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Experimental and numerical study on restoring force of a
tumblehome hull in waves

WANG Tian-hua, GU Min, ZENG Ke , LU Jiang, QI Jiang-tao

(China Ship Scientific Research Center, National Key Laboratory of Science and

Technology on Hydrodynamics, Wuxi 214082, Email: tianhua wang@126.com)

Abstract: The vulnerability criteria on parametric roll and pure loss of stability are now under
development by the International Maritime Organization (IMO) in the second generation intact
stability criteria. Roll restoring force variation in waves is a key factor for both vulnerability
criteria and direct stability assessment for them. Model experiments are conducted to study the
roll restoring variation in waves using a tumblehome hull. Firstly, captive model experiments
with different wave length and slope were conducted to measure roll restoring variation in
waves and the effect of waves on it was obtained. Secondly, one numerical method with heave
and pitch motions by strip method is carried out to calculate roll restoring variation. Finally,the
rule of roll restoring variation in waves is confirmed by experiments and simulations and the
numerical methods are also validated through the comparisons between the model experiments
and the simulations, which protected energetically support for numerical method of direct
stability assessment for parametric roll and pure loss of stability and the IMO second generation
intact stability criteria.

Key words: Tumblehome hull; Roll restoring variation; Regular waves; Direct stability

assessment; Second generation intact stability.
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