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Vibration Characteristics of Vertical Pile in Sand Layers

Takamasa INATOMI*
Motoki KAZ AMA#*
Kohji OHTSUKA®*

Synopsis
During earthquakes, sheet pile quaywalls with vertical pile anchorages are often damaged

by lack of resistant capacity of the vertical pile anchorage. So, the authors investigated
experimentally vibration characteristies of the vertical pile with horizontal load at its top like
the vertical pile anchorage. Bending moment and deflection of the pile after vibration were
analyzed by linear and nonlinear elastic subgrade reaction methods with which we estimated
horizontal bearing capacity. The pile behavior during vibration was analyzed linear elastic
subgrade reaction method in which we took ground displacement into consideration.

Consequently, we obtained the relation between ground displacement and pile deflection,
The results of this study are summarized as follows;

(1) The vibration period and phase of vertical pile were the same as those of surrounding
ground,

(2) As a result of the experimental and numerical studies, it was found that pile deflection
was amplified when the ground was in resonant condition or in nearly resonant condi-
tion.

(3) The residual maximum bending moment of the vertical pile subjected to earthquake
ground motion was smaller than that of the pile subjected to sinusoidal waves.

(4) The bending moments of veriical pile obtazined from the method so called Port and
Harbour Research Institute method (PHRI method) and linear equation in which
coefficient of subgrade reaction depend on depth were consistent with the experimental
results. The pile deflection after vibration could be explained by reducing coefficient
of subgrade reaction. The relation between reduction ratio of coefficient of subgrade
reaction and maximum acceleration of surface ground was specified.

(5} Some kinds of ground vibration induced excessive stress everywhere in pile.

#Chief of Vibration Laboratory, Structures Division.
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