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Tab. 1 Mechanical properties of low-temperature treated 3D printing photosensitive resin
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Fig. 2 Schematic of the double-cross-flaw specimen

AR FE A AR ELAT PR XS SR BRI T D B3 W R 32 2R B LA RS AR A8 L BRI R B K
JE LA SO S M 0 B B A B 0 O S A B SRR B b0 X AR A, R BRI BB 1= 20. 00
mm, TR B A CGACFTT A a= 457, FRHBR A =307 WHBTRKIE L HAR, LH 4. 00mm
HRAENF] 20. 00mm, [7] I, 3 B V47 2L B AR S X B4, B 0 R R B BE 1, = 0. 00mm A, XA JL
TSRS RS BTN 2 3 2 Przs . 05 [ 34 R 9 20 5 SCERR e 9 A 00 284 it 20 s R Ay 1) 284
O AR IRE bR 2R B BB IR I B Ry SR AL XSS SRR URE 3D AT EN AL AL AN 3 i

i ).": H

B3 ORI B B W sE S B AR i
Fig. 3 Specimens with different minor-flaw lengths
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Tab.2 Parameter table of the double-cross-flaw specimens
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Fig. 4 Stress-strain curves of double-cross-flaws specimens with different minor-flaw lengths
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Tab. 3 Cracking model of the double-cross-flaw specimens
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Experimental study on rock bridges interaction and
failure characteristics of double-cross-flaw

CHEN Kang, SHAO Yajian, WANG Youyu, MA Guowei

(School of Civil and Transportation Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract: A double-cross-flaw is the basic unit of non-persistent cross joints in the engineering rock
mass. The change of the geometric parameters of the flaws brings about the change in the rock-bridge
combination, and forms the rock-bridge interaction, which has a direct impact on the initiation,
expansion, penetration, and failure of the double-cross-flaw. In this paper, double-cross-flaw
specimens with different minor-flaw lengths were prepared by 3D printing with photosensitive resin,
and treated at low temperatures to make them brittle. The uniaxial compression test was carried out
to obtain the mechanical properties of the specimen, the deformation behavior of the specimen was
analyzed by DIC (Digital Image Correlation), and the crack initiation and propagation process were
captured by a high-speed camera. The results show that with the increase of the minor-flaw length,
the peak strength of the double-cross-flaw specimen showed a trend of increasing first and then
decreasing. During the compression failure process of the specimen, the two ends of the shortest rock
bridge (or the dominant rock bridge) were the first to generate stress concentration, which dominated
the formation of the initial crack. The propagation path of the tip crack is mainly affected by the shear
path, and the shear path changes dynamically with the loading process, that is, it gradually moves
closer to the dominant rock bridge position from the outside, which controls the propagation angle of
the secondary crack.

Keywords: cross-flaw; mechanical behavior; failure mode; 3D printing; DIC analysis



