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Loading and unloading test on fracture characteristics of marble after heating

LI Hong-guo', ZHU Davyong', YAO Huavyan',
PAN Peng-zhi*, ZHOU Yuxin’, WANG Ran*

(1. Anhui Key Laboratory of Structure and Materials in Civil Engineering, Hefei University of Technology, Hefei 230009, China; 2. In-
stitute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China; 3. State Key Laboratory of Metal Mine Safety
and Health, Ma’anshan 243000, China; 4. Hefei Construction Quality Supervision Station, Hefei 230001, China)

Abstract: To investigate the influence of temperature on fracture characteristics and strength of marble
in Jinping. the uniaxial and triaxial compression, and unloading confining pressure tests on marble
samples under natural state and heated at 200 °C were carried out. The results show that the thermal
treatment has great influence on the failure forms of marble samples. The samples heated at high tem-
perature tend to fail in tension. In uniaxial compression tests, the specimens fail in tension-shear,
shear failure is predominant for the natural sample, and tensile failure predominant for the heated
sample. In triaxial compression tests, the natural samples fail in shear, but the heated samples fail in
simple shear or tension—shear. In unloading confining pressure tests, the natural samples fail in simple
shear, conjugate shear and tension-shear, but the heated samples fail in simple shear, tension-shear,
and coupling of conjugate shear and tension. For the heated specimens, the inner friction angle is un-
changed and cohesion increases slightly in the triaxial compression tests; on the contrary, the inner
friction angle increases slightly and cohesion is reduced in unloading confining pressure tests. It is

more reasonable for using Mogi-Coulomb failure criterion to analyze loading and unloading strength of
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the marble samples under natural or heated condition than Mohr-Coulomb criterion.
Key words:rock mechanics; temperature; triaxial compression; unloading confining pressure; failure

mode; strength
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