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Field test of double-layered soft ground improved by
rigid-flexible composite pile foundation
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Abstract: To limit the settlement of double-layered soft ground formed by the dredging blow filled soft soil
and the natural deposited soft soil, precast square pile and deep mixing column with expanded head are
combined to improve the ground. A field test was carried out in Lianyungang port railway project. The
ground settlement, differential settlement between pile and soil, layered soil settlement, deep horizontal
displacement, pore water pressure and loading ratios between pile, soil and column were studied. The test
results show that the column-soil stress ratio of composite foundation increases with the external loadings.

The foundation deformation occurs in the filling stage, and the settlement in the preloading period
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continues and tends to be stable. Filling load transfers to the precast square pile and T-shape deep mixing

column by 56. 2% and 20. 4% of the total loadings, respectively, the replacement ratio and soil condition is

the main influential factor for the proportion of loadings.

Keywords: soft ground; rigid and flexible piles; foundation deformation; stress ratio; load sharing
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Fig.1 Soil profile
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Tablel Physical and mechanical parameters of soils

=22 B4 ZJE/m i%jni%/) JL%E/EE/ WS LB SKE/ N W/ %
D-3 e 2.4

-4 PR (W D 7.1 1.68 1.91 1.33 1.578 56.9 49.2
@-1 R/ 10.5 1.61 1.58 1.03 1.784 63. 6 55.8
@-2 /A 17.6 1.58 1.75 1.14 1. 969 70. 9 66.2
®-6 b gD 2.8 1.91 5.85 0.91 0.861 30.5 31.5
®-8 it 6.7 1.74 4.85 0.73 1.347 49.4 57.5
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Fig.2 Layout of piles and columns
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Fig.3 Arrangements of monitoring transducers
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Table 2 Bearing capacity test results of precast square piles and T-shape deep mixing columns
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Fig.9 Pore water pressure versus embankment filling
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