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Multi-source information fusion evaluation method of soil compaction quality based on D-S evidence theory//Yang
Gang', Liu Guoqing”, Li Hongfei®, Ding Xueshang”, Chang Ruifeng®, Liu Donghai'( 1. State Key Laboraiory of Hydraulic
Engineering Intelligent Construction and Operation, Tianjin University; 2. Tianjin Water Investment Group Co. , Lid. ;
3. Tianjin Water Conservancy Engineering Group Co. , Lid. )

Abstract: To accurately evaluate the compaction quality of embankment soil materials, a comprehensive assessment method
based on multi-source information fusion of roller acceleration data in both the time and frequency domains is proposed.
Quantitative relationship models between compaction degree and different indicators, including compaction energy per unit
volume, frequency-domain indicator CV, and time-frequency-domain indicator CWT-THD, were established. Utilizing the
Dempster-Shafer (D-S) evidence theory as the information fusion framework, the basic probability assignment values of the
three indicators and conflicting evidence were optimized through integration with construction practice and Murphy’ s rule.
The case validation results demonstrate that the proposed method can improve the accuracy of compaction quality
evaluation, avoid the limitations of single-indicator assessments, and enable the analysis of spatial uniformity of compaction
quality, thereby achieving rapid and accurate evaluation of soil compaction quality.

Key words: earth-rock dam construction; compaction quality; multi-source information fusion, intelligent compaction; D-

S evidence theory; comprehensive evaluation
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