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A study on the estimation of fracture toughness of granite by acoustic emission

Jae-Keun Shin, Sang-Eun Lee and Han-Uk Lim
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ABSTRACT : The fracture toughness can be measured by the two testing methods using chevron-notched specimen
according to the ISRM Working Group of Commission of Testing Methods. They are chevron bend (CB) test and short rod
(SR) test. In this study, the suggested methods (Level I tests) were conducted on the CB and SR specimens of Chuncheon
granite. In addition, the J-integral analysis was combined with an acoustic emission technique to determine the fracture
toughness. The results from two testing methods were analyzed in terms of the anisotropy and the acoustic emission

Key words : fracture toughness, J-integral, acoustic emission, anisotropy
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Table 1. Physical properties of samples

. Average value
Properties
XY plane YZ plane
Specific gravity (gf/em’) 259 259
Porosity (%) 1.38 1.38
Uni. compressive strength
(ke flom?) 1302 1084
Young's modulus
(X Ioskgf/cmz) 4.26 3.23
Poisson's ratio 0.30 0.26
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Fig. 3. Measurement of P-wave velocity of anisotropic
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Table 2. The summarized results of fracture toughness

test Unit : MPa./m
Analysis J-integral/AE
Method Level 1 test tmethod
Angle (degree) CB SR CB SR
Q 1.154 1.132 1.342 | 1.255
30 1.067 1.184 1.291 1.387
60 1.050 1.208 1.248 | 1.647
90 1.040 1.231 1.172 | 1.667
120 1.140 1.173 1.305 | 1.455
150 1.168 1.148 1.413 | 1.332
Ave. value 1.129 1.179 1.292 | 1458
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