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p —y curves of laterally loaded piles in clay based on strain path approach

1,2 1,2 1,2
HUANG Mao-song ™, YU Jian"“, ZHANG Chen-rong"
(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of Geotechnical and

Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract: p - y curves of lateral reaction of piles can be found in the literatures, most of which are based on experimental data
(such as APL hyperbolic curve) and few on analytical solutions. A load transfer function derived from the theoretical analysis is
presented. First, a subsection elastic loading theory equivalent to the upper bound analysis is derived. Based on this method, a
plane-strain solution for a circular section pile in a ringed circular elastic medium is given to study the relation between
horizontal displacements and an average plastic strain of the soils around a pile in undrained behavior. This average strain will
employ the stress-strain behavior of the soils as established from the triaxial tests so that a new two-dimensional p -y curve is
developed. Then, the initial soil-pile interaction stiffness and the ultimate unit resistance are presented considering the
three-dimensional effect, and it can be extended to analyze the three-dimensional lateral reaction of piles. The advantage of the
p —y curve is that it is capable of taking into account the effect of change in soils and pile properties on the resulting p -y
curves. Finally, a specific numerical application of the results is made, and the solutions from this p -y curve and other
conventional methods are verified by comparing with the data from field tests and finite element methods, clearly stating the
deficiency and the corresponding ranges of application.
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Fig. 1 Schematic representation of problem

1 SWAEE

BPE b PR B A AR B AR A S LA &7 A
WP AR S BRI T A 0 =0, T SRR R AR PR A
BT 58 /N T8 45T A B FE0 Th 2 P o 1R A
W AATTLERRA

[Trards + [ Frip'dv < [oper dv =
[1urds + [Frardy (4)

b, v AR s AR, S oA SRR R ) A
B of AMERLERATE N 1N SR .

Shield Z5PRiE W] Tresca v N £E it IR If0_F 1) 5
AR KR

P .p* _ . . . _
0,€; =0,& 10,8, +0:8,=2¢

;)
A, e R ARORAE . X T ARG IR A ERROT I,
WA (5 A @) 755
[oraray =[ 2c|é,,|dV =10 ds + [Frif'dv . (6)
FERIIEAN A N Ay 0 RS i, LA 2R B
# 17" . Randolph %5, Martin 2535 DL S ok
BRI R AR o

o T B B ] R HE A I FE . Osman 251
I GIANBOE Su ocu 32 T MSD %, #3K (6)
H

8m ax

8max

OF = Icr,fd?,jdV = IVZCm (&,)0¢,,,dV =
[176uds + [ Frouiar (7)

A cen(e) 25 e N A JEIRIBEL, e 721N AR
INHL |&, — &3] O, = max(|0e,|,|0,|.|06;)) » TETARAL




402 a5 oE L OB ¥

2015 4F

FRISP A 5O, R S|« 0T 0L e 7 g - s
S F AT LA

G
clT] (SS ) = Sgs

Ge, /s, +1
IR K3 N AR 3 Sy BN Su, 5 AFBIANNT SR YR
B, Ce MG Su; , THEHNI e, IF R Inis
2D, I LSO A 10 AN 747K (0 T 5 T 5 2 A B
AR T o G oA LR Y] kR
Osman %L 01 MSD VA 7E FL A4 F IR 38 35
FEREA AR Y W ia FIARTF (- BB AR &«
“s, —s3|dV
savg J‘dV

FHLALEAG 2 ¢, » [RINA D BT A AR 38 A2 e A
Fo B, XRELR A LRSS - A
WRARME, DUOAARIE Y IR MR R &, #8
. (tn: 75 Sloan! A BN T BT ALAE
BARI I Gk B i IR IF I B, T HAR A AN AEAE
REo ) I HAZITVEM T X A AL o 10 FIf AN
A, AT s, 850 8) ARG (7D, JFHZLL
PERESS

G
5E=jzs—gsas av =
v Ge s, 410

(8)

: 9)

jyzmk;‘&f +&,08|dV , (10)

FACEIEE AR, W =os, HHIEEI
FAMIINS, HIR (&) ks, A1

SE = jyzL(as? +8e2)dV

Ge, /s, +1
= [,26] &,(0¢,) |02, 0,4V = [T, 5u;dS + [ Froudv .
(11)

¥ Gle,(0e))] =G, (G,&, /s, +1) A TEEBT P i,
IR bG5S H RE D T R . 2 ARIX
e LA, R SRARBRBR 73 At b BRAR A5 80CA KAk LA
G(&,) NP PR Hy = 0.5 B #PE R 8, I
HAT D I Su; R, W FRPE ) 351 d5 2%
B2 Dt ) R — A LR A

YR EIR B BT, AT EAR F 5 Dt i) A i
{3 A AR AR A B 25 M3 AR e, R TR
B3 BT AP AL SR R IO (E R S B AL )
B INBDHAFAL BRI BT I R G(e,) » XAEAMH
AT LLE I e 2SRAEAINBOE R T, AT LA &
PEAKE FH P R SR AR T, DAME TR A4S Bl F
Pk, Joms it .
1.1 W& N TR AR

TR R HE T e, FF AN n] E  6)

PR B . AR SCANHTSCTIR, AL4EH) MSD VA2 X
AR Y WIEIEBY N AR AT 18, o T ik
TAZAE, T EE AR o X R AR I B AR, DA
B0 AN [) DR 3R AN [ PR BY AR

%%, KN Baguelin 25 ZERT ST bE + 3l Wi 3
BT ZYEBER RSN ) P AE R R [ 3 A s A4
TEF I R ARDIRES N N SRR R, 8T
BEE BV SR SO0, BEIEAE Ry, F DA
AR BNE R A2 R o ASCHE Baguelin 251
FERE b, S CanlEl 2 fras) 2RI SAVERR, JF
[ I 2% LEAE 5 AR 5842 IRl (full bonding) I
il (smooth) PR A AR By 175 440, o

2 IR RAREY

Fig. 2 Ringed circular elastic medium
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