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Abstract Based on the temperature, humidity, seepage, infrared imaging and rock character tests, the surface of
grotto statues and the surrounding environment were monitored, and the rock characters of grotto statues were
analyzed in Guangyuan Qianfoya, Sichuan. The results showed that the difference in temperature was 2 ‘C-4 C for
the deep grotto inside and outside; there was significant relationship betw een the temperature outside and that within
the grotto with 0-40 mm depth; rocks of grotto statues were mainly composed of feldspar quartz, biotite and clay
mineral; water permeability and absorption were high, and the degree of surface weathering was serious. The
characteristics of environment and rock revealed the weathering mechanism of grotto statues in Guangyuan
Qianfoya. The mechanism was that the angles of stone heritage and small grotto statues were sensitive to
temperatures and other parts were insensitive, so that there were microfissuring in the surface rocks of grotto
statues under the stress of expansion and contraction; the loose; shell and scales falling in the surface of stone
heritage occurred with microfissuring expansion. At the same time, the ways of water infiltration increased and the
areas of the water-rock interaction were expanded by microfissuring; the internal structures of rock were damaged by

water and crystallization pressures of enhydrite; water chemistry resulted in the formation of soluble salt ions, and
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the ions gathered on the surface of grotto statues with the water capillary migration so that the grotto statues were
damaged by salting the surface, dying rust and painting layer hollow. Finally, some measurements which included
building eave above the grotto and draining water along the groove in the elevation slope and the top of cliff, were
put forward to improving the surface weathering of grotto statues.

Key words: Guangyuan Qianfoya; grotto statue; temperature; humidity; rock character; weathering mechanism;

environmental geology
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1
Tab. 1 Mass Fraction of Anion and Cation of Soluble Salts in the Weathering of Qianfoya
Nat+K* Mgt Ca?" NHZ F oy NO3 803~
200 cm 0.018 7 0.010 1 0.037 7 0.815 1 0. 006 0 0.019 8 0.008 5
100 cm 0.016 4 0.011 0 0.026 3 0.423 9 0. 006 8 0.021 4 0.090 8 1.399 9
20 cm 0.0215 0. 004 6 0.023 4 0.775 0 0. 006 7 0.019 1 0.079 5 0.863 2
0.012 7 0.707 4 0.007 6 0.009 7 0.047 9 1.301 4
0.038 4 0.018 8 1.462 2 0.007 5 0.021 6 0.015 0 1.276 9
333 600 cm 0.034 4 0.038 7 1.189 7 0.017 0 0. 006 8 0.036 2 0.155 7 2.934 8
333 10 em 0.0353 0.039 6 1.384 0 0.005 8 0. 007 2 0.040 1 0.106 7 1.950 8
366 100 cm 0. 065 0 0.073 8 1.108 8 0.027 8 0. 008 0 0.049 9 0.106 5 2.172 3
366 10 em 0.1277 0. 067 5 1.515 2 0.032 6 0. 008 7 0.066 5 0.149 5 2.301 7
400 150 cm 0.2779 0. 006 4 0.397 5 0. 005 7 0.016 1 0.072 2 0.274 2 2.198 5
400 70 cm 0. 004 1 0. 001 3 0.114 0 0. 009 4 0.024 2 0.135 3 0.901 2
400 10 em 0. 006 9 0. 007 6 0. 465 9 0.015 4 0.0190 0.018 6 0.073 9 1.024 0
512 0.593 6 0.017 3 0.373 9 0.010 7 0.016 6 0.019 2 0.095 1 1.302'5
744 200 ¢m 0.109 1 0. 069 4 1.458 4 0.023 9 0.0110 0.069 9 0. 090 2 1.178 0
744 10 em 0. 048 2 0. 061 7 1.510 9 0. 035 4 0. 009 2 0.063 6 0.119 1 3.818 9
/%,
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