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Abstract

The deformation and failure characteristics of reservoir bank slopes under cyclic water level fluc-
tuations and rainfall are complex, and anti-slide piles are commonly employed as the primary rein-
forcement measure. In this paper, a typical reservoir bank slope is selected, and a set of intelligent
analysis methods for deformation and stability is established. Based on the equivalent pile-soil strip
model and the concept of equivalent water level line, the reinforcement effect of anti-slide piles and
the influence of water level lag are reasonably characterized. An intelligent optimization inversion
algorithm based on monitoring data is developed to achieve efficient calibration of macro-meso
constitutive model parameters. The analysis results indicate that the overall stability of the slope is
satisfactory; the anti-slide piles effectively reduce deformation and increase stability level of the
slope; the slope displacement exhibits a predominantly horizontal and nearly linear growth trend.
The predicted results are in good agreement with Global Navigation Satellite System (GNSS) moni-
toring data, and the analysis is computationally efficient, thus providing an effective means for eval-
uating the deformation and stability of slopes reinforced with anti-slide piles in reservoir areas.
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Figure 1. Slope geometry profile and layout of monitoring points. (a) Profile 1; (b) Profile 2. X and Y are the profile coordi-
nates
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Table 1. Constitutive model parameters and their optimized results
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Figure 2. Schematic diagram of the equivalent water level. (a) Optimized results; (b) Predicted results
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Figure 3. Iterative optimization of constitutive model parameters based on monitoring data. (a) Comparison between moni-
tored and predicted displacements; (b) Error curve
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Figure 4. Factors of safety along the potential slip surfaces of the slope
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Figure 5. Histories of slope surface displacements. (a) Profilel; (b) Profile 2
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Figure 6. Contour maps of internal displacement distribution within the slope. (a) Profilel; (b) Profile 2
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Figure 7. Development trends of internal displacements within the slope. (a) Profilel; (b) Profile 2
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