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Measurement and explanation for its mechanism of

ice-induced self-excited vibration

YUE Qianfin’' , GUO Fengwei, Bl Xangjun, XU Ning

( State Key Lab . of Struct. Anal. for Ind. Equip. , Dalian Univ . of Technol ., Dalian 116024, China )

Abstract The phenomena of ice-induced steady state vibration and frequency lock<n between ice
force and response were observed on offshore platform. The further analysis of full-scale test data and
laboratory conducted compression tests of sea ice under corresponding load speed demonstrates that it
is a typical self-excited vibration. The conditions occurring in ice-induced self-excited vibration and
physical mechanism are discussed. It is pointed out that ice4nduced self-excited vibration takes place
at loading rate of ice failure within ductile-brittle region, and in the whole process formation and
spread of micro crack in ice are controlled by vibration velocity of the structure. The micro crack
behavior in ice is the key factor for describing and explaining ice-induced self-excited vibration.

Key words self-excited vibration; icednduced vibration; measurement of vibration; ice mechanics

behavior; micro crack behavior



