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Research background and dataset

Overbreak is a common but unfavorable phenomenon in drill-and-blast
excavation.

It increases construction cost, delays schedules, and may threaten
surrounding rock stability and safety.

This study aims to build an interpretable framework for overbreak risk
evaluation and quantitative prediction.

Dataset: 523 excavation records from the HuXiTai (HXT) tunnel.
Inputs: RMR, CSA, CDR, PF, AL, HD, and DH.
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Indicators and grading criteria

B Seven geological and blasting indicators were selected

for overbreak assessment.
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Five risk grades from low to high underpin the subsequent evaluation and prediction.




Cloud-model evaluation framework
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Comparison of weighting methods

B CE achieved the best overall performance, whereas
PCA showed the lowest accuracy.
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Best: CE = 85.28%; Lowest: PCA =56.21




Overbreak area prediction

The CE score shows a clear positive linear relationship with

true overbreak(R? = 0.85).
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Prediction equation:
y =7.47x + 22.27

The proposed framework provides an interpretable tool for tunnel overbreak

evaluation and prediction.




Conclusions

B A cloud-model-based framework was developed for
evaluating and predicting tunnel overbreak risk.

B The CE model achieved the best evaluation results,
with an accuracy of 85.28%.

B The cloud model effectively visualized the
uncertainty and transition characteristics near risk-
grade boundaries.

B The CE score showed a clear linear relationship
with the actual overbreak amount, with an R2? value
of 0.85.

The proposed framework serves as an interpretable
tool for assessing overbreak risks and making
guantitative predictions.





