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Nonlinear analysis of rigid pile in slope under lateral load

Chen Zhao' ., Chen Huawei' ., Jiang Chong*. Liu Lin*, Sha Ce*.Qu Xuegian*
(1. Huan provincial communications planning survey &. design institute, Changsha 410008, P. R. China;

2. School of Resources and Safety Engineering , Central South University, Changsha 410083 , P. R. China)

Abstract;: The current analysis method of pile foundation under horizontal load are analyzed
comprehensively. First, mechanics model of rigid pile in slope considering pile lateral stress is established.
Second, according to the principle of limit equilibrium, the bending moment and stress equilibrium equation
of rigid pile in slope under lateral load are proposed. Then the pile lateral ultimate bearing capacity and
horizontal resistance coefficient along the depth increasing linear are developed using p —y curve method.
The proposed method is applied in the case study, and the results verified the rationality and feasibility of
this method by comparative analysis with the existing finite element calculation methods. Finally, the
method is used to perform a series of parametric analyses, such as angle of slope, pile soil contact surface

coefficient and horizontal resistance coefficient, and some significant conclusions are drawn. The slope
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Angle, contact surface coefficient of pile and soil has significant impact on the load displacement curve of

rigid pile, and the resistance coefficient of pile side soil impact load displacement curve of is not obvious

under the action of the lateral load.

Keywords: sloping ground; pile; lateral load; clay

IK V52 AT BE T2 T 2R B B i R
i3k CHEVE SR & DL R 37 85 45 R A R
PR, 2 T e R AT T R E RS . SCHRL1-3 ]
MBS B EAT T R PR ] 7 SRR p -y HT )
A 2 TR S5 S D A v 2 KT A2 e WA X
GERLIET APLEY p—y BERL, X RD A o WP AR
W p—y SRV GIHEAT T 05T, X204 5 %t i A
Foy b M B R R AT T BB K P g A0 BRI 2 A
BRG] ™R A5 TR T O I R AR R Sk
TEACY- 1 AR T B9 =45 A BROTEE i s K =
SELUTFE R T K T R i g 20 B R A AT ROt
SEU R R RS HEAT 1K B2 A B Y B0 A R IR
BAEE o [ AR K- RO T SR W AT 1O
MIWFE 4t 1 AR 2 22 56 FECE 43 Hr J5 25+ Brinch-
Hansen™™ 1 Broms'" [#) £ & J5 3%, Matlock"*! FI
Reese "™ 1y fif 4% 7 #% il £k ¥ M Brown £
Jeremic £ Georgiadis 55" (14 5 1 A7 R 0T i
Zhang &R SE T NI BEAE B A b AR EORE P L AR
A5 Sy B M b R A A A A T AR R R B ik S Y
FLOWIrEM I EE R EN LR RIEL
. A LR KRB A ik B R
89 7K ¥ 32 Ay B ) 230 A S AR A A 25 IR RN B K P
a7 BME 0 43 B SR TR S BR K P a7 28 B A R
HOOEATE R I b R R b KCE o
3 AT 07 125 0T 2% S e AR 3B ) R W 3 S AN SO Y
) H

NI ELE G 3 BT REBONE ik 7K V- 32 i 4 A
fift b B AR H B A p—y MRG0 %
JEAE O A AR BR AR 2 ) 5 K F- B R B TR R
PE B IRR 1  E ST 2 BRI Wl Y 2R b I A K
V-2 A AR 2P B 0 M 7 1255 DA A AR B K - i 3
PEAR LML T i G 3L

1 REEST

1.1 EAREE

W1 s A 58 438 AC7E 2 4 b B 58 A
BEH RHETOK A48, L i . D bR, BT
T AR SO I R ST, BRUAE U R AR (B 15

&~
N S 'L'-: \QP
~

B E@EE X
Fig. 1 The problem definition
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Fig.2 Pile lateral soil stress model
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Fig.3 Load displacement curve of pile-soil
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Fig. 4 Relationship of k, with the change of depth
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Fig.5 Relationship of level load H with pile top displacement y,
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horizontal loading H and displacement y,
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