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Tab.1 Geometric dimensions of CCNBD specimens

B J5BE T To it NI PN YIARJE
2R/mm B/mm R an REKE « YIRE BE o H/mm
65 27.3 0. 84 0.14 0.78 14
75 31.5 0. 84 0.22 0.72 17
100 42 0. 84 0.15 0. 57 22
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Fig. 1 Effective size ranges of cracked chevron notched Brazil disk specimen
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Tab. 2 Geometric dimensions of NSCB specimen

B 2R/mm JEEE B/mm HEERKE o/mm
50 30 12. 50
75 30 18.75

100 30 25.00
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Fig. 5 Typical load-displacement curves for two types of specimen
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Tab. 3 Test results

o VefEARA N IR Wi B K¢ Wi 54 B K ¢
/(kN) A7 IKIGAE/(MPa » m"?)  F3#{E/(MPa « m"?)
C-A65-1 6.83 1.23 1.22
C-A65-2 7.02 1.26 1. 30
C-A65-3 7.07 1.26 1. 30 1.27
C-A75-1 9.38 1. 04 1.11
C-A75-2 9. 44 1.11 1.21
C-A75-3 9.67 1.01 1.13 1.15
C-A100-1 19. 84 0. 82 1.22
C-A100-2 20. 29 0. 82 1.25
C-A100-3 18. 89 0. 82 1.16 1.21
N-A50-1 1.85 4.51 1.09
N-A50-2 1.99 4.32 1.10
N-A50-3 1.99 4.34 1.15 1.11
N-A75-1 2.49 4.19 1.05
N-A75-2 2.94 4.51 1. 39 1.22
N-A100-1 3.16 4.57 1.34
N-A100-2 3.71 4.33 1.45
N-A100-3 3.47 4.69 1.53 1.44
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Experimental study on testing rock fracture toughness with
two types of disc specimens recommended by ISRM

ZHAO Wen-feng', ZHANG Sheng"?, WANG Meng', SHEN Wen-long', JIAO Zhen-guo®

(1. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454001, Henan, China;
2. Collaborative Innovation Center of Coal Work Safety, Jiaozuo 454001, Henan, China;

3. Baidong Coal Industry Co. Ltd. of Datong Coal Mine Group, Datong 037003, Shanxi, China)

Abstract: The splitting loading tests of Cracked Chevron Notched Brazilian Disc specimen (CCNBD)
and Notch Semi-Circular Bend specimen (NSCB) recommended by International Association of Rock
Mechanics were carried out on RMT-150B tester. The load-displacement curve, failure mode and
fracture toughness test value of the specimens by different size specimens were compared and
analyzed. The result indicates that the load displacement curve of CCNBD specimen may be reversed
twice and the load displacement curve of NSCB specimen falls directly after the peak. The ring
counting, energy and time variation in the failure process of specimens completely corresponds to the
load-time curve. The average fracture toughness of marble measured by NSCB specimens is about 4 %
higher than that of CCNBD specimens and the higher degree is more obvious when the specimen size is
larger. Both types of specimens are fractured under splitting load, and CCNBD specimen may deviate
from the direction of loading diameter at the end. The study is helpful to improve and popularize the
method of testing rock fracture toughness suggested by ISRM.

Keywords: rock fracture toughness; peak load; Cracked Chevron Notched Brazilian Disc (CCNBD) ;
Notch Semi-Circular Bend (NSCB) ; acoustic emission



