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Inverse analysis of mechanical parameters of high slope based on
PSO-LSSVM-BP model and stability evaluation
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Abstract: Based on the Particle Swarm Optimization ( PSO) and Least Square Support Vector Machine ( LSSVM), a nonlinear
mapping relationship is constructed. Combined with the Back Propagation Neural Network ( BP) for machine learning on the database
generated by the nonlinear mapping relationship, the PSO-LSSVM-BP model is built to determine the optimal mechanical parameters of
rock mass. The PSO-LSSVM-BP model takes the monitored displacement data of high slope as input information, obtains the
mechanical parameters of high slope rock mass through the inverse analysis, and applies them in the numerical calculations of
displacement with FLAC3D. The results show that the simulation results are in good agreement with the monitoring data, which verifies
the feasibility and effectiveness of the model. Utilizing the PSO-LSSVM-BP model, a three-dimensional stability evaluation is
established on the intake slope of the Lianghekou Hydropower Station at different reservoir water levels. The results indicate that water
level is the primary factor affecting the slope stability. As the water level rises, slope displacement gradually increases, with surface
and fault damage increasing. While safety coefficients of local point decrease, the overall point safety coefficients remain above 1.30),
indicating the intake slope has a certain level of safety margin.
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Table 3 Inversion results of rock mass mechanical parameters at different water storage stages

SECAYCE AT E SRR, X 0T REJE T K E A

B4 E/GPa m ¢/MPa o/(°)

2 WK E—PrB BB BB BB SR EL SRS EE BB B BB S BB S — B A BB B B
m1 11.84  11.84  11.84 0.25 0.25 0.25 1.58 1.51 1.51 49.40  49.40  49.40

L m2 6.90 6.90 6.90 0.27 0.27 0.27 0.81 0.81 0.80 45.10  45.10  45.08
V1 4.53 4.53 4.53 0.29 0.30 0.30 0.59 0.59 0.59 43.10  36.60  35.88

v V2 2.25 2.22 2.22 0.30 0.33 0.33 0.52 0.47 0.46 28.50  28.40  28.22
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Table 4 Displacement and error results from numerical simulation of FLAC3D
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TP-03 8.30 -0.02 -0.2 29.58 -0.04 -0.7 4.87 0.19 4.1
TP-05 7.99 0.74 10.2 33.57 0.77 8.2 11.42 1.6 16.3
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Fig.7 3D numerical simulation results for the stability evaluation of the intake slope
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