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A fundamental study on the simple checking method of the seismic performance
of caisson type quay walls
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Takashi NAGAO **

Synopsis

Earthquake resistant design against level-one earthquake ground motion of quay walls is carried out by using
quasi-static method. The method is easy to be implemented, however, it is not necessarily in harmony with the
failure mechanism of quay walls. Therefore, it is necessary to establish the earthquake resistant design method
of quay walls that is both simple and precise enough for the practical design. This paper presents a fundamental
study to establish the evaluation method of seismic performance of caisson type quay walls against level one
earthquake ground motion. The method uses the result of the one-dimensional earthquake response analysis
considering the applicability to the practical design.

First, we classified the deformation of caisson type quay walls into three categories: shear deformation and
non-shear deformation of ground and inclination of the wall body. We next showed the method for the
evaluation of shear deformation of soil by using the one-dimensional earthquake response analysis. The
method uses the initial stress in the soil layers and shear stress that acts as the reaction against the seismic
force to the wall body as well as the input seismic motion. We also showed the non-shear deformation of soil
and inclination of the wall body by using the inclined and eccentric force acting on the wall body.

Finally, we discussed the accuracy of the proposed method in terms of the comparison with the result of

two-dimensional earthquake response analyses and conventional design method.
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