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Abstract. Based on a fill embankment in a shallow sea in Fujian Province in which its soft ground was improved by
PTC piles with a cap, the instability failure modes of the embankment or piles and the problems that the commonly
used equivalent plane model were analyzed by using the strength reduction method of finite element. And the effects
of pile length, single pile position and reinforced cushion on the stability of embankment were discussed. The re-
search outcomes show that because of the soil arching effect, the plastic zones of the embankment slope at the criti-
cal state run through in block partition above the top of the pile caps, and the instability failure of the embankment
slope looks like overturning failure. The possible failure mode for PTC piles is toppling or bending flexure rather
than shearing as traditionally thought, and according to their mechanical behavior, piles in embankment subgrade
can be divided into four categories ; the pressure bearing pile, the bending and shearing pile, the pressure and ben-
ding pile, and the tension and bending pile. The equivalent plane model overestimates the flexural capacity of a
pile and underestimates its vertical bearing capacity. Pile location, pile length and cushion affect the embankment
stability and its failure mode in various degree.

Keywords: capped PTC pile; embankment; stability; strength reduction method; soil arching effect
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