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Table 1 Stratigraphic division of backroom roof
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Table 2 Test results of rock properties
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Fig.1 Unstable rock and crack distribution of back room roof
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Fig.3 Borehole profile
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Fig.4 Geophysical prospecting profile
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Fig.5 Roof collapse pattern
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Fig. 6 Temporary support of frame steel structure
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Fig.7 Rock core produced after grouting
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Fig.8 Pull —out test of fiberglass bolt
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Fig.9 Variation trend of stress monitoring data in bolt
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Strengthening and monitoring of the back room roof at Cave 3 of Yungang Grottoes

FAN Xiao', YAN Hongbin', MENG Lingsong”, HUANG Yu®, QI Yanming’
(1. Yungang Grotioes Academy, Datong 037007, China; 2. Liaoning Nonferrous Geology 101 Team Co., Lid., Fushun 113006, China)

Abstract; Excavation of Cave 3, the largest — scale cave excavation of Yungang Grottoes, came to an abrupt end
during the process. The special structure and natural weathering over thousands of years have resulted in a variety
of diseases, among which collapse of the back room roof is the most serious. By means of rock testing, physical
exploration and borehole exploration, the causes of roof failure were discovered. The roof has been strengthened by
measures such as grouting of cracks and insertion of anchor rods subsequently. The analysis of cracks, tilt and
stress monitoring data for 121 days after completion shows that the reinforcement is effective and it has extensive
reference significance.

Key words: Cave 3 of Yungang Grottoes; Roof reinforcement; Monitoring
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