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Soil arch effect analysis of cohesive soil embankment on
composite foundation
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Abstract: The calculation formulas of pile-soil stress ratio in the current codes are only applicable to the non-cohesive
soil embankment. In engineering practice, the choice of composite foundation with pile caps and composite foundation
with beams is often controversial. For composite foundation with pile caps and composite foundation with beams, the
formulas of pile-soil stress ratio suitable for cohesive soil embankment are deduced respectively. It is shown that the
pile-soil stress ratio and pile load ratio of the embankment with pile caps are larger than those of the embankment with
pile beams when the area of pile caps and connecting beams is the same. For the composite foundation embankment with
pile caps with non-cohesive soil at arch foot and vault, the soil of the vault reaches the yield state when the embankment
height is small, and the soil of the arch foot reaches the yield state when the embankment height is large. The pile-soil
stress ratio increases with the increase of embankment height when the vault soil yields, while the pile-soil stress ratio has
no larger changes with the increase of embankment height when the foot soil yields. For the composite foundation
embankment with pile caps with non-cohesive soil at the arch foot and cohesive soil at the vault, the soil arch does not
yield when the embankment height is small, the soil at the arch foot yields when the embankment height is large, and the
soil at the vault yields when the embankment height is higher. The pile-soil stress ratio increases with the increase of
embankment height when the soil arch does not yield or the soil at the arch foot yields and decreases with the increase of
embankment height when the soil at the vault yields. For the composite foundation embankment with pile caps with
cohesive soil at arch foot and vault, the soil arch does not yield when the embankment height is small, and the soil of the
arch foot reaches the yield state when the embankment height is large.
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