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Dynamic Mechanical Properties of Granitic Gneiss
Under High-temperature Cycling
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Abstract; To investigate the stability of tunnel surrounding rock in deep high-temperature environments, this work ex-
amines the dynamic mechanical properties of granitic gneiss from the Shuanglongshan Tunnel after high-temperature cy-
cling. Impact tests were conducted using a Split Hopkinson Pressure Bar (SHPB) apparatus on specimens subjected to
cyclic heating at temperatures ranging from 200°C ~ 800°C. The results indicate that with increasing temperature and
number of cycles, the mass loss rate and volume expansion rate of the rock increase significantly, while the dynamic
compressive strength decreases, and the failure mode transitions from brittle to ductile. Analysis reveals that high tem-
peratures induce mineral phase transformation, accelerating the propagation of microcracks. Moreover, the degree of
rock fragmentation intensifies with rising temperature, characterized by a reduction in average particle size and an in-
crease in fractal dimension, indicating continuous accumulation of internal damage. This work elucidates the dual influ-
ence mechanism of high-temperature cycling on both the macroscopic and microscopic structure of rocks, providing the-
oretical support for stability assessment and design optimization of tunnels and rock mass engineering in deep high-tem-
perature environments.

Keywords: high temperature cycling; granitic gneiss; dynamic mechanical properties; Split Hopkinson Pres-

sure Bar( SHPB)
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