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Fig.1 Fabrication of transparent rock sample: (a) fused quartz sand; (b) transparent colored glass sand;
(c) transparent rubber block; (d) transparent glue liquid; (e) vacuum pump; (f) low temperature refrigerator;
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Tab.1 Wave velocity test results (unit: km/s)
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Fig.3 Schematic diagram of test equipment
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Fig.4 Stress-strain curve of transparent rock
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Fig. 6 Stress-strain curve of 3 # transparent rock
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Fig. 7 Crack evolution process of transparent rock
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Fig. 8 Microscopic crack of transparent rock

3 PFC2D H{E&EMUH R

3.1 WEIEHH

FE PFC2D w3 1o J00k7 B 25t ST B . PEC2D 5 45 422 fioh 6 45 B 8 A0S 17 Bh 4548080 b 28 4 4
b AT R G R S — Bl O R AR Y L S R R R AR 3 1) B R B A R ) L B 4 AR ORI
e A SRR JE HE A

A7 PFC2D AT 100mm , 58 50mm, i1 3696 N0 ZH i, 14 9 Fp B (i 45 750 141 43 35t Ak W s
AR 2 B K 2 N A R A R T 1 2 AR E R AL 2 A T BRI A RS RS B TRk
R 2 P ik 60 375 B 2855 A 1 L 7 - A i R AR AE G 0 R e SR A 2, SR R R A AT bR & R S 8
HETHU S ¥ S5 F% 2.



55 M KRB R PRRSE T B WIS 45 AR AR T 707

%2 PFC2D FEBHK
Tab.2 Main parameters of PFC2D
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Fig. 9 Comparison of failure process between indoor test and PFC2D numerical simulation
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Fig. 10 Variation of crack number with axial strain
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Research on damage evolution characteristics of

transparent rock under uniaxial compression

ZHU Changxing, AN Yeming, LI Weidong

(School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China)

Abstract: To analyze the deformation and failure characteristics and internal crack propagation process
of rock, a new heterogeneous and anisotropic transparent rock was prepared with epoxy resin, curing
agent, fused quartz sand, and glass sand. Its failure mode and crack evolution process were analyzed
by indoor uniaxial compression test and particle flow (PFC2D) numerical simulation. In the laboratory
test, the peak strength of transparent rock is within the range of sandstone strength, and the failure
mode is similar to sandstone, showing split shear mixed failure. Most of the cracks start from the
bedding plane. Furthermore, compared with PFC2D numerical simulation and laboratory test, their
stress-strain curves are similar, and the final failure mode and process are basically the same. In
addition, based on the PFC2D crack cumulative evolution curve of transparent rock, the damage is
divided into five stages: no damage, initial damage, damage development, accelerated damage
development, and damage failure, and the damage threshold is determined. The test results can
provide reference for direct observation of crack propagation in rock.

Keywords: transparent rock mass; epoxy resin; crack propagation; PFC2D; damage evolution



