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Experimental study on bearing and deformation characteristics of steel
pipe piles under large number of cyclic loading
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Abstract: The steel pipe pile foundation is subjected to long-term cyclic loading during the marine service process. It is of
great significance to study the bearing and deformation characteristics of steel pipe piles under large number of cyclic
loading for the engineering construction of offshore wind power. In this work, multiple groups of model tests of steel pipe
pile in double-layer soil were carried out. The effects of different combinations of cyclic loading and static loading on the
ultimate bearing capacity of the pile foundation, pile top settlement and pile strain of steel pile under large number of cyclic
loading were analyzed. The test results show that the ultimate bearing capacity of the steel pile first decreases and then
increases to an stable value under the large number of cyclic loading in the double-layer soil, whose upper part is mucky
clay and the lower layer is sandy soil. Pile top settlement and its development rate increase with the static loading and cyclic
loading. The higher proportion of cyclic loading in utilization ratio of pile, the greater the pile top settlement and the pile
strain. The experimental results can provide reference for the application of steel pipe pile foundation in offshore wind
power.

Key words: steel pipe pile; cyclic load; ultimate bearing capacity; pile top settlement; pile strain
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Fig. 1 Geotechnical model test system
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Table 1  Similarity coefficient of model test
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Table 2 Physical properties of soils

+ FE pl(g/em?) BIKE wi% %71 c/kPa RIS 0/(°) THRAEL v
VSN 1.62 38.7 16.1 12.4 0.35
wt 1.75 17.1 0 30.0 0.30
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Table 3 Dynamic loading schemes
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2 0.4 0.4 0.8 20 2
3 0.4 0.6 1.0 20 2
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6 0.8 0.2 1.0 20 2
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Fig. 5 Load-pile top settlement curve under static loading
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Fig. 6 Pile end axial force-load curve under static loading
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Fig. 7 Load-pile top settlement curves under static loading after
different cyclic cycles
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