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Dynamic stability analysis of located block based on shear strength
evolution of structural plane

XU Dong—dongl, wu Ai—qingz, LU Bo>, ZHENG Hong1
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan
430071, China; 2. Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources,
Yangtze River Scientific Research Institute, Wuhan 430010, China)

Abstract: The traditional block theory is just used to analyze the static stability of the block, while not concerned with the dynamic
stability analysis. Based on block theory, the located block’s dynamic stability under the action of earthquake is studied by utilizing
the concept of accumulated slippage of Newmark method. Several important results are obtained. O By using accumulated sliding
displacement and dynamic safety factor commonly to evaluate dynamic stability of the block. @ A contact area identification and
area computation algorithm, considering the adverse influence on the block stability caused by the variation of contact area and can
do large displacement analysis during block’s sliding. &) The shear strength evolution of structural plane is considered during the
earthquake. @ It can be used to do static-dynamic analysis to the complicated convex and concave blocks. At last it is applied to
analyze the stability of the left slope of shiplift boat box in Three Gorges Project. The results show that the block slides for a distance
in the process of the severe earthquake, but it still keeps stable after the earthquake.
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Fig.1 Flow chart of the computation of dynamic safety
factor and accumulated sliding displacement
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Fig.6 Time-dependent curves of earthquake acceleration
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[IES Bif/(¢C ) WR/C ) PEEM/C ) FiEI/kPa
25T T2 63 53.0 35 200
Zik41i T13 60 250.0 35 200
b7 2% £603 81 330.0 35 200
ZikIi T15 40 135.0 35 200
FFZ1H Pl 65 213.5 0 0
TFZTH P4 0 0 0 0
T P2 90 213.5 0 0
TF1H P3 58 181.5 0 0
FFIXIH PS5 0 0 0 0
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Table 2 Coordinates of points structural planes, fault and
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[ES x/m y/m z/m
S5 K61 T2 18.5 34.3 125.3
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L5 HTH T15 21.0 11.4 68.0
JFZ1m P1 18.5 34.3 1253
FFHZTH P4 2.7 29.9 99.0
FHETH P2 21.0 11.4 68.0
TFZ1H P3 23.0 30.1 123.1
FFZ1H PS5 33.9 3.0 84.0
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