B9t BT B OR E A (A R R R D) Vol.49,No.7
2022 4714 Journal of Hunan University (Natural Sciences ) Jul.2022

XEHS :1674-2974(2022)07-0066-09 DOI:10.16339/j.cnki.hdxbzkb.2022073

FH B4 7k - Bh I M Sz f% 47 %

A 120 A L ) A 12, B LA
(1. WIRE R AR TRE2=BE W K> 4100825
2. WML A SRR E W E S I (W ), W K YD 4100825
3. ERY AN L2 SRR EPRICA MR 0 G KRS i K70 410082)

W OE.MAEITAIAYCLE ML A 530 % AR A - K A4S AR 3 9 A b
B %23 FA. A TIA T AR T F) ok 2238, % B4 O 38 g A T4k
MERF N AR BRI TR ZHER, BB EET2FTFHMBBEAR=
Yk Fha AR, RN LA FGE G S, R T P A AR a4 B LR KF B A 5 A b AR
L FINI R B F R A G =\ — A AR 69 BB AR, SF Bek— IR TS B A 69k
B X ARFRAE GG R T B A T B AR B AE 69 AR ) LR Bh A ) AT B9, A R Euler
FAEA e AR B A R N LR K- PRSI A2, R AR T A TAR S4B ke AR K
T3 7 vk o RRAT R, ELAE AR S) A TR A BAE Y W A A BB BT AR X RGEE S A Fib
Zh ) FLA BT, RE3% B AR ) M ) B BAL AR AT 3L BRI T AR SUARAT R 0 & 221

SR AU s = Yk B AR 5 KT IR B ; REAT AR

FE 235 :TU443.15 kARG : A

Analytical Solution of Horizontal Dynamic
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Abstract: As the pile foundations in slope areas near rivers are increasingly adopted, the problem of pile—soil
horizontal coupling vibration of piles in slope foundations has also received mounting attention. Based on the existing
theory of horizontal dynamic response of foundation piles in level ground, this paper proposes an analytical solution
for the horizontal vibration response of foundation piles in sloped ground considering the slope effect. Firstly, by
means of differential transformation, Helmholiz decomposition and separation of variables method, the three—

dimensional wave equation of soil is decoupled, and the continuous condition of the pile—soil boundary is introduced
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to solve the horizontal dynamic resistance of the surrounding soil of the foundation pile in the level ground. On this
basis, the horizontal dynamic resistance of the soil around the foundation pile in the sloped ground can then be de-
duced by introducing a reduction factor to consider the weakening effect of the sloped ground on the soil resistance on
the side of the free surface and ignore the horizontal dynamic resistance provided by the shallow soils within a certain
depth; in addition, governing equations for the horizontal vibration of the free section and the submerged section of
the foundation pile in the sloped ground is deduced based on Euler beam model ; the analytical solutions of the hori-
zontal vibration response of the foundation pile can then be obtained by the transfer matrix method, including the dy-
namic resistance of the foundation pile and the internal force and deformation of the pile shaft. The proposed solu-
tions are verified by comparing with those existing analytical solutions of dynamic cases in the level ground and nu-

merical simulations for static cases in the sloped ground in terms of internal force and deformation of the founda-

tion pile.

Key words: pile in sloped ground ;3D wave effect;horizontal vibration ; analytical solution
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Fig.1 Calculation model of pile in sloping ground
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