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STUDY ON FAILURE MECHANISM OF PLAIN CONCRETE PIER WITH COLD
JOINT DURING EARTHQUAKES BY FINITE ELEMENT ANALYSIS AND
SHAKING TABLE TEST

Yuta KAWAMATSU, Aiko FURUKAWA and Junji KIYONO

In Japan today, plain concrete piers are still in service in the conventional railways, and damages to the
plain concrete piers have occurred during earthquakes. The typical damage patterns are the failure of the
end of concrete below the cold joint and horizontal displacement at the joint. It has been reported that
earthquake damage was limited to the concrete under the cold joint and no damage was found in the con-
crete above the joint. However, the failure mechanism has not been clarified yet. In this paper, using finite
element analysis, dynamic response analysis was performed for two different sinusoidal wave inputs with
different frequencies, and the failure mechanism was analyzed. As a result of the analysis, it is found that
tensile stress is caused by friction force generated at the joint and the direction of frictional force changes
depending on the input frequency. Finally, a shaking table test was conducted using a miniature model
made of styrene foam, and mechanism reveiled by the finite element analysis was verified.
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