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Influencing factors and field test of bearing capacity of large diameter steel pipe plies
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Abstract: Aiming at the problem that the bearing capacity of open-ended steel pipe piles is needed to
enhance effective on site. On the basis of the bearing capacity mechanism of steel pipe piles and the data of high
strain dynamic testing, we systematically analyze the impact of various factors on the bearing capacity of open-ended
steel pipe piles, such as soil parameters of the pile around and the pile tip, dimensions of the steel pipe pile, depth
of penetration, and the reduction coefficient of pile end resistance. The results show that it is essential to control the
penetration during the final blows for primarily end-bearing driven pile. A lower penetration leads to a more
pronounced effect of plugging, which in turn significantly increases the pile’s bearing capacity. Conversely, the soil
parameters and the bearing capacity reduction coefficient of the pile side and pile end may become smaller under
the influence of construction factors and time effect, there is a need to prevent in advance the impairment of bearing

capacity due to individual factors.
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Fig. 1 Force analysis of steel pipe piles
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Tab.1 Soil layer parameters within construction range of

driving steel pipe piles for proposed wharf
in east operation area of Yantian port area
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Q, RE-RERD 0.0~8.6 3~10 15
0.0~6.0 15

@, AR IR 3~8
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@, KEWREFEHERL 0.0~8.2 12 15
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Tab. 2 Calculation results of side resistance and test results of high strain of steel pipe piles
with different dimeters and different penetrations
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A22-15 3.10 20. 50 5713 4.0 4131 4 888 9019 0.27

A23-7 4.25 19. 89 6 566 5.0 3906 6 004 9910 0.27

b4 4.0-5.0 A13-9 2.73 22.06 5 844 4.0 3 803 5 807 9 609 0.31
A8-9 4.11 13. 40 5011 5.0 3756 5384 9 140 0. 34

A24-64 3.82 20. 05 7 404 2.0 5224 9611 14 835 0. 60

A21-64 4.13 20. 92 6 098 1.4 5124 9 605 14 729 0.70

ba a2 A20-76 3.34 21.61 6392 2.0 5136 10 020 15 155 0.71
A15-17 5.56 24.55 6 043 2.5 4519 10 101 14 621 0.70

A19-37 2.85 23. 86 4 803 1.0 3 867 5296 9163 0. 69

A21-37 3.21 21.18 4 030 1.5 3582 4947 8 528 0.72

Lo 10-20 A22-37 4.10 20. 66 3 851 2.0 3779 4680 8 459 0.73
A24-32 4.03 18.31 5058 1.5 3717 6171 9 888 0.77
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Tab.3 Test results of reduction in bearing capacity due to high-strain redriving
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