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Mechanical properties of similar material specimens of composite rock masses
with different strengths under uniaxial compression

LIU Xiao-yun', YE Yi-cheng*?, WANG Qi-hu*?, ZHANG Hua®, LIU Yan-zhang? ~LIU Yang
(1. School of Resources and Environmental Engineering, Wuhan University of Science and Technology, Wuhan, Hubei 430081, China; 2. Hubei Key Laboratory
for Efficient Utilization and Agglomeration of Metallurgical Minerals, Wuhan University of Science and Technology, Wuhan, Hubei 430081, China; 3. State Key
Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: In order to study the deformation and failure characteristics of contact zone composite rock mass, the cement, sand and
gypsum are used as similar material to make specimens with two different strength materials. By uniaxial compression test, influence
of similar material strength and high strength material volume ratio on the mechanical properties of composite specimens is analyzed.
The results show that: (1) The larger the strength ratio of the similar material, the greater the impact on the overall strength of the
composite specimens; the change of the volume ratio of the higher strength material has a significant impact on the overall strength of
the composite specimens. (2) When the similar material strength ratio is 1.74, the rupture plane passes through composite specimen
end to similar material contact surface; when it up to 2.49, the rupture plane extends from contact surface to both ends of the
composite specimen; when it to 4.33, the composite specimens failure gradually changes from both ends into low strength material
end. (3) There is a corresponding relationship between variation of acoustic emission(AE) counts and damage location and shape of
composite specimens. With strength ratio of the similar material increasing, AE counts of high strength material end gradually
decreased and low strength material end gradually increased. The study provides a theoretical reference for the strength analysis of
contact zone composite rock mass.
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Table 1 Test results
IMPa /GPa 1%
1 7.145 2.559 0.161
3 17.799 4971 0.145
30.923 7.109 0.147
13 13.183 3.006 0.158 25
13 13.507 3.586 0.134 50
13 16.880 3.820 0.175 75
35 18.438 5.406 0.226 25
35 20.011 5.727 0.169 50
(3) RMT-150C (b) RMT-150C 35 20.291 6.224 0.186 75
15 14.910 3.305 0.248 25
2 RMT-150C 15 20.974 4.195 0.191 50
Fig.2 RMT-150C multifunctional rock experiment system 15 30.024 5.109 0.287 75
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Fig.3 Specimen loading
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Fig.5 Comparison of experimental values and theoretical
curves of elastic modulus under uniaxial compression
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Fig.6 Influence of strength ratio of similar materials on
strength of specimens
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Fig.7 Influence of strength ratio of similar materials on
modulus of elasticity of specimens
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Fig.13 AE counts and vertical stress distributions of composite rock specimens as deferent 4
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