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Effect of Loading Rate on Bearing Capacity and Soil Spring of Pile Foundations

Koji Watanabe Mamoru Sahara

Abstract

The bearing capacity of piles is evaluated by using a static vertical loading test. However, the external
forces that act on a pile are not only static loads but also dynamic loads such as earthquakes. In the case of a
large earthquake, dynamic loads dominate the design considerations. Although the loading rate is known to
depend on the soil behavior and the bearing capacity of a pile, there have been few studies, and quantitative
evaluation methods on the bearing capacity of a pile that consider the loading rate have not yet been proposed.
This study investigated the effects of the loading rate on sand behavior and the bearing capacity of a pile for
pile seismic design. A series of triaxial compression tests and model loading tests under a centrifuse
acceleration field where the loading rate was varied were conducted. The results suggest that the failure
strength and deformation modulus of sand increase with increasing the loading rate. Moreover, the bearing
capacity and coefficient of the sub-grade reaction were confirmed to have large values when the loading rate
was high.
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