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Abstract: Uplift bearing capacity is an important part of pile foundation design. In ocean engineer-
ing, there is a growing demand for piles that have enough uplift bearing capacity for construction
in offshore wind farms. The method for calculating the uplift bearing capacity of pile foundations
given in current codes is rooted in the modification of the compressive bearing capacity of pile
foundations, and the theoretical research is limited to semi-empirical and limit equilibrium meth-
ods. Therefore, there is big difference between calculated and measured values. This paper sys-
tematically explains the current calculation methods for the uplift bearing capacity of pile founda-
tions, then uses different methods combining them with practical projects. The results show
that: the uplift bearing capacity calculated by the method given in the API code is closer to the
measured value in clay; the Meyerhof and Das algorithms are ideal for uplift piles with a small
length-diameter ratio; and Chattopadhyay and Shanker's algorithms are suitable for piles in sand.

We also found that the current methods for calculating uplift capacity ignore the adhesion force
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and negative pore water pressure, resulting in great differences between calculated and measured

values.

Key words: uplift pile; ultimate bearing capacity; calculation
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Fig.1 The failure modes of uplift piles
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Fig.2 Uplift bearing capacity of piles
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Fig.3 Relation curve of uplifting coefficient and

soil friction angle
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Table 1 Calculated parameters of soils layers (Project 1)

oy +2  ZEE v/ B 80 ¢ Co o

ZF /m (Nem™3) /() /() /kPa /kPa
1 e 1.5 7.8 7.0 8.8 4 0.64 10.7
2 WA 1 4.0 8.4 15.0 18.8 12 0.49 12.0
3 Fit 7.5 9.4 20.0 25.0 42 0.20 28.0
L PmFF+ 2.5 9.4 20.0 25.0 50 0.20 48.0
5 BMEA L 3.5 10.0 20.0 25.0 60 0.20 58.7
6 Ft 2.5 10.0 20.0 25.0 67 0.20 80.0

x2 TEMHESH(IE?2)

Table 2 Calculated parameters of soils layers (Project 2)

o + )2 2R v/ B 80/ goo/ D. K. qi/

EA /m(kN+m™3) () () kPa
1 [ i 5.3 19.1  15.0 29.8 0.17 1.40 47.8
2 bR 6.2 19.3  20.0 31.7 0.20 1.50 67.0
3 35 A 4 14.9 184  15.0 23.2 0.20 1.00 40.0

4 B EE L SMEPE)R 13.0  18.5  20.0 23.8 0.37 1.20 50.0
SHRE LS EZ 5.0 19.4  20.0 24.4 0.37 1.40 50.0
6 b 2.1 20.1 25.0 30.8 0.37 1.30 81.3
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Table 3 Computation result (Project 1)
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S BB AR BT 824.8 L 700 —51.5
API #1785 1099.1 —35.3
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Table 4 Computation result (Project 2)
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Chattopadhyay 6 935.5 —13.31
Shanker 5919.2 —26.01
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