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Fig. 3 Time load curve of each specimen
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Tab. 1 Statistical table of fracture toughness

WSS W h/mm JEEE b/mm HEEE o/mm EEBEA Pu/N BRI Ke/(MN/m"*)

1 37.98 21. 20 11. 82 824. 4 1.32
2 38. 68 18. 80 12. 30 580. 18 1. 04
3 38.68 19. 00 15. 25 471. 55 1.02
4 38.70 18. 44 11. 05 569. 27 0.95
5 37. 46 20. 90 11.10 780. 60 1.22
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Fig.5 Displacement field and main strain field during the fracture process
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Fig. 8 Select the research point of the horizontal strain
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Tab. 2 The critical parameters of each sample

WA S A2/ mm BUARARIEE/mm o R KI5 181 S AL fEL/ 6
1 0. 004 3.3 0.0012 0.11754
2 0. 005 2.6 0.0019 0.19816
3 0. 005 3.5 0.0014 0.12476
4 0.006 3.0 0. 0020 0.20132
5 0. 004 3.0 0.0013 0. 13475
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Tab. 3 Curve fitting result

WA o BB A = HXE R Z B AU A = HLE R
1 y=0.0523¢™*" » 0.9583 y=0.00782" —0.14832"+0.91352—1. 3463 0. 9636
2 y=0.0274¢> % » 0. 9750 y=0. 0017 2* —0. 0274 2* 4+0. 1665x—0. 2118 0.9777
3 y=0. 06647 ¢ 0.8017 y=0.00322"—0.06192%1+0. 3634 2—0. 4360 0.9299
4 y=0.0563¢" % & 0.5972 y=0.00422° —0. 073922 +0. 3651 2—0. 3191 0. 9632
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Study of fracture characteristics of Lu-grey granite
based on digital image correlation method

LV Qi, GAO Jing-wu, WU Jin-wen, WANG Xue-huai

(College of Science, North University of China, Taiyuan 030051, Shanxi, China)

Abstract: Fracture characteristics of mode I crack of Lu-grey granite was experimentally studied by

single-sided straight crack three-point bending beam (SC3PB), and its fracture toughness was 0. 9~

1.4MN/m*®°. Based on the digital image correlation (DIC) method, the evolution of the displacement

field and strain fields of specimen before peak load were analyzed. According to the discontinuity of

displacement field, the extended trajectory of process zone was given and the variation pattern of high

strain region was obtained from the strain field. When the local horizontal displacement gradient

changes drastically, the type I fracture of the Lu-grey granite enters the process zone. When the strain

in the horizontal direction reaches 0. 11% ~0. 20%, it is used as the threshold value of entering the

process zone. Furthermore, the expansion rate of the tip of the process zone in the vertical direction

and the length of the process zone are given a cubic polynomial increment relationship.

Keywords: Lu-grey granite; SC3PB; fracture toughness; digital image; process zone



