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Abstract: Quantitative evaluation and non-destructive detection of the weathering degree of rock is the
prerequisite and demand to treat the stone relics weathering disease. Based on the qualitative observation

the weathering degree of sandstone of Yungang Grottoes is surveyed with portable magnetic susceptibility
meter on site. A quantitative weathering grading standard of Yungang Grottoes is proposed. The quantitative
evaluation of No.9 and 10 cave of Yungang Grottoes is carried out. The weathering degree of Yungang
Grottoes sheet weathered sandstone can be divided into five grades 1i. e. fresh weak decomposed

medium decomposed highly decomposed and completely decomposed. The magnetic susceptibility values
of sheet weathered sandstone increas first and then decrease in the weathering process. The weathering
degree of sandstone column of No. 9 and 10 cave is controlled by the orientation. The weathering degree of
north facing is medium decomposed which is the most slight the east and west facing is highly
decomposed the south facing is completely decomposed which is mainly affected by the influence of solar
radiation and rain erosion directly. The construction of a protective cave is the most effective measure to

delay the weathering of the No. 9 and 10 cave columns of Yungang Grottoes.
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Fig.2 Cave 9 10 columns of Yungang Grottoes
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Table 1 Statistics of Yungang Grottoes sheet weathered sandstone non-destructive testing magnetic susceptibility values
w o
(107°SI) (107°SI) (107°8I) (107°SI) (107°sI)
0. 056 0.107 0. 004 287
0.051 0.035~0. 066 0.016 0.117 0. 005 140
0. 099 0.086~0. 121 0. 022 0. 196 0. 056 503
0.082 0. 066~0. 086 0.022 0.154 0. 025 540
0. 060 0.044~0.070 0.016 0.097 0.016 325
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Fig. 4 On-site non-destructive magnetic susceptibility
curve of cave 9 east column of Yungang Grottoes
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Fig. 5 On-site non-destructive magnetic susceptibility
curve of cave 10 east column of Yungang Grottoes
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Fig. 6 On-site non-destructive testing denoising magnetic
susceptibility curve of cave 10 east column of
Yungang Grottoes
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0.083 | 0.117 | 0.05 SO,~ NO,» NH,” F
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