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Bearing Capacity Analysis of Inclined Pile under Vertical Load by O-cell Method
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Abstract: To investigate the bearing behavior of inclined piles under vertical loads and the applicability of the O—cell method for
detecting the bearing capacity of inclined piles, a finite element numerical model of the pile—soil system was established. The
loading processes of the surcharge method and the O—cell method were simulated under different pile inclination angles (0°, 4°,
8°, 12°). The load—displacement curves, stress distribution along the pile, and deformation characteristics of the foundation
were analyzed, and the conversion coefficient of the O—cell method was calculated. The results indicate that pile inclination
reduces the vertical bearing capacity. At an inclination angle of 8°, the ultimate bearing capacity obtained by the surcharge
method is 6 553. 31 kN, which is 5.45% lower than that of the vertical pile. The O—cell method applies the load axially along
the pile at the equilibrium point, which can fully mobilize the deep lateral friction and end resistance of the pile. After equivalent
conversion, the ultimate bearing capacity is 7 622. 91 kN, which is 16. 32% higher than that obtained by the surcharge method.

During the loading process of the O—cell method, the pile body is uniformly stressed without bending deformation or soil —pile
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separation, and the disturbance to the surrounding soil is small. Therefore, the O—-cell method can more accurately detect the

vertical bearing capacity of inclined piles under complex engineering conditions and is superior to the traditional surcharge method.
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Fig.1 Schematic diagram of load transfer law of vertical
pile and inclined pile under vertical load
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Tablel Main scalars of test pile and soil
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Fig. 2 Pile—soil model and grid division

1.2 HMEHWHE
A7 FRITAE B 43 SR T SE PR 00T 188 B AR AR}
ELE P A IAAE ik T A2 J1ME oL, o 1 S A ML oY
ARV £ £ JEE X6 135 ] K 28K g R A 28 A% 338 R A 52
53 SR ST RS E R AR Y D R AN TR A7 AR B A A A Y
Jfad 2 0T b A% 0 HE 2 6 A [ A PR R AT T
S s Tl = R TR 12 DS B R 5 B | S R € S B i W
R bR, R 2,
F2 BESWHE

Table 2 Summary of numerical analysis scheme
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Fig. 3 Static surcharge test results of inclined pile models
with various inclination angles
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Fig. 4 Foundation deformation in conditions with # = 8°and
Mises stress of pile (Q=600 kN, Static surcharge test) ,
deformation scale factor =1 000
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Fig.5 Q-s curve of vertical pile model, O—cell test, § = 0°
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Fig. 6 Comparison between static surcharge test and
O-—cell test (after conversion) of vertical pile
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Fig.7 Q-s curve of inclined pile model, O—cell test, #=8°
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