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Abstract: As a precious cultural heritage, the grotto temples seriously deteriorate due to the long-term influence of internal and
external factors, leading to instability and failure of rock mass as common occurrence. In order to better carry out the protection of
grotto cultural relics, the research results on the deterioration and instability of grotto temple rock mass were systematically
reviewed. On the basis of expounding the researches on the degradation and failure of grotto temple rock mass, the deterioration

and instability mechanism of grotto rock mass under the action of various factors were summarized from seven aspects, which were
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diagenetic environment and regional geology, regional environmental evolution, soluble salt, water environment, biological
action, cave shape and multi-factor coupling. It is pointed out that the fundamental reason of degradation and instability of grotto
temple rock mass is the coupling effects of mechanical, physical, chemical and biological actions caused by multiple factors. These
effects are often manifested as the evolution of generation, expansion, connection and network formation of the internal
microstructure in rock mass, and lead to the cumulative and instantaneous failure of grotto temple rock mass. The degradation and
instability of grotto temple rock mass show diversity and regional differences, and the research ideas can be used for reference. The
research needs of grotto temple rock mass protection in multi-scale, multi-means, multi-factor coupling and multi-regional
combination are prospected. The review can not only provide references for related research work, but also provide basis for the
formulation of protection policy of grotto temples.

Key words: grotto temple; protection of cultural relic; deterioration and instability of rock mass; influencing factor; coupling

effect; engineering geology.
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Fig.1 Deterioration of rock materials in grotto temple
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Fig.4 Influence of diagenetic environment and regional stability on stability of grotto temple
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Fig.5 Influence of regional environmental evolution on stability of grotto temple
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Fig.6  Deterioration and failure mechanism of grotto rock mass under water-rock interaction
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