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Research on linear springing characteristics of containership
based on model experiment and numerical simulation

QU Hao—tuo, LU Ye, NI Xin—yun, TANG Ming—gang, ZHENG Kun, WEI Zi—yang, TIAN Chao
(China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: Springing and whipping have a non-negligible effect on the structural strength and fatigue life of
containerships, and they have also been the focus and attention of researchers, of which linear springing is a
more unique fluid-structure interaction phenomenon. In this paper, the ship motion and structural response in
the linear springing state in waves of a 20,000 TEU containership model with a scaling ratio of 1 : 49 were
investigated by using both model tests and numerical calculations. The motion and sectional bending moment
of the model were measured in the wave tank, and the numerical calculation was realized by two-way
coupling of computational structural dynamics and CFD taking into account the fluid viscosity, and the
effectiveness of the coupling method was verified by comparing the calculation results with the experimental
data. The results of the ship motion and structural response under linear springing are analyzed, and it is
found that the linear springing does not have much effect on the ship motion, but it will significantly enhance
the structural sectional loads, the elastic resonance makes the structural response to be concentrated in the

two-node vibration. The structural response obtained based on the rigid body is much smaller than that of the
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experimental and flexible body results, so the dynamic elastic coupling phenomenon between the hull and the
surrounding flow field needs to be taken into account in the assessment of the ship's strength and fatigue
performance.

Key words: fluid structure interactions; containership; model test; ship hydroelasticity; linear springing
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