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Abstract: To improve the slope formation accuracy and operational efficiency of backhoe dredgers in port and waterway
construction, this paper proposes a precision excavation control strategy based on zoned excavation. The construction area is
divided into several zones according to slope geometry and planned excavation sequence, and differentiated parameters
including excavation paths and bucket capacity control are formulated for each zone. By optimizing the transitions between
zones and the excavation order, the strategy effectively reduces repetitive excavation, over—excavation, and under—excavation,
while minimizing construction interference. Simulation analyses and full —scale trials under typical working conditions
demonstrate that the proposed approach outperforms traditional overall excavation methods in slope smoothness, formation
accuracy, and efficiency, and shows good adaptability to varying water depths and slope gradients. The findings provide a
technical reference for precision construction and intelligent upgrading of backhoe dredgers, supporting high—quality port and
waterway construction.
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Fig. 1 Schematic diagram of terrain gridding and zonal
identification
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Table 1 Configuration of key experimental parameters
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Fig. 2 Schematic diagram of initial terrain gridded zoning for slope
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Fig. 4 Variation curves of bucket angle and terrain error
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