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Abstract: The vibration response of offshore large-diameter pipe piles subjected to harmonic horizontal dynamic loads is
studied by considering the pile-soil-seawater coupled vibration. The governing equations for the outer and inner seawater are
established, and the analytical expressions for the velocity potential of the seawater are obtained, then the expressions for the
hydrodynamic seawater pressure acting on the pile body are obtained. Considering the soil as the viscoelastic medium, the
governing equations for the outer and inner soil are established. The coupled equations are directly solved, and the expressions
for the displacement and resistance of the outer and inner soil are obtained. By using the displacement continuous condition at
pile-soil interfaces, velocity continuous condition at pile-seawater interfaces and boundary conditions of piles, the analytical
solution for the displacement of the offshore large-diameter pipe piles under horizontal dynamic loads is obtained, and the
horizontal dynamic compliance factor of pile top is defined. The solution is compared with the FEM results to verify the
correctness. The effects of hydrodynamic seawater pressure, length of pile embedded in seawater, outer and inner pile radii, pile
modulus and soil modulus on the horizontal dynamic characteristics of offshore large-diameter pipe piles are analyzed.
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n=l1

> k., sin(g,z)]+ N[k’ cosh(kz) - ZmMgmMgnH
n=1

n=1

N4[k3 Sinh(kz) - z Ks4ngr3: Sin(gnz)] ’ (77)
n=l1
;—Etl:lj ’ len = (é/WInTIWZn + é/wZnnwln)Zwln’ KwZn = (gwlnr]WZn +
ngn”w]n )ZwZn’ Kw3n (CW]nnWZH +§w2nnw]n)lw3n’ Kw4n :(CJ/WIIIT]WZII +

ngnUWln)ZwMt’ Ksln = (gslnnﬂn +gs2nnsln)xsln’ Ks2n =
(gs]r1n52r1 +CsZn’75]n>ZsZn ’ s?n (4/5171775271 4/52;17751"))(53;1 ’ Ks4n =
(gslizns2n + s2nnsln)Zs4n °©

ETFIA 46 P A
M| =0 O|w=Pe™, ()
LRGSR A
| =0 ] =0 (19)
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