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Abstract: An important cause for the practical settlement of some embankments with rigid-pile composite foundation larger
than calculated settlement is the severe serious defects of the existing methods for settlement calculation. The superimposed
stress method is proposed for calculating the settlement of a rigid-pile composite foundation under embankment by analyzing
the differential settlements and interactions between piles and soils. The settlement of the composite foundation is gotten by the
layer-wise summation method after the superimposed stresses of piles and soils among piles are calculated based on the analysis
of interactions between piles and soils. The proposed method validated by a practical project is applied to investigate the
influences of length, distance, enlarged base and cap of rigid piles on the settlements of composite foundation of embankment.
The settlements calculated by the proposed method and the existing methods are compared. It is proven that the bearing
capacity of piles, load transferred to piles by pile cap, interaction between piles and soils can be taken into account by the
proposed method, and the calculated settlement is close to the practical settlement. The pile cap which transfers most
embankment load to the piles can decrease settlement prominently. The under-reamed pile is more economical and reasonable
than the length-increasing pile. The composite foundation consisting of sparse strong piles with large caps is more economical
and reasonable than the composite foundation consisting of dense piles.
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Fig. 1 Settlements and interactions between piles and soils of

embankment with rigid-pile composite foundation
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Fig. 2 Superimposed stresses of soils among piles
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Fig. 3 Frictional stresses between rigid-pile composite foundation
under embankment and nearby foundation
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Table 3 Parameters of CFG composite foundation Table 6 Indexes of equal settlement zone method
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Fig. 4 Superimposed stresses of soils among piles by equal
settlement plane method
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Table 4 Indexes of equal settlement plane method

E Y zo/mm K R,
1 392.1 111.4 6.13 146  3.03
2 703.7 111.4 6.14 299  4.64
3 1357.2 111.4 6.14 6.18 473
4 13572 11329 7.15 1.00  5.87
5 2302.8 11329 8.10 .72 23.1
6 1357.2 160.6 20.58 .00 135
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Table 5 Settlements calculated by equal settlement plane method
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6 1087 51 1073 1022
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Table 7 Settlements calculated by equal settlement zone method
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Fig. 5 Superimposed stresses on soils calculated by two methods
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Table 8 Settlements calculated by bearing capacity ratio method
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Table 9 Settlements calculated by composite modulus method
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