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Research and application of complex soil type dredging technology
in Dalian Taiping Bay Port Area

WANG Xiao—meng
( Tianjin International Marine Engineering Co., Ltd., Tianjin 300451, China )

Abstract: Based on the public channel project of Taiping Bay Port Area in Dalian Port, this paper focuses on addressing
challenges such as the complex soil conditions in the construction area(primarily high—hardness clay with some medium—-coarse
sand), clay balling during cutter suction dredging, and the high pipeline resistance over a long pumping distance of 7-9 km. In
the two—vessel tandem operation using 3 500 m*h dredgers with conventional positioning, insufficient suction pressure and
significant pipeline pressure fluctuations limited production efficiency. To resolve these issues, this paper systematically
analyzed the dynamic pressure variations in the pipeline pressure during the transportation process, and proposed a dynamic
positioning adjustment method for the relay vessel based on real —time pressure data. Combined with revised pump —pipeline
performance curves, a coordinated pump speed control strategy was developed. Field application demonstrated that the
minimum suction pressure increased from 76 kPa to 170 kPa, and production rates improved from 1 450 m¥h to 1 766 m*h,
ensuring operational safety and maximizing efficiency. The research results have successfully overcome the construction
difficulties of long —distance transport of cohesive soils and offer a valuable reference for similar dredging projects under
complex conditions.
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Table 1 Statistics of key geotechnical properties
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Fig. 1 Mud pump and pipeline performance curves
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Table 2 Vessel performance table for Tianji and Tianbin
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Table 3 Soil conversion coefficient table for mud pump

slurry head
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Fig. 2 Relationship curves of mud pump, pipeline discharge pressure and flow velocity
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Table 4 Comparison table of conveying parameters before and after relay vessel position adjustment
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Fig. 5 Main dredger discharge pressure vs. time curve before relay vessel positioning
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