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3D finite element simulation of the influence of reinforcements on load
transfer behaviors of a piled embankment
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Abstract: A 3D elastic-plastic finite element model for simulating the soil arching effect in a piled
embankment with reinforcements was developed. The load transfer mechanism of the piled embankment
with reinforcements was investigated numerically in detail by finite element method. The results show
that the embedding of reinforcements in the piled embankment enhances the ability to transfer
embankment loads to pile caps. Comparing the magnitude of transferred embankment load, much more
embankment loads are transferred to pile caps by the soil arching effect than by the membrane effect.
The installation of reinforcements has little influence on the soil arching effect. The membrane effect of
the reinforcements appears after the full mobilization of the soil arching effect. The maximum tensile
stress in the basal reinforcements occurs at the edge of the pile cap. The membrane effect increases with
increasing the reinforcement stiffness and pile spacing, but reduces with increasing the installation
height of reinforcements. For a given differential settlement between the pile cap and surrounding soil,

the total membrane effect of a piled embankment with two layers of reinforcements is greater than that
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of a basal reinforced piled embankment. The tensile stress in the first layer of reinforcements is smaller

than that in the basal reinforcement in the basal reinforced piled embankment. The higher the location

of the second layer of reinforcements, the smaller the tensile stress, and the maximum tensile stress point

will move towards to the center of the pile cap.

Keywords: piled embankment with reinforcements;

effect; finite element method

A R I A7 s B 2 A 7R I v T R ) R
FEAFRF R, BN T . Tk AR B
M TR VIR /NFER IS, 7 EWNAMS 2K &
I H

Han 255 1y RS0 % SR 5 2 B G T
A7 A AR B R AT AT () B R A 20%, 4T
Mo W o B oA AR R IR, AR On A 2
PRGNS A9 22, BENE 55 Ak - R] i far 25
it AN A2 L HERON P FZ I, 38 50 Al i B Ak
157 B VAR O . Hewlett 25 P HEAT T J0 5 Rk =X B R
YR HERON ARG, iR T RO R HDE
AFUAERL R RN TR, LR, R
X T A5 B i X % S v B IE AS RRL  4 In BE AT
TR T T R 2 e B
Chew 21 Van Eekelen 25" "5 1 25 Py 15 #0056
SN T A R AN A 9 A A% (R A
T A e 1505, A BRI 3G 98 1 B 3 £ 28 1) A

LU= =R £ 1 e w A S X L/ S B 2 o (T
TP g A R A AT T R

KBS EN = SEREALKE, BF5 T HIE-
O g L B A R ORI
S ARG, R BRI AT S 76 5K 1 A R A A AR
W, R RN B B E
R 20 9 B = AR B, W) B SE T N
A 4 S22 HO0F - B8R A S TR 45 B9 5% . Chen
asUOTPEAT T B R R R R RO G R
TN BRI S E HE BS8006 T4 ST
T, 2 BRI SR
R RO b\ [ I YA S A |V E N
SRIIT I I b - 8 0 AL K 0 45 00,
BN AT L BN e K BT e A0 b -
[ 5, AT T v X 7 A 38 1
H i, W%Tm&%%%ﬁmﬁmﬁnm

THCHE L, (E TR — b BRSO
1 00 2 F A B A o S 2, AT T 1

load transfer; soil arching effect; membrane

B gey A% 1B R A VR FIAL R, el e LA AR L
(B2 i ik = TR 2N A AT IE, ARSCRA
= AETIBYEAT IROCEE T A, BRSNS . sl M
JE L I 2 ORI AR e L B A R S Ay A ek R
RE I, ATF 50 BESR Xt T 8 7% i s o JE 28 1 AL B
SER AU SR B B HA R X

1 BRTEE

A R T AR SR A0 A R 2 7 B s v, A B
MEWEMEIE T I i, MEAR N d, BEMIREN S, AF
WK N a0 BRIREEE N H, INFHIERL R AR B N
210 ] Zhuang 25 A 1 Ak A0 7 vk
7 AR O A B B O AT ) = 4 FR TR A
FEATE 7 O A 265 B 1 v AR I D AR AT R A ] = I
TR R N b sy T (1 3 BB U5/ B N S D22 DO
P, BUOH 1/4(E) ABCD DL 3R ) 857 47 FROTHE R,
LR JEC S EFGBCD X 3k DL T A #E[H] 1, AEFG X
S LA R AR A A X SR A S A A
SR FF B R O BRI S N ST o Ok
Bl oy BOEAE h I 38 B 5 N ) F 4R 3 s /)
AR M — ] ™ A= 2 SRR DI 5 & = HERG08 A
TP o Y4 o D/ BIAEIE -+ 22 S TR 2 0%

RERUAEH] £

E1 ARTETEEE
Fig.1 Plan sketch of the FEM model



% 414

Mo W, S XA R AR ST AL B R AT — A PRITA 363

KA R 8, BRIRGIEAE RSN . H=5m,
S§=2.5m, a=1.0 m, #EHMHEE 0.001 m, FZELT
&AW 7 S, A R (4 B B 2,=0.1 m, Y
() 4 A5 B B T AT e X FR e, T B Y
KRS Z RN A5, SR 1/4 MEME X 852 3% 155
) 2B, JRC A B) A DX A% T ) o AR SR AT
R BESRTIA , 45710 H .

F K BUA FRIT 4 ABAQUS BEATHE &R N
77 8 SR A HT o Satibi R B, B A BT AR R
TR B A HE AL B AT SR 7 B R IR — PR B AR ok
DL IO ARG M I 52 4= o AR SCTORG PR B B 4R
FEIR—IFE ALY, BRI SHNER | s, = TAg
SRR gAY L NI EE R J=2 MN/m, 143
b =03, BE3E 4R 8 45 AT (C3D8) B,
JCAE 20 000 4, 455 R 22 491 4. T AE A
K 4 25 5 BT (M3D4 L4 ) . 25 R EI R HIFFL R
SR A Bt EH, & TR B R
+RA CHAST b, B2 O FdE R ST Z
I SR A PR OTAR AL I AS s B R

®1 BREIVRSH
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