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FRCTB Compressive Strength Prediction Based on HOA-R-Stacking Algorithm
He Liu', Yuan Haiping', Wang Yizxian', Zhu Chuanqgi®, Li Hengzhe'
(1.College of Civil Engineering, Hefei University of Technology, Hefei, Anhui 230009, China;
2.State Key Laboratory of Response to Mining Activity and Disaster Prevention and
Control of Deep Coal Mining, Huainan, Anhui 232001, China)

Abstract: To address the insufficient prediction accuracy of the compressive strength of fiber reinforced cemented tailings
backfill (FRCTB), an improved Stacking ensemble learning model based on a weighted residual mechanism was proposed.,
utilizing 364 sets of experimental data collected from the literature. The model constructed an ensemble framework with six
heterogeneous base learners and four meta-learners, and employed the Hippopotamus Optimization Algorithm (HOA) for
global optimization of the base learner parameters. The prediction results of the base learners were obtained through 5-fold
cross-validation, and adaptive weights were assigned to each base learner according to their prediction errors. Residual features
were extracted as inputs for the meta-learner. Six single models were set as benchmarks for horizontal prediction accuracy
comparison. Finally, interpretability analysis was introduced to explore the key influencing factors. The results show that
among the single models, the light gradient boosting machine achieves the best comprehensive performance, with a coefficient
of determination of 0.887 0.The HOA-R-Stacking model with Support Vector Regression (SVR) as the meta-learner performs
the best, achieving a coefficient of determination of 0.947 0, and its mean absolute error and root mean square error are reduced
by 34.53% and 33.94% , respectively, compared with the best single model. The interpretability analysis indicates that fiber
content is one of the key factors affecting the compressive strength of FRCTB. The research results provide an effective
technical means for predicting the compressive strength of FRCTB, which helps to improve backfill stability and reduce the cost
of mine filling.
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Fig.6 Comparison of prediction results of different models
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