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HYDROELASTIC ANALYSIS OF HIGH-SPEED CATAMARAN IN
DIFFERENT SEA CONDITIONS

Chu-Yun Chen * Yung-An Chu** Chi-Fang Lee** Tsung-Yueh Lin** Hsin-Haou Huang *
* Department of Engineering Science and Ocean Engineering, National Taiwan University
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Keywords: High-speed catamaran, Hydroelastic analysis, Structural health monitoring

ABSTRACT

The high-speed catamaran is a special structure in the marine environment for a long time. It is often
subjected to the interaction of various loads, such as wave load and wind load, plus environmental corrosion
and other factors, which affect health of the ship structure. It is not easy to know that ship structural is health
or not through regular inspections. Therefore, it is necessary to monitor the structural health of the hull. In
order to improve the reliability of the ship during navigation, this research adopts the method of hydroelastic
analysis to simulate the structural response of the high-speed catamaran under regular waves of different
wave heights, wave frequencies, and heading angles, and select the more severe sea conditions before pro-
ceeding. The structural analysis shows that the place with greater stress is used as the basis for the structural
health monitoring position. First, establish a finite element model of the entire catamaran structure, and use
Panel Method to describe hull surface geometry data below the waterline. Then use the hydrodynamic struc-
ture calculation software HOMER to calculate the wave load, and apply the wave load to the entire ship's
structural model through the integration grid to calculate the structural response under regular waves with
different wave heights, wave frequencies, and heading angles. From the numerical simulation results, it can
be known that the stress and motion response of high-speed catamarans are relatively large in certain sea
conditions. The quasi-static analysis is then used to calculate the structural stress changes in the time domain
of the sea state, and the larger stresses are sorted out as the basis for the structural health monitoring position.


https://sciprofiles.com/profile/531716



