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Abstract

The structural behaviour of the visor side locking device of MS Estonia was numerically examined.
The loading was assumed to be caused by wave pressure distribution acting on the visor shell plating
that generates an opening moment to the visor. Load-deflection behaviour was predicted and an
estimate of the load carrying capacity of the structure was obtained.

Non-linear elasto-plastic as well as linear elastic analyses were conducted using finite element
method (FEM). Both physical and geometrical non-linearities were taken into account in the
analyses. A total of three different calculation models were prepared. Firstly, 2 model describing the
undamaged original structure was prepared. Variation of the loading direction was conducted with
this model. Secondly, a model with damaged horizontal stringer was prepared. In this model the
welding between the stringer and the bulkhead below the lug at some distance was supposed to be
detached. The background for this model was the high stress level that was induced into the
horizontal stringer at loaded condition. It indicates that the stringer would eventually be teared apart
from the bulkhead. Thirdly, a model describing the first experimental test was prepared. The object
for this model was to measure the quality of the calculations with experimental results.

The estimated ultimate load for the side locking lug is 1.6 MN. At that load level the plastic
deformations in horizontal stringer become so large that the stringer plating below the lug will be
teared apart from the bulkhead. After the stringer is detached the load-carrying capacity will be
lowered and according to calculations the ultimate load for the damaged structure is about 1.3 MN.
If the plane at which the loading force is acting, is rotated towards the side plating, the calculated
ultimate load wili be lowered.
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