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Case study on towing mobilization of floating dredging pipelines by
trailing suction hopper dredgers

Liang Haiyong, Liu Zhanxiong, Lin Xiaoyou
( CCCC Guanghang Dredging Co., Ltd., Guangzhou, Guangdong 510230, China )

Abstract: Relying on a dredging project in the remote islands of the Maldives, this paper presents a case study of floating
dredging pipelines towed by the Trailing Suction Hopper Dredger(TSHD) Junyang I under the working conditions of limited
professional tughoats and long—distance mobilization. The paper summarized three typical towing methods applied in engineering
practice: the "teardrop—shaped" pattern, the "inverted teardrop—shaped" pattern, and the "parallel towing" pattern; a resistance
calculation model was established based on the principles of fluid dynamics, and back—calculation and verification were carried
out with main towing cable parameters of the actual vessel and on-site environmental data. The results indicate that the
geometric configuration of the pipeline is the critical factor determining towing resistance. The "teardrop—shaped" method, with
the largest frontal area, generated a theoretical total towing force of 3 734 kN at a speed of 6 kn, exceeding the ultimate
breaking strength of the dual—cable system; this was identified as the root cause of the cable breakage accident during the first

mobilization. In contrast, the "parallel towing"

method utilizes the stiffness of large—diameter pipelines and hydrodynamic
separation effects to effectively reduce hydrodynamic resistance by approximately 87.2%, resulting in a theoretical towing
force of only 479 kN and a safety factor greater than 5.0. This case study validates the safety and economic efficiency of the
"parallel towing" method for deep—sea long—distance mobilization. The developed resistance assessment model can provide a

quantitative reference for cable selection and speed selection in similar engineering projects.
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Fig.2 '"Inverted teardrop—shaped'' towing pattern
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Fig. 3 '"Parallel towing'' towing pattern
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Fig.4 "Teardrop—shaped" towing diagram
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Fig. 5 "Inverted teardrop—shaped'' towing diagram
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Fig.7 TSHD towing pipeline speed versus towing force
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