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Experimental Study on Subgrade Reaction Modulus Distribution for Anchor Pile with
Various Inclination Angles

Toshiya ODA and Takashi NAGAO

In the seismic design of pile foundations, it is necessary to appropriately evaluate the subgrade reaction
that occurs in proportion to the pile displacement generated when horizontal load is applied. The ratio of
subgrade reaction to pile displacement is defined as subgrade reaction modulus (SRM). There are two ways
about the depth distribution of SRM, one is that it is constant in the direction of depth, and the other is that
it monotonically increases in the direction of depth. There are various types of pile foundations, depending
on the difference in inclination angle of piles (vertical piles and batter piles) and the difference in embedded
ground (bearing piles and friction piles). However, in design practice, SRM is treated as the same regardless
of the type of pile. In this study, a horizontal loading experiment was conducted focusing on a anchor pile
whose main purpose is to resist horizontal load. The depth distribution of SRM was evaluated from the
experimental results. Contrary to the distribution considered in design practice, it was found that the SRM
shows a maximum value at a certain depth and decreases beyond that depth. Furthermore, it was shown
that the height of the maximum value of SRM depends on the height of the rotation center of the pile.
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