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Abstract: It is well known that rock materials have different mechanical behaviors under the compressive and tensile loading.
Correspondingly, there are two types of elastic modulus; they are compressive elastic modulus £, and tensile elastic modulus E,
respectively. In order to distinguish which indirect test methodologies, including three-points bending test and Brazilian disc test, is
more suitable to measure the tensile elastic modulus E; of rock materials, a series of experimental tests, including uniaxial
compressive test (UCT), direct tensile test (DTT), three-points bending test, as well as the Brazilian disc test is performed for three
typical types of rock: white marble, granite and sandstone. Based on these experimental results, comprehensive comparative
investigation on the reliability of these measurement methods for tensile elastic modulus E; of rock materials is systematically
conducted. Finally, it is found that the Brazilian disc test could be a suitable and reliable method to measure the tensile elastic method
of rock materials, due to the excellent agreement with that measured by direct tension tests, and due to the simplicity of sample
preparation, as well as test operation.
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in uniaxial compression tests
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Fig.2 Four strain gauges glued on front lateral side of
samples in three-points bending test
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Fig.3 Sketch of Brazilian disc test
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Fig.7 Typical stress-strain curves obtained from UCT
and DTT for marble
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Table 2 Test results of UCT and DTT for granite

Table 1  Test results of UCT and DTT for marble
E E o E, o, o E, o,
W Gea Y /l\(:l-;’a T T /l\(/)l-;’a Y Gee " vea 7 pa U wpa
MClI 66.0 0.28 123.7 MTI1 2.2 0.11 1.4 GCl1 39.7 0.19 70.6 GT1 122 0.08 4.0
MC2 51.7 0.27 98.8 MT2 32 1.4 GC2 48.6 0.17 80.5 GT3 16.1 0.04 2.2
MC4 65.7 0.23 126.2 MT3 4.3 0.05 1.4 GC3 253 61.5 GT4 162  0.04 3.8
MCS5 71.2 0.31 81.8 MT4 3.7 0.7 GC4 354 0.20 84.8
MT5 2.7 1.4 GC5 377 020 705
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Table 4  Test results of three-point bending test for
marble, granite and sand stone

Cikl E,/GPa E,/GPa E /E, o,/ MPa
MWI 11.7 8.0 1.46 3.8
MW2 314 4.0 7.89 1.8
MWw4 17.5 10.4 1.68 3.0
RN 202 7.5 2.71 29
GWI 534 24.1 2.21 8.2
GWS5 31.2 26.3 1.19 10.0
RN 423 252 1.68 9.1

SW3 8.8 52 1.71 1.8
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Brazilian disc test
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Table 5 Test results of Brazilian disc test for marble,
granite and sand stone

ukﬁé— %5 EJ/GPa v D/mm L/mm A E/ GPa
% i '
MPI 3.0 498 5.1
% MP2 3.6 498 62
» MP3 46 498 S 7 79
o MP4 35 498 6.0
- MP5 33 499 57
THEIE 36 62
GPI 9.8 49.7 14.7
1 GP2 8.3 49.7 124
& GP3 89 019 498 5 149 133
H GP4 9.1 499 13.6
THME 9.0 13.5
SP1 1.7 498 24
SP2 49.7
i3 SP3 1.8 498 25
o 0.15 5 1.38
H SP4 1.9 498 2.6
SP5 49.7
I 1.4 2.5
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Table 6 Summarized test results of E. and E;
determined by four types of test method
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