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Abstract: The deterioration of rock mass in hydro-fluctuation belt and the reservoir-induced earthquake, which are caused by
the impoundment in the area of Three Gorges Reservoir, have a great impact on the stability of the bank slopes. The shaking
table model tests are conducted to investigate the cumulative damage mechanism and dynamic stability of bedding rock slopes
subjected to continuous seismic loads under the deterioration of rock mass in hydro-fluctuation belt. The results indicate that: (1)
The acceleration response of slopes is significantly characterized by "elevation effect" and "surface effect", and the PGA
amplification factor weakens obviously after several times of seismic loads. The cumulative displacement, pore water pressure
and earth pressure of slopes show the trend of increasing, increasing and decreasing, respectively, with the continuous action of
seismic loads. (2) The damping ratio, natural frequency and damage degree of slopes show the trend of increasing, decreasing
and increasing gradually, respectively, with the continuous action of seismic loads. The nonlinear cumulative damage
mechanical model for slopes under the action of micro-earthquake and strong earthquake can be characterized by "S-typed"
cubic function and "steep rise" exponential function, respectively. (3) The evolution process of cumulative damage and
instability failure of slopes can be summarized as: the initiation, propagation and penetration of the back edge of slope top
(secondary joints and planes), the overall sliding of rock mass along the composite sliding surface, and the accumulation of the
multi-scale broken blocks of rock mass at the foot of slopes after complete failure. Moreover, the rock mass in hydro-

fluctuation belt is seriously broken by the coupling action of —

vibration, dissolution and erosion, and nearly slips as a whole to EEWE: ERARFFEEIHE (41972266, 52074042); HKil
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Fig. 1 Prototype and generalization diagram of bank slope with

hydro-fluctuation belt in reservoir area
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Table 1 Key physical quantities and their similitude coefficients
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Fig. 2 Raw materials and determination of physical and

mechanical parameters of similar materials
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Table 2 Physical and mechanical parameters of similar materials

o ETN AR X Py R
o B L BRI
25 R ME B
/(g-em3) kb kPa
/MPa  /MPa A°)
JREME  2.650 5726 6600 024 5260 @ 44.53
MR 1 100 100 1 100 1
HidME 2665 057 66 024 526 44.53
SEPRE 23300 055 77.98 022 48.88  46.97
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Fig. 5 Building process of slope model
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Fig. 8 Variation laws of cumulative displacement, pore water
pressure and earth pressure of slope
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Fig. 9 Variation laws of dynamic characteristic parameters of slope
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