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Tab.1 Properties of the pile and soil

P A EE/N A G iR T PN S £ oy Skt
E / MPa " v/ (kN-m?) ¢/ kPa D/ (°) o/ (°)
ik 2.8x10* 0.167 23 - - -
+ 50 0.35 18 3 20 0.1
)2 50 ~ 5000 0.3 18 0.1 35 10
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B 2 A B S LR 443 B 20 FEHEAR (20 m) , AR ZE A W 0 300 2 R HOK S S, 36 AR
Pl S [R] It K P RS ] 2 5. BT RO 1 R A STAR AN 08 i 22 U A A T D0 A 7 2 1 30T s T AV B
Ak v s A4 A K] 3 A B TSSO B RO
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A 3 ik AT R — T 2 xR T JBE 8 Mo A0 R O ek e b | X AR = 53001 5 B master
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THRELI S/ =0.6 ~0.7 lLEAIE, CH[ 9] HWUERF S=tan™' (sing’xcose’/ (1 +sin’@") ) RITH B M.
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Tab.2 Axial displacements at the top of the shaft under multiaxial loads
PR [ 3758/ em

V/ kN H=0 kN H=-200 kN H=-300 kN H=-400 kN
0 0.0095 0.019 0.031 0.046
400 -0.369 —-0.360 -0.348 -0.330
800 -0.746 -0.738 -0.727 -0.713
1200 -1.122 -1.115 -1.105 -1.091
1600 —-1.499 —-1.493 -1.484 -1.471
2000 -1.874 -1.870 -1.861 -1.849
2400 -2.250 -2.247 -2.239 -2.228
2800 -2.626 -2.623 -2.616 -2.605
3200 -3.002 -3.000 -2.993 -2.983
3600 =3.377 -3.375 -3.337 -3.360

4000 -3.752 -3.750 -3.746 -3.735
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Tab.3 Lateral displacements at the top of the shaft under multiaxial loads

BETSR [0 {238/ cm

H/ kN V=0 kN V=1000 kN V=2000 kN V=3000 kN
40 0.189 0.180 0.176 0.173
80 0.388 0.361 0.352 0.345
120 0.598 0.550 0.528 0.518
160 0.816 0.748 0.708 0.691
200 1.040 0.956 0.897 0. 866
240 1.272 1.172 1.095 1.047
280 1.508 1.393 1.301 1.236
320 1.749 1.621 1.516 1.434
360 1.993 1.854 1.735 1.639
400 2.240 2.092 1.961 1.852
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Fig. 1  Distribution of pile skin friction, lateral resistance of soil and bending moments under different vertical loads

2.3 @ EAOAE 1 A R

RPN FHE OB LA+ AT e BebE 2% -
SR 2. O, SRR AN BESR 2 v
I BELJ KT 2 AT /N T IEAEBE BB 1 m fbik S 15 =0k

FNEAH AH 5 m LU EERH ) A PR ANAE s [ 2 (b) KB+ & 100f
PRI 7 Bt 7K -y 28 A 8 i 084 s B I8 5 EL IR BRI sof
1 m BB EIE M, 8 m AMJE B — N IE 40 AR 33 A5, 3 o
18 24 m AR [T —AHX/ME ;1B 2 (¢ ) 2R BT B 25 50 Bl K 7 () BT st




18

W S/

B

T

Eitd 2009 4F 6 H

Ty BB INAT B G, HISTERE B AETI 5 m AL BRI (E 30 m &b (01U T —AH X /IMH.

W /m
140 10 20 30 40 50 60 70
120 01 !
H=3000 kN
Zwoogh e V=0KN ~ -100
= 80 —— V=200 kN g H=3000 kN
E o —— V=300 kN 220008 A xS V=0 kN
& —— V=400 kN > —— V=200 kN
i: 40 & 0 —%— V=300 kN
20 = 0] —— V=400 kN
0 1 i e % e 2 1 %(
20l 102220 30 40 50 60 70 -00r
W /m 6001 -
(b)  EHKFEHH (e)  WEEAE S
B2 AR A R A B EERH ) | ARk 4T 7 KA B K S 6 A A

Fig.2 Distribution of pile skin friction, lateral resistance of soil and bending moments under different lateral loads
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Fig.3 Distribution of axial force of pile, pile skin friction, lateral resistance of soil and bending moments with various values of E,/E,
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Tab.4  Properties of the pile and soil

LR B RAr PIRPILS S JEEHE S IS AHER BT BT 50 2 O
= /m G/ MPa @/° ©/° ¢,/ kPa v/ (kN -m?)
A -36 2.475 0 10 22.5 20.0
B -48 3.35 0 0 110 20.0
Cl -52 24.0 40 0 0 22.0
C2 -70 24.0 40 12 0 22.0
1101 1.2
90 L0
E 70k 5 0.8
£ s LA 400 kN & 05 ~ ARk
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Fig.4 Comparison between the calculated Fig.5 Comparison of finite element results with
results and the measured data the measured and p-y data of comodromos
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Numerical investigation on interaction of axial and lateral
response for super-long pile

YIN Wu-xian', YAO Wen-juan', CHENG Ze-kun’
(1. Department of Civil Engineering, Shanghai University, Shanghai 200072, China; 2. CCCC Third Harbor
Consultants Co. ,Lid. , Shanghai 200032, China)

Abstract: Research on the soil-pile interaction under vertical and lateral loads is currently focused on the short or
middle-long piles in homogeneous soil ; the current practice for design of piles is to consider the vertical and lateral
loads independent of each other. The principal objective of this paper is the development and validation of a series
of models for soil-pile interaction under simultaneously applied lateral and vertical loads. The results show that the
presence of vertical loads decreases the lateral displacements and bending moments of the super-long pile; for soft
clay, the action of lateral loads increases the vertical bearing capacity of super-long pile. The Young's modulus rate
between the soil of pile bottom and surrounding area of pile is a sensitive factor for the variation of bearing capacity
of super-long pile, and as the rate increases, the vertical bearing capacity decreases significantly. Finally, two
three-dimensional models are developed and the computing results by these two models are compared with the test

curves. The calculated results agree well with the filed test data.

Key words: super-long pile; vertical loads, lateral loads; numerical model; pile-soil interaction



