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Stick-up stability of large-diameter steel pipe pile considering
combined wave-current loads
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Abstract: With the increase of water depth in marine construction projects, characteristics of large diameter and deep
penetration appear in the steel pipe piles used for jacket platform. Because the bearing capacity of piles is improved,
constructions of piles become more difficult. It results in the need of hammers with larger blow energy and higher demand for
safety in pile driving. The stick-up stability of piles is the first important part in the analysis of pile driving. Considering the
transient characteristics of hammer load, a dynamic method is adopted to calculate the wave and current loads, and a dynamic
simulation method is proposed to analyze the stick-up stability of pipe piles. The results show that the calculation of stick-up
using the API code, which is different from the transient process and considers the long-term effect of load, is conservative. The
API code can be used to check the stick-up stability of piles, and the strength reduction factor can be magnified 1.5 times.
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Fig. 1 Sketch of stick-up of a pile
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Fig. 2 Sketch of dynamic analysis method
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Iy AT /m /(kN'm™) SR c,/kPa 3 ) /kPa /MPa
1 ikt 1.07 7.5 2.39%~5.74% — 0~3.4 0.021~0.051
2 Fitt+ 1.98 8.9 38.24 — 12.9~15.4 0.344~0.344
3 ittt 9.46 93 71.7~133.8 — 24.7~59.9 0.645~1.204
4 Mt 11.13 9.4 — 15 11.5~13.4 0.685~0.811
5 Fitt+ 16.47 9.4 71.7~114.7 — 42.6~66.0 0.645~1.032
6 it 20.59 9.4 — 20 27.3~34.4 1.822~2.286
7 ittt 30.96 8.6 133.8~138.6 — 79.8~98.5 1.204~1.247
8 ittt 43.01 9.4 138.6~143.4 — 98.5~118.7 1.247~1.29
9 Mt 46.06 9.4 — 15 47.8~47.8 1.9~1.9
10 Fitt+ 54.90 9.4 133.8~239.0 — 118.5~130.0 1.205~2.151
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Table 4 Calculation result of API code
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Table 5 Wave and current loads
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Fig. 4 Distribution of pile displacement
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Fig. 5 Relation curve between lateral displacement and vertical
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