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Investigation on the Tie-Rod Seismic Reinforcement Method to Existing Quay by
Centrifuge Shaking Experiment

Shunichi Higuchi Koji Ito
Abstract

Underground Efficient Tie-rod System (UGETS, hereafter) is a practical construction method for deepening
existing sheet-pile type quays during service. Additional ties and support structures are constructed behind
existing quays by utilizing a newly developed construction method of drilling boreholes for ties. Additional
lateral resistance against seismic force is required. Centrifuge experiments were carried out to investigate the
performances of UGETS against seismic action and the dynamic characteristics of a quay reinforced by this
method. Two different reinforcement systems are chosen, a horizontal tie system and a slanting tie system. An
existing quay (no reinforcement) and a UGETS-reinforced quay were tested simultaneously for each case. The
experimental results show that the reinforcement method is very effective by confirming the reduction of the
section forces of the reinforced quay structure, as well as reduction of deformations.
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