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DESIGN AND PERFORMANCE OF COMPACT LOAD CELL FOR MEASURING
EARTH PRESSURE IN A CENTRIFUGE

Shinichiro IMAMURA, Toshi NOMOTO, Teijiro SAITO, Katsutoshi UENO
and Nariaki FUJII

A compact load cell of gate type was newly designed and manufactured, which can be inlaid in a model tunnel
for measuring earth pressure on a lining of the shield wnnel in sand. The paper describes its design concept and
performance of the load cell in a centrifuge. Applicability of three dimensional elastic FE analysis was also
examined and usefulness of the FE analysis was confirmed for studying factors affecting on strain, such as
frictional force and eccentric loading. Non-linearity and hysterisis characteristics of calibration curves were
investigated, from which a relationship between diameter of deflecting membrane of the load cell and deflection
was deduced to evaluate required rigidity for a certain stress range. Importance of lubrication on side walls of
calibration chamber was also demonstrated.

213



