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ANALYTICAL STUDY ON THE SEISMIC RETROFIT OF PLAIN CONCRETE
PIERS USING THE MOVEMENT RESTRAINING DEVICES FOR THE
CONSTRUCTION JOINT

Kazuhiro SAKAOKA, Tomofumi KOYAMA, and Ryota HASHIMOTO

Many plain concrete piers have been used as railway structures at present. At the time of a large earth-
quake, the horizontal perforated crack or slide along the construction joint and spalls under the construc-
tion joint are frequently occurred due to their earthquake-resistant lowness.

The authors carried out a series of dynamic loading tests using a large shaking table against the 1/2.5
scale specimen simulating plain concrete piers having a construction joint and with and without a joint
movement restricting device installed, and the dynamic response such as sliding and rotation are investi-
gated. From this study, it was confirmed that the similar misalignment as the damaged case and peeling of
the lower joint concrete were observed. Also, a series of dynamic loading tests was reproduced and ana-
lyzed by using the Manifold method (NMM ).The horizontal displacement and the rotation of upper con-
crete block can be reproduced mostly by the numerical simulations, and the stress of the concrete and the
steel rod during the excitation can be also eveluated properly.



