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RS CN-1 CN-2 CN-3 CN-4
£ L/mm 300. 25 299. 90 300. 22 300. 18
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EE B/mm 30.73 29.87 30. 32 30. 50
25K o/mm 26. 50 25. 80 27.50 26. 20
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Tab. 2 The location of the mutation point and width of FPZ

KL i 5 L1 L2 L3 L4
AL 5 1/mm 0.85 0.85 0.85 0.54
8748 1 2/mm 1.80 1.80 2.12 2.12
FPZ %% /mm 0.95 0.95 1.27 1.58
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Tab. 3 Size of Fracture process zone
AR CN-1 CN-2 CN-3 CN-4
FPZ i 54 /mm 13.16 12.20 11. 20 12. 34
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Experimental determination method of fracture process
zone of sandstone using square beam sample

QIAO Yang', ZHANG Sheng' ?, LIU Shao-wei', WANG Meng'

(1. School of Energy Science and Engineering, Henan Polytechnic University, Henan 454001, Jiaozuo, China;

2. Collaborative Innovation Center of Coal Work Safety, Henan 454001, Jiaozuo, China)

Abstract: The fracture process zone around crack front is the main cause of non-linear fracture and size
effect of rock. In this paper, three-point bending test was carried out for beams made of sandstones,
and high-precision full-field displacement and strain data are obtained by using the digital image
correlation technology. According to horizontal displacement and strain distributions in the fractured
ligament region as well as the microscopic change of the fractured rock particles, a method to
determine the shape and critical dimension of the fracture process zone is proposed based on the
fluctuation of horizontal displacement and the mutation of horizontal strain at the crack tip. The
results showed that the shape of the fracture process zone is irregular and narrow striped zone with the
critical length of 11~13mm and the critical width of 1.58~2, 36 mm. The deformation in the fracture
process increases exponentially as it approaches the crack tip, but the deformation increment in the
unit area reveals fluctuation. This method can more accurately determine the extent of the rock
fracture process zone and help to analyze the nonlinear fracture characteristics of rocks.

Keywords: fracture process zone; digital image correlation method; volatility of horizontal

displacement; transmutation of horizontal strain; three-point bending beam



