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DESIGN OF FOUNDATIONS ON PROBLEMATIC SOILS IN HOKKAIDO

Abstract : The purpose of this study is the systematization of a rational design method, in which composite ground is
formed around piles constructed in soft ground and ground subject to liquefaction and the increased shear strength is
reflected as the horizontal resistance of piles. In the proposed design method, the necessary range of composite ground around
piles and the horizontal subgrade reaction of piles with the increased shear strength are determined based on engineering assessment.
Since composite ground is transformed into artificial ground that is stronger than the original unimproved ground, a method for the
verification of seismic performance depending on earthquake vibration levels was also proposed based on a parameter study using the
dynamic nonlinear finite element method and centrifuge model test.

A series of vertical and horizontal loading tests were conducted on the existing piles constructed in Hokkaido, in order to evaluate the
bearing capacity and deformation characteristics of piles in volcanic ash grounds. Static cone penetration tests were also performed at
the same sites.  From test results, the skin friction f'of piles in the welded pyroclastic fall deposit tends to decrease compared with that
of sandy soil. A correlation was between the cone point resistance ¢,and skin friction /. It was also indicated from CCP and SPP
tests that the normalized coefficient of horizontal subgrade reaction could be estimate from the pile deformation at the ground surface.

Key words : problematic soil, pile, soil improvement, loadingtest, seismic performance, piled raft



