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A prediction model for the modified primary compression index of

municipal solid waste based on machine learning algorithms
LOU Yangfan, ZHANG Zhenying
(School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To accurately predict the modified primary compression index of municipal solid waste for
the vertical expansion design of existing landfills. firstly. samples from different landfill ages were
collected from the Jiangcungou landfill in Xi'an. The basic geotechnical parameters and the modified
primary compression index were determined through laboratory tests on 120 samples. Four machine
learning algorithms. including decision tree, random forest, artificial neural network, and extreme
gradient boosting, were employed to establish a prediction model for the modified primary compression
index. Secondly, experimental data from other domestic and international landfills were gathered and
combined with 24 sets of experimental data to form the test dataset. Thirdly. evaluation metrics including
root mean square error, mean absolute error, and the coefficient of determination identified the best-
performing model, which was further compared with other prediction models. Finally, the SHapley
Additive exPlanations (SHAP) value method was applied to analyze the parameter impacts for the model
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with the best prediction performance. The results show that among the four machine learning algorithms.
the artificial neural network demonstrated the best prediction performance. exhibiting superior
generalization capability. Compared with other prediction models in the literature, the prediction model
based on artificial neural network had better prediction performance. The impact of dry unit weight on the
modified primary compression index was most significant and negatively correlated. The prediction model
developed in this study allows for the direct prediction of the modified primary compression index using
easily obtainable basic geotechnical parameters., thereby eliminating the need for time-consuming and

labor-intensive compression tests. The findings can provide reference for the vertical expansion design of

existing landfills.

Key words: municipal solid waste; basic geotechnical parameters; modified primary compression

index; machine learning; prediction model; SHAP value method
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