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Simulation on motion of 10, 000-ton class inland waterway vessel
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Abstract: The maneuverability of a new 10, 000-ton class river-sea direct vessel designed for the Three Gorges
new navigation channel is investigated in this paper, with the objective of enhancing a ship motion simulation
platform that incorporates the hydrodynamic characteristics of inland waterways. Numerical simulation methods
are combined with circulating water channel resistance tests to analyze the hydrodynamic derivatives for ship roll
and yaw under varying water depths and motion frequencies. By the maneuvering modeling group model,
a 3-degree-of-freedom maneuvering motion simulation platform is developed for the 10, 000-ton class river-sea
direct vessel. The verification of platform’s reliability is carried out against publicly available large-scale ship
model maneuverability test data. The results demonstrate that the vessel’s turning ability, course-keeping, and
stopping characteristics all comply with the JT/T 258-2021 Criteria of Maneuverability for Transport Ship in
Yangtze River, and the platform’s reliability is validated. The results provide a theoretical foundation for the safe
operation of 10, 000-ton class vessels in inland waters and offer technical support for the development of inland
ship maneuvering simulators.
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Tab.2 Ship type parameters of Wuhan University of Technology

255 B /m B Y8 /m 77K /m KK /m
S 130 22 5.5 130
iz 5.2 0. 88 0. 055 5.12

500 -
- 1:25EH RS

[ —e— 1:100fEFFKMIAEE L}

400 |

100

WHY/(m-s)

E5 PFEAEITLE

Fig. 5 Comparison of resistance values

VeI ARA B (B a3 B, Ik 3,
HIE 2) PATMGEF, TIAFEIAH B AU &
ES 8

F3 MRAMSMEIEE
Tab.3 Total resistance data of ship
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Fig. 6 Hydrodynamic calculation of pure lateral motion
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Fig.7 Hydrodynamic calculation of pure bow motion
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Tab.4 Calculation results of hydrodynamic derivative of
pure transverse swing

fIHz v RWIT Y Y N! N,

v v

1.3 -0.01785 -0.01411 -0.018 54 -0.000 17
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Tab.5 Calculation results of hydrodynamic derivatives of

pure bowing
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Fig. 8 Ship motion simulation interface
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Fig. 9 Simulated motion trajectory of a 10,000-ton class ship

under different angular rotation conditions
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Tab. 6 Rotation test performance of 10,000-ton class ship
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R () D TR 2AR G 1 FLAE R2E1% RO T KRR 15 HLAE TR2E1%
35 1.979 2.177 10. 02 2.555 3.113 21.83
HzZ/K 5.5 m,
L 25 3.147 3.024 3.94 3.712 3.992 7.54
FiE 5.5 m/s
15 5. 469 5.524 1.01 6. 129 7.097 15.79
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Fig. 10 Simulated motion trajectory of 15° Z-type test
of 10,000-ton class ship
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Tab.7 10,000-ton class ship Z-type test maneuverability
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Fig. 11 Simulated motion trajectory and parameters variation

of 10,000-ton class ship reversing brake test
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Tab.8 Maneuverability verification of 10,000-ton
class ship reversing brake test
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