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Study on numerical simulation of composite soil nailed wall

: 1 2 : 1
HU Min-yun', PENG Kong-shu”, PAN Xiao-dong
(1. Zhejiang University of Technology, Hangzhou 310014, China; 2. East China Investigation and Design Institute Under CHECC, Hangzhou 310014, China)

Abstract: Based on nonlinear finite element method, numerical analysis is carried out to study the working behavior of composite
soil-nailed wall(CSNW) in soft soil, including ground deformation and stress distribution in soil nails and leading piles. By
comparing with simple soil nailed wall’s simulation, the function of the leading piles in CSNW is analyzed. It is shown that the

leading piles in CSNW can significantly help decreasing the displacement of retained soil as well as change the distribution of soil

deformation, reducing the tensile force in soil nails, and therefore, increasing the stability of the retained soil.

Key words: composite soil-nailed wall; working behaviour; finite element method; constitutive model; leading pile

1 51 5

USRS, AR b DR T iR LA oK
LRI LA R R A TR AR T HE
P e AESE,  H RN A AT SR AR TR 4
HBEAST 53 WA, e A2 I BEFFAE L L A B )
52 TG OLEL K AR B S AR A DL AN 2
SCERARW], B A AT SRR AT R AT S
2 VEEAE WA, BT LT 2 B AT B
AT AV FHREA TR AT ST, LACSAZ A R A
FUK A T SRR R R E RS

RTEEG TATRBIIE, A7 L2225l Il 5e
W, Bl s ARG P VR RIS, R
BUBRTBEXT A5 LT R AR R e €1, W
7 08 T SN R4 1) 2R AR AT 50l ™, LUy
AT A SRR DL, EILENE MR R AE . &
A2 A RARLNE A IR TTVE M TR & L AT s kAT

Wk HI: 2006-12-25

TR, AE S AT ST R s T —
SE MBS LR, (HIFSE N 25 T AN T o

BT HEON A AT RS S5 R TAENLHIT T
AN, ASCE HRBA TR o ABAQUS X1
BT 3CH B 246 AT SC AT Bl 0 A, 03L&
FIPEI 2 00 S C AR AL A G DA TS, LU
HAE LA SRR AT S TARYERIN 2E 5, A
=R A Al () a7 = W R Gt e T

2 HELAT S BRIk

2.1 EARBE

FRA 0 -k R 53 4 T AT BRI TARHRE, 454
AT 9 AR RIS 9 =010, o B e A
KL FEEAMBGE: (1) ZEIGIELmah, [
— LRIV EARAR 4T 152 ) FnAR T LA A ],
W 52 A AT RIRE DT BRI A0 g 4 Y- T AR ) R
(2) ENE. LA hmarEst bl

i =, L, 1970 44, . @R, FEAF S IHEE T TR IR S 8 T4 . E-mail: huminyun@zjut.edu.cn



2132 vl +

b 2008 4

22 REAWER RSEBUETTE

=R AN Al Lt /G b Y P (T 76 W PV
DI-NAER R RAR %), HATIRZeME SavE, %
) S A IR . S TR R IR SRR, AR SR
Duncan-Chang 37 [F) E-B AR£EPEs A,
LN S e Wz STIUE | 25 e e o W=y i
IRBERARAL, 2 R SO AR, AR5 2 B L
i, MSERE, 25U, BASEEE 8
EE7BEib= O DB BUR 6 kiR W o VAR

T ABAQUS "k f#fit E-B %Y, £HH
1T T E-B AMBIR IR TR, DU
SEAG 43 B S A B
2.3 TATHERIUHIRI 5 R E

IKRPEHEFENERN 4T 5 Ak 2 ) i i, K H
ABAQUS HHFHHIZI R (constraints) 4, {HH
X1 (embedded region) SKALEE, KB
W, e AN DK YR 08 FEAEAT 14T /2 N X 3
(embedded region) FRAF| AR 2, TARMER
X Chost region) ; 5 —/ L4 AT by ik A X 45
(embedded region) fRAFIKIEHEFENEF 2, K
PEFEAEAE A X (host region) o KA FIEATRI &
Y B A 18 T B2 e ) P 250 D I 28 2 8 AR L I, 3K
LIRS RS DE S AT, ARSI Tk T
MR PTRRE A 2 TR T I HARH AR, AT e
SR AT UL .
2.4 FHZE R

B AT S T — MU THZ LS H)
B, WA RIEE &S R0 TS AR
JCRA K “UE” LATRIT S MR SEI. M A
SR VOE A R AR P A I E B, PRSI
RENSOEST v & QT ITHRENEE)i

3 SIS

3.1 TSR

BT S bR S TR, B TR
A 10 mo FFFZFEMR G B 1) 32 B AR
JERHS . B Ay . R R A ROLE 1.
KHEE BN S LTS S IR A LA Xy y
%, mEE NI o HEHAT, Wi 150, 4K

R1 EREIERYEHFER

Table 1 Properties of subsoils
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Fig.1 Soil nailed excavation (unit: mm)
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Fig.2 Calculation model (unit: mm)
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Table2 Duncan-Chang E-B model parameters
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Fig.3 Horizontal displacements (calculated)
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Fig.4 Soil displacements beside CSNW
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Fig.5 Comparison of horizontal displacements

4 B AT S SRR AT 3K
HIF S i

N T TS LA S e AT LLS T
VEPRR S T B AT S X, T B 48 433l
THE W ) TAERE, R B o S 5T il ) 55
A5 BLHEAT R 2B
4.1 4T T BUERE
4.1.1  HESSEOE

FERGUZR 7 m, RIS A TR R E
2, e HEAT, LATHIKF R B E MR 91 m,
TEK10m, Wiffh100, BB RSFILE 6.

200

n 30 000 1[ 49 800

TR

—L

—
=== -4T@! 000,-10000, {4
~<0-10°

10 000 ,7 000
™

A A

B 6 MEHEIATHEME CRfL: mm)
Fig.6 Calculation model for simple soil
nailed wall (unit: mm)
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Fig.7 Displacements of face board at different steps
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Fig.8 Soil displacements behind excavation face
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Fig.9 Axial force distribution of the first layer soil
nail at different steps
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Fig.10 Axial force distributions of soil nails in different
layers after excavation
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Fig.13 Soil deformations behind supporting piles
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Fig.14 Soil deformations at 1m behind excavation face
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Fig.16 Axial force distributions of soil nails in different
layers after excavation
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