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Long-Term Prediction of the Non-Linear Stresses Induced on a Ship Hull in Sea Waves

——Equivalent Stresses on the Longitudinal Members of a Large Oil Tanker——

by Jun-ichi Fukuda, Member

Akiji Shinkai, Member

Tokumi Tanaka, Member

Summary

A method of predicting the non-linear stresses such as the von Mises’ equivalent stress
on the longitudinal members of a ship in sea waves is proposed, by assuming that total
normal stress and total shearing stress would be regarded as completely dependent randam

variables.

The application of this method is made for a large oil tanker in short- and long-term sea

waves,

The short- and long-term trends of the equivalent stresses on the longitudinal mem-

bers are investigated in relation to heading angle.
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Fig. 1 Sign conventions for stress
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Fig. 2 Sketch of the time histories of equivalent
stress and total wave normal stress
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Fig. 3 Sketch of the relation between equivalent
stress and total wave normal stress
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Fig. 4 Short-term prediction results of equivalent stress induced on the longitudinal members
at S.S. 7 in average sea states of BFT. 10 (H=7.4m, T=9.5sec), gy=10"*
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North Atlantic Ocean, @=10"%
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Fig. 5 Long-term prediction results of equivalent siress induced on the ship hull in the
North Atlantic Ocean, @=10"8
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Fig. 6 Longitudinal distributions of long~term equivalent stress predicted in the
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