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Generalized composite foundation theory and engineering application

GONG Xiao-nan
(Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Firstly, the development of the generalized composite foundation theory was expounded based on a review of the
development of composite foundation techniques. Through the comparison among the load transfer mechanisms of shallow
foundation, pile foundation and composite foundation, it was pointed out that the essence of the composite foundation was that
both piles and soils beared the loading together directly, and the relationship among the above three foundation types was
discussed. Then the forming condition of composite foundation and the importance of forming condition were studied. The
relationship of composite foundation and ground treatment, composite foundation and double-layered foundation, composite
foundation and composite pile foundation were studied. The influence of the foundation rigidity and the bedding cushion on the
behavior of composite foundation, the characteristics of the displacement field of composite foundation under loading, the
principle of the optimum design of the composite foundation and the design of composite foundation according to settlement
were discussed. Type of composite foundation, practical methods to calculate the bearing capacity and settlement of composite
foundation were introduced. A case study of the application of the generalized composite foundation theory to highway
engineering was discussed. Finally, some proposals concerning further development of the generalized composite foundation
theory and its application were put forward.
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Fig. 1 Shallow foundation
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Fig. 2 Pile foundation
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Fig. 3 Composite foundation
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Fig. 4 The relationship among shallow foundation, composite

foundation and pile foundation
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Fig. 5 Forming condition of composite foundation
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Fig. 6 Composite foundation and double-layered foundation
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Fig. 7 In-situ model tests
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Fig. 8 Composite foundation under rigid footing
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Fig. 9 Composite foundation under embankment
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Fig. 10 Comparison of reinforcement effect
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Fig. 11 The settlement of composite foundation
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Table 1 Soil properties
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1 (W) Fit 34 32.7 18.8 0.948 4.98 0.69x107  1.10x10” 0.161
R GF) Fit 6.6 47.3 175 1.315 2.17 1.68x107  1.29x107 0.42
3 IR A+ 12.7 42.4 17.8 1.192 2.77 2.29x107  1.40x107 0.41
1 WE+ 13.1 28.3 19.4 0.794 8.42 1.02x107  3.32x10°® 0.18
2 WE+ 12.4 25.6 19.8 0.734 8.65
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Table 2 The ultimate and post-construction settlements with

different pile lengths

MEK/m 15 16 17 18 19 20
BT lem 195 177 159 141 123 105
T3tk Iem 132 118 103 89 74 60

R B SR A28 PR % 2 T 1) TS R 22
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2.0~2.5m GEEHAEE 2.0 m, L9EBMEE L 2.0 m,
25 m), LTINS R 50 em JE A REE,
AR 4~6 cm. 118 IE SO E B AT AT B T
DURE A A vE DL 13,

(3) Wk
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Fig. 13 Layout of length of piles in transition and the settlement
after construction
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Fig. 16 Settlement of the soil and the pile head
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