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Distance between location of displacement applied boundary and passive pile
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Abstract: Passive pile is a kind of pile deformed due to horizontal movement of soil. To study the deformation behavior of passive
pile in both indoor experiment and numerical calculation, a horizontal displacement is normally applied on the model boundary (as a
displacement boundary condition) to form a displacement field of soil. However, various distances between the position where
horizontal displacement applied (usually the model boundary) and the location of passive pile are chosen by different researchers.
According to an embankment field case, the loading position of horizontal displacement is analyzed using one univariate parameter in
finite element method. The results show that the deformation of the pile decreases with increasing the distance between loading
position and the location of passive pile, which indicates that stress dispersion occurs obviously in the soil after applying the
displacement boundary condition. When the distance is less than 5.5 times of the pile diameter, there is much more stress required to
achieve the same level of displacement at the model boundary. The distance from loading position to the pile location is also
discussed, and it is found that the reasonable distance is in the range of 5-8 times of pile diameter.
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Fig.1 Distance between loading position and
location of passive pile
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Table 1 Other parameters of soil ®l
TR I FARZS Lk L JETIAL Peo

/m N FI LB LE eq /kPa
3.1 2.70 153.0
5.0 3.08 122.5
22 3.08 77.6
6.0 2.70 84.9
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Fig.6 Horizontal displacements of passive pile
(at a distance of 4 m to loading position)
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Fig.9 Initial horizontal displacement of soil caused by
uniform load (without pile)
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Table 2 Initial displacements of soil at different positions

L 141 24 534l i 4 41 55 4l

/m Ly KRBT L SRR = Ly KSR Ly SRR = Ly SRR RS
/m HIX KA /m HIX KA /m HIX KA /m HIX KA /m HIX KA

3 1 1.20 2 1.18 3 1.14 4 1.07 5 1.00

4 0 1.19 1 1.20 2 1.18 3 1.14 4 1.07

5 0 1.19 1 1.20 2 1.18 3 1.14

6 0 1.19 1 1.20 2 1.18
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Fig.10 Relationship between the maximum horizontal
displacement and horizontal loading position
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Table 3 Required horizontal stress for boundary loading
L KW AT L ®wKWE KA

/m /kN FHE/KN  /m / kN J13 5/ kKN
1 82.55 4 40.05 5.78
2 58.34 24.21 5 36.62 3.43
3 4583 12.51 6 33.84 2.78
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