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Study on mechanism of thermal damage fracture for limestone

XIE Wei-hong', GAO Feng’, LI Shun-cai’, GUAN Xiang-hui’

(1. Department of Airport Engineering, Xuzhou Air Force College, Xuzhou 221000, China;
2. School of Sciences, China University of Mining and Technology, Xuzhou 221008, China)

Abstract: Under uniaxial compressive and tensile loading, limestone’s meso-structure has been investigated by real-time under high
temperature with advanced experiment instruments such as High Temperature Fatigue Testing System with Scanning Electron
Microscope in Tsinghua University. Thermal damage evolution process, thermal crack growth and fracture characteristic of rock are
discussed. The damage model of rock thermal crack growth is established. Combining test results with the concept of dislocation and
diffusion creep, thermal damage deformation fracture mechanism of rock are researched. The results show that the thermal crack is
intercrystalline crack mainly within the scope of 500 C.
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tensile experiment (unit: mm)
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Fig.2 Stress-strain curve in uniaxial compression under
different temperature
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Fig.4 Stress-strain curve in uniaxial tension under
different temperature
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Fig.6 Grain boundary location slip in crack tip axial
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Fig.7 Porosity agglomeration between crystal damage
mode of prefabricated flaw’s crack
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Fig.8 The crack of porosity agglomeration
between crystal propagation
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