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A Study on the Use of Machine Learning
Models in Bridge on Slab Thickness Prediction
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Abstract This paper proposes to apply machine learning to the process of predicting the slab
thickness based on the structural analysis results or experience and subjectivity of engineers in the
design of bridge data construction to enable digital-based decision-making. This study aims to build a
reliable design environment by utilizing machine learning techniques to provide guide values to
engineers in addition to structural analysis for slab thickness selection. Based on girder bridges, which
account for the largest proportion of bridge data, a prediction model process for predicting slab
thickness among superstructures was defined. Various machine learning models (Linear Regress,
Decision Tree, Random Forest, and Muliti-layer Perceptron) were competed for each process to
produce the prediction value for each process, and the optimal model was derived. Through this
study, the applicability of machine learning techniques was confirmed in areas where slab thickness
was predicted only through existing structural analysis, and an accuracy of 95.4% was also obtained.
models can be utilized in a more reliable construction environment if the accuracy of the prediction
model is improved by expanding the process
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Fig. 1. Process of Predicting Slab Thinkness
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Fig. 2. Correlation Analysis
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Fig. 3. Training and Predicting Model Process
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Table 1. Data

Data Source Count Comment
Construction Qalse 355 Bridge Tye:
Data Vintual 69 Girder
Qrder
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Table 2. Test Environment

Category Program Comment
Deyelopmg Anaconda 2023.7 Version
Environment
User.Requests IMeter 562
Environment
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Table 3. Analytics Model Configuration

Method Comment
1 Linear Regerssion LR
2 Decision Tree DT
3 Random Forest RF
4 Multi-layer Perceptron MLP
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Fig. 4. Girder count correlation result
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Table 4. Predicting the number of girders Accuracy

Method Accuracy|Comment
1 Linear Regerssion 74.34
2 Decision Tree 82.24 best
3 Random Forest 81.00
4 Multi-layer Perceptron -
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Fig. 6. Gap of Girder correlation result
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Fig. 7. Gap of Girder Predicting Model
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Table 5. Gap of Girder Prediction Model Accuracy

Method Accuracy|Comment
1 Linear Regerssion 73.92
2 Decision Tree 88.02 best
3 Random Forest 87.87
4 Multi-layer Perceptron 72.80
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Fig. 8. Slab thickness correlation result
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Fig. 9. Slab Thickness Predicting Model
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Table 6. Predicting the Slave thickness Accuracy

Method Accuracy|Comment
1 Linear Regerssion 93.50
2 Decision Tree 95.41 best
3 Random Forest 94.88
4 Multi-layer Perceptron 62.62
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Table 7. Prediction Model Accuracy by Process
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