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15. Mechanical Properties and Structural Analyses of
New Types of Footing Used in Breakwater Caissons

Hiroshi YogoTA*
Osamu KivyoMIyA=*

Synopsis

Static loading tests of breakwater caissons with buttress-footing and box-footing were
carried out to investigate their mechanical properties and to examine their structural design
methods. In the loading tests, model specimens on the reduced scale of approximately a
quarter were adopted because of congested reinforcement; and uniformly distributed line
loads were applied to the footing part.

Comparisons were made between the experimental results and the calculated results
obtained by the finite element method on elastic assumption. Moreover, design forces of resi-
stance calculated by the limit state design method (Japan Society of Civil Engineers in 1986)
was compared with the ultimate strengths obtained in the loading test to confirm its appli-
cability to the caisson structures with these types of footing.

The following main results were drawn from the present investigations.

1) The modes of failure observed in the loading test were the bond-splitting failure along
the reinforcing bars in the buttress and the in-plane shear failure in the box-footing.
Therefore, in-plane forces as well as out-plane forces have to be considered in design work
for both footings.

2) Displacements were measured at the boundaries of members, that is, joints between the
footing and the caisson, the footing and the buttress, and the footing and the walls. Accor-
ding to the results, the assumption in the ordinary design work that the boundaries are
rigidly fixed was not confirmed to be proper. Therefore, overall structures have to be
taken into the structural analytical model, otherwise section forces would be overestimated
or underestimated. '

3) Up to the first yield of a reinforcing bar, calculated displacement of the specimens and
strain in reinforcing bars and concrete obtained by the finite element method were almost
the same as the experimental ones.

4) Flexural strength, shear strength, and crack widths calculated by the limit state design
method provided the safe side values compared with the experimental results.

* Senior Research Engineer, Structures Division
** Chief of Subaqueous Tunnels and Pipelines Laboratory, Structures Division
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