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Abstract: In this paper, the Jianchuandong dangerous rock mass in the Three Gorges Reservoir area is taken as an example to
study the failure mode and protection of submerged thick-layer dangerous rock mass. Based on field investigation and the
monitoring data, it was found that the degradation of the base rock mass under the dry-wet cycles is the main factor to accelerate
the deformation of the dangerous rock mass. Its failure mode is determined as slip collapse. According to the deformation and
failure characteristics of the dangerous rock mass, the corresponding treatment measure is divided into two parts, inculding the
reinforcement of the weak base rock mass, and anchor cable in the upper part of the dangerous rock mass. By comparing the

displacement field and the stress field before and after protection, it is found that the prestressed reinforcement of the upper
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dangerous rock mass can effectively control the deformation of the rock mass, and the reinforcement of base rock mass can

effectively control the maximum shear stress of the dangerous rock mass. The comprehensive protection effect is significant to

ensure the stability of dangerous rock mass. The protection method can provide important reference for the treatment of

submerged dangerous rock mass in the reservoir area.

Keywords: dangerous rock mass; failure mode; the Three Gorges Reservoir area; control measures; finite element

calculation
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Fig. 1 Front view of the Jianchuandong dangerous rock mass
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Fig. 2 Sectional view of the Jianchuandong dangerous rock mass
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Fig.3 Deformation characteristics of the Jianchuandong dangerous rock mass
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Table 1 Mechanical parameters of marlstone under dry-wet cycles in the Three Gorges Reservoir area

TIBAEER K EL AR YLRIBRE /MPa IO e
KRR /MPa HFLRAS/MPa o PEE S84/ (°) Fi% J1/MPa FPEAER/(10* MPa) A
19.07 13.24 1.10 326 336 0.405 0.30
5 18.39 12.25 0.99 322 3.16 0.373 0.31
15 16.96 11.10 0.89 31.8 2.91 0.351 0.32
20 16.22 10.44 0.83 30.1 2.83 0.272 0.33
30 14.98 9.67 0.79 28.4 2.76 0.238 0.35
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Fig. 4 Failure mode of Jianchuandong dangerous rock mass
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Table 2 Mechanical parameters of the marlstone used in the numerical simulation
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Fig. 6 The displacement field of the JDRM under different working conditions
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Fig. 7 The maximum shear stress field of the JDRM under different working conditions
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Fig. 8 The plastic deformation zone of the JDRM under different working conditions
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