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On the Optimum Design of Shallow Shell Reinforced with
Stiffeners

Part 1. Optimum Stiffener

by

Nobuyoshi FUKUCHI and Junichi KATSUTA

The greater parts of curved ship-hull and vessel in chemical plant are consisted of

thin shells reinforced vv"ith stiffeners. In the case that stiffeners are fitted to reduce the

corresponding stresses on shell plate, thc optimum stiffness of stiffener exists according

to given curvature and aspect ratio of shell plate.

In this paper, shell structure is analyzed by the finite strip method and the optimization

technique SMUT with the procedure of constrained condition by wusing penalty function

is executed in order to determine the most suitable stiffener against given shell plate.

The relations between optimum stiffness of stiffener and curvature or aspect ratio of ‘sheil

plate are clarified.
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Fig. 1 Displacements and forces on shell
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Fig. 2 Local and global coordinates of
shell structure
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Fig. 3 Arrangement of stiffener on shell
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Fig. 4 Stress distribution of simply sup-
ported shell with a stiffener at
centre line (y=0.5a)
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Fig. 8 Distribution of principal stress on
both surfaces of H.P. shell
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Fig. 9 Distribution of principal stress on
both surfaces of Cylindrical shell
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stiffener and its effect
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stiffeners and its effect
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