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Working characteristics of cushion subjected to pile penetration
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(1. School of Civil Engineering and Architecture, Wuyi University, Jiangmen 529020, Guangdong, P. R. China;
2. Quality Supervision Station of Traffic Construction Projects in Tongshan County, Tongshan 437600, Hubei, P. R. China)

Abstract; Cushion is the core of composite foundation, which can coordinate the differential deformation
between piles and soils. The working characteristics of the cushion may change when the pile penetrated
into the cushion, which is lack of inrestigation at present. In this paper, by means of model tests, the
working characteristics of the cushion during the penetrating of pile were analyzed by measuring the pile
top’s pressure, displacement and deformation of cushion. Besides, the effects of the pressure between piles
and soil, and the pile diameter on the cushion were analyzed. The results show that, during penetraton
process, there are three different deformation stages, i. e. , compaction deformation, shear deformation and
crush deformation. The pressure between piles and soils affects the whole process of the cushion’s
deformation, and the bearing capacity and the bearing thickness of the cushion are increased with the
pressure. The effect of the pile diameter on the cushion is signigicant in the crushing deformation stage.
The bearing thickness of the cushion increased linearly with the pile diameter.
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Table 2 Parameter values of the cushion under

various test conditions

B BRI BARE TR va/ (N - mo)

FA2/mm FEHE/N 1 K2 k3
TH 1 0 15. 58 15.75 16. 01
i} TH 2 270 16. 08 15. 99 16. 04
! TH 3 578 16. 41 15. 94 15.93
TH 4 1195 16. 05 15.79 15. 96
TH 1 0 15.70 15. 63 15. 62
TH 2 270 15. 34 15.53 15.71
a T3 578 15.18 15. 48 15. 58
T 4 1195 15. 31 15. 37 15.71
a1 0 15. 84 15. 87 15. 69
TH 2 270 15. 49 15. 59 15. 50

100
TH 3 578 15.52 15. 53 15.78
T 4 1195 15. 80 15. 80 15. 85
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Fig.7 Comparison diagram of the representative curves

between o, and i when the 100 mm model pile penetrating
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Table 3 The thickness value of cushion when the pressure
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Table 4 The minimum ultimate bearing capacity of cushion
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