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Foundation Element

Seismic Performance Evaluation at Composite Ground Boundaries

In order to establish a seismic design method, an analytical study was conducted on the influence of
boundary conditions at the base of composite ground formed around piles to increase their horizontal
resistance in soft ground. The results of a series of two-dimensional nonlinear finite element analysis
confirmed that pile displacement was reduced by 25 to 30% and seismic performance was improved
under Level 1 and 2 seismic motion due to the constraint effect of composite ground around piles (similar
to the results of static loading). While the basic depth for improvement in composite ground is the
characteristic pile length (1/ ), it was verified that an N value of 15 or larger for sandy soil and 8 to 10
for cohesive soil was necessary as a base condition for composite ground to ensure the adaptability of the
ultimate earthquake resistance method and the mitigation of pile deformation during earthquakes.



