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Coefficient of Dynamic Horizontal Subgrade Reaction of

Pile Foundations on Peaty Soft Ground
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Regarding methods for verification of seismic performance as prescribed in the Specifications for
Highway Bridges, it is known that the influence of deformations of pile foundations during
earthquakes may be obtained by linearly modeling springs, which normally represent foundation
resistance. In this method, the coefficient of dynamic horizontal subgrade reaction (K,.) is
expressed as the product (K,, = o K,) of the coefficient of static horizontal subgrade reaction (K,)
and correction factor (o) , when verification of the seismic intensity method and the ultimate
lateral strength method during earthquakes. The correction factor is thus set in a relatively
simplified manner at 2 in the seismic intensity method and 3 in the ultimate lateral strength
method. However, since the horizontal behavior of piles during earthquakes is extremely
complicated compared with superstructures, it is not always possible to conclude that the current
seismic designing method, which assumes distribution of the coefficient of subgrade reaction to be
uniform, shows the actual behavior accurately. In this study, the authors conducted static loading
tests and dynamic excitation tests of pile foundations using centrifuge models on peaty ground,
which is distributed throughout Hokkaido.

Focusing on the coefficient of horizontal subgrade reaction of the pile foundation, the results of
dynamic centrifuge model tests performed in this study were analyzed, clarifying the following:

1) The static and dynamic coefficient of horizontal subgrade reactions and the natural frequencies
of pile foundations on kaolin clay and peaty ground were calculated by static loading tests and
dynamic loading tests using centrifuge models. However, the distribution of coefficient was not
uniform.

2) In this study, the ratio (a) of the coefficient of dynamic horizontal subgrade reaction (K,.)
and that of static horizontal subgrade reaction (K,) was not constant.

(Keywords: Coefficient of Dynamic Subgrade Reaction; Peaty soft ground; Centrifuge model)
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