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Stability evaluation and reinforcement scheme of dangerous
rock mass in Shizhuan Mountain of Dazu Rock Carvings

ZHAO Gang’, LIU Dan?, JIANG Siwei', MA Runjie’, PENG Liusheng’, TAO Zhigang®

(1. Academy of Dazu Rock Carvings, Chongqing 402360, P. R. China; 2. China University of Mining and Technology
(Beijing), Beijing 100083, P. R. China; 3. PowerChina Beijing Engineering Corporation Limited, Beijing 100024,
P. R. China)

Abstract: Due to the long-term action of natural forces, the cultural heritages of grotto temples and rock carving
are extremely vulnerable to tectonic stress, crack expansion, rainwater erosion, etc., resulting in serious rock
mass instability. Taking the ClLiff Statues of Shizhuan Mountain in Dazu Rock Carvings as an example, through
field surveys and laboratory tests, the engineering geological conditions of the carving area and the macro
mechanical properties of regional rock are obtained, and the stability of the dangerous rock mass under the two
main failure modes of dumping and sliding are respectively evaluated by combining qualitative and quantitative

methods, and reinforcement schemes are formulated. The calculation results show that the stability safety
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factors of dangerous rock masses of dumping and sliding are 1.39 and 1.20 respectively under the influence of
seismic factors. Considering the particularity of preservation status of cultural relics and the tourist visit services
in the grotto area, a comprehensive treatment of "bolt reinforcement + stone masonry + crack grouting + old
treatment" is adopted. By monitoring the displacement and stress, the deformation of dangerous rock masses of
dumping and sliding are controlled within the range of 3 mm and 6 mm after reinforcement, which verifies the
effectiveness of the reinforcement scheme and minimizes the major danger of Shizhuan Mountain cliff statues in
time to ensure the safety of tourists and cultural relics.

Keywords: Dazu Rock Carvings; disease of dangerous rock mass; failure mode; stability evaluation;

reinforcement scheme
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Fig. 1 Engineering geological map of Shizhuan Mountain
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Fig.3 Diagram of instability failure mode
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Table 1 Test results of physics mechanics of rock

KIRERL) WAEE/ KRAW THAbUs R

B (gem®) (g/em®)  K%/%  WEE/MPa  JEHE/MPa

Hte MR PEWE
AR/ GPe LAY
G AERLIL e i MPa  fi/(°)

[E= 2.44 2.49 2.95 62.01 35.49
Nk 2.30 15. 10

0.57  6.05(7F).3.34(ffu) 0.35(F).0.41(f A1)  0.50 32

1.36 0.24 0.01 23
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Table 3 Stability safety factor of R2 dangerous rock mass
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Fig. 10 Reinforcement construction drawing of R2

dangerous rock mass
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Fig. 12 Curve of displacement and bolt stress of

dangerous rock mass with time
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