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Ship Frame Ring Analysis by a Matrix Method

S. J. Yim

Abstract

A simple matrix method to analyze the ship’s transverse frame ring is proposed. In this approach,
the frame ring is treated as a plane frame of uniform slender members. The loadings on the frame
consist of buoyancy loads, deck loads and cargo loads. The hatch coamings are considered to deflect
under the loads. Because of symmetry, only the half of the frame is analyzed. The method is to

obtain the forces and moments on each member. The deformation of the frame can be determined

from the nodal displacements.

For a sample calculation, a frame ring of a 10,000 ton class cargo liner is analyzed on the IBM

1130 computer, The numerical results obtained are proved to be reasonable.
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Fig. 1. Typical Frame Ring
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Fig. 2. Idealized Frame Ring
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Fig. 3. Midship Section
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(a) Vertical Loading

Hatch Cover Load=Water Head x Hatch Breadth/2

(b) Horizontal Loading

Reaction Load=Reaction Force/Frame Space

Fig. 4. Loadings on Hatch Coamings

Fig. 5 (a). Output Data
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