracture initiation mechanism of
straightly edge-cracked rock under uniaxial compression

HE Qiang, ZHUO Li, LIU Huaizhong, XIE Honggiang, XIAO Mingli

(State Key Laboratory of Hydraulics and Mountain River Engineering,

College of Water Resources and Hydropower, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract: In order to study the fracture characteristics of rocks under compression-shear loading,
oblique cracks were cut on the side of the rock specimens with prefabricated crack angles of 30°, 45°,
and 60°, and uniaxial compression fracture tests were carried out using the TAW-2000 microcomputer-
controlled electro-hydraulic servo rock triaxial testing machine. The test results show that: Uniaxially
compressed specimens of edge-cut diagonally cracked rock exhibit significant brittleness, with peak
loads increasing with the angle of the initial crack, with large-angle initial cracks offering greater
safety; the specimen starts cracking from the tip of the prefabricated crack and produces a wing-
shaped crack or anti-wing crack that expands in the direction of the load action, the crack at the tip of
the seam is first subjected to compressive shear stress at the beginning of the crack expansion, and
then changes to tensile stress as the crack gradually expands, the final damage of the specimen is
dominated by the tensile cracks, with partial shear damage accompanying the initial crack angles of 45°
and 60°; the crack initiation angle tends to increase with the initial crack angle, and at the initial crack
angle of 60°, anti-wing cracks and wing cracks appear at the same time. The control factor of the
cracking mode and angle is the relative size of the normal stress value along the crack expansion path.

Keywords: sandstone; fracture mechanism; edge crack; crack propagation; crack angle



