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A calculation method for settlement of single pile considering

stress bulb dispersion of pile end soil

WANG Lixing', WU Wenbing'*, YANG Xiaoyan', ZHANG Yunpeng', WANG Kuihua*

(1. Faculty of Engineering, China University of Geosciences, Wuhan 430074, P. R. China;2. Research Center
of Coastal Urban Geotechnical Engineering, Zhejiang University, Hangzhou 310058, P. R. China)

Abstract: Based on the fictitious soil pile model, the effect of pile-end stress diffusion on the settlement of a
single pile has been investigated theoretically. Firstly, a pile-end stress-bubble fictitious soil pile model
considering the spread of the pile-end stress-bubble was proposed to simulate the supporting effect of the
pile end soil on the pile body by combining the fictitious soil pile model and Boussinesq solution. Then,
based on the load transfer method, an analytical solution of single pile settlement considering pile-end
stress-bubble diffusion in layered foundation was derived by utilizing the double-broken-line model for the
soil around the pile. Furthermore, the effects of parameters such as elastic limit displacement, elastic shear
stiffness coefficient and additional stress value on the settlement of single pile were discussed based on the
present solution. Finally, combining with the actual engineering data, the present method was validated by

comparing with existing theoretical solution. The stress-bubble fictitious soil pile model is more meaningful
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for engineering applications on account of the obvious advantage that the stress diffusion boundary at pile

end can be given more strictly.

Keywords: single pile settlement; stress-bubble fictitious soil pile; layered soils; stress diffusion; load transfer method
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Fig. 1 Calculation model of additional stress at pile end
R 2D SR A5 280 A9 A [] 80 8 128 1) 17 7 S5 (L
L8 = Wi — L il — 2RI = fhoh oo =
RN AR K 56 8 DA 0 R AR B AR SR 32 A
1A, BIV Sk 17 3 W0 JE AR AR, A 2 B



% 641 F I F L ERA T E B B A A A AR Ak 67

B2 HAERETHEER
Fig. 2 Stress-bubble fictitious soil pile model
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Fig. 3 Constitutive model of soil around pile
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Fig. 4 Model of part of the soil around the pile

reaching plastic stage
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Fig. 5 Virtual soil pile models with different bubble shapes
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Table 1 Values of parameters in study 1
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Fig. 6 Influence of stress bubble range on pile top settlement

in upper and lower soft soil layers
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Fig.7 Influence of stress bubble range on pile top settlement

in upper and lower hard soil layers
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Table 3 Geological information of example and

parameters of model>

+25 T EA W/ m 2/(kNem2) E,/MPa
1 A 1 2.5 2.51X 103 5
2 #t 6.5 2. 48 X103 4
3 PR B BER L 30.5 1.91Xx103 3
4 MR+ 33.5 1. 35X10* 10
5 #t 35.5 7.69X 103 10
6 i 41.5 2. 81x10* 20
7 MR 48.5 1. 42X 104 6
8 MR+ 51.5 2.06X10* 8
9 bsd s 58.8 1. 17X 10° 20
10 mt 61.9 1. 60X 10° 17
11 MR+ 68. 1 1. 00X 105 22
12 Wb 71.5 8.57x10* 25
13 WA+ 75.5 3.33X10¢ 10
14 WEE+ 81.1 1. 08X 10° 18
15 #t 87.6 1. 60X 10° 20
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