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Settlement Prediction for Pile Foundation of Vertically Loaded Slope
Based on HGWO-SVR Model

JIANG Chong'-*, SHI Zexiong’
(1.Hunan Provincial Key Laboratory of Hydropower Development Key Technology, Changsha 410014, Hunan, China; 2.School
of Resources and Safety Engineering, Central South University, Changsha 410083, hunan, China)

Abstract: The key factors of pile foundation settlement were explored for the slope under vertical load by using grey
relational analysis, and it is found that each factor is in the following descending order by its influence; elastic modulus >
slope distance > slope gradient > internal friction angle > cohesion > soil density > poisson’s ratio of soil > pile length >
pile diameter. In order to optimize the parameters of support vector regression (SVR) model, a novel HGWO-SVR model
was proposed by integrating the differential evolution-enhanced gray wolf algorithm (HGWO). Compared with GWO-SVR
and GS-SVR models, this model presents obvious advantage in prediction, with high accuracy and minor error. A
settlement prediction model for pile foundation of slope was constructed based on HGWO-SVR model, and the prediction
results were compared with those values calculated with existing settlement formulas. The results show that the maximum
percentage error between the prediction value of HGWO-SVR model and the calculated value is 6.55%, thus verifying
that this model is feasible in settlement prediction for pile foundation of slope.

Key words: pile foundation of slope; settlement prediction; grey relational analysis ( GRA); improved gray wolf
algorithm
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