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Fig.9 The pressure changing curves of monitoring points under different environmental factors
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Fig.10 Displacement and equivalent stress time history curves of steel pipe piles with different diameters
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Fig.11 Displacement and equivalent stress time history curves of steel pipe piles with different inclines
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Fig.12 Displacement and equivalent stress time history curves of steel pipe piles with different pile lengths
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The Force Behavior of Steel Pipe Piles in the Construction Stage of Marine
Ranching Traffic Trestle Under Complex Wind-Wave-Current Environment

ZHOU Guotao', ZHANG Chengming', HOU Zong”, NIE Ruifeng’

(1.Shandong Highway and Bridge Construction Group Co.,Ltd., Jinan 250000, China;2.Shandong Luqiao Group Co.,Ltd.,Jinan 250000, China;
3.College of Civil Engineering and Architecture , Shandong University of Science and Technology , Qingdao 266590, China)

Abstract :In order to ascertain the force behavior of steel pipe piles under complex marine environment, the fi-
nite element numerical simulation and fluid-structure coupling method were used to research the force behavior
of steel pipe piles under wind-wave-current coupling during construction stage ,and the dynamic response rules
of steel pipe piles under different parameters were summarized.Firstly ,by using the Fluent module of finite ele-
ment software ANSYS Workbench, the UDF program was loaded for secondary development,and boundary con-
ditions such as velocity inlet, pressure outlet,inlet volume and outlet volume were set for the numerical model
to realize the construction of wind-wave-current coupled numerical environmental field.Secondly,based on the
numerical environment field of wind-wave-current coupling,the results of dynamic response of steel pipe piles
in wind-wave-flow coupling environment under unidirectional and bidirectional fluid-structure coupling were
compared ,which show that the bidirectional fluid-structure coupling method is more consistent with the actual
force state of steel pipe piles in marine environment.Finally, the dynamic response of steel pipe piles during the
construction stage was researched , and the dynamic response rules of steel pipe piles under the influence of
piles diameter,slope,length,section shape,water depth, environment and other parameters were analyzed , and
the fluid domain around steel pipe piles was analyzed ,and the movement rule of fluid domain around steel pipe
piles with different slope was obtained.

Keywords ; wind-wave-current coupling; marine ranching;steel pipe piles;dynamic response



