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Optimization design of partition wall in deep excavations
based on 3-D numerical simulation

YING Hong-wei"?, LITao"?, WANG Wen-fang'"*

(1. Department of Civil Engineering, Zhejiang University, Hangzhou 310058, China;
2. MOE Key Laboratory of Soft Soil and Environmental Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: As a technique for protecting adjacent buildings, partition wall has got an application to deep pit engineering. However the
design of its parameters still lacks theoretical guidance. Based on a large-scale deep pit case, a 3-D finite element model is presented
using the software ABAQUS. The behavior of soil is assumed to conform to modified Cam-clay model; and the actual construction
sequence is simulated. Parameters relevant to the partition wall are analyzed in detail. The calculated and measured settlements of the
adjacent building demonstrate the rationality of the optimization analysis of these parameters. It is shown that the ground surface
displacements, the transverse angular distortions of the building and the maximum horizontal displacements of the retaining wall
decrease with the increase of the partition wall depth. Nevertheless, the rate of the decrease of transverse angular distortions tends to
be small if the partition wall depth is greater than a certain value. Thus there exists a reasonable depth for the partition wall. As the
partition wall moves toward the adjacent building, the transverse and lengthways ground settlements, the differential settlements as
well as the transverse angular distortions of the building decrease. Theoretically, the closer the partition wall is to the adjacent
building, the better its effects are. The installation plane range of the partition wall also has significant influence on the adjacent
buildings. Usually the range of the protected building can be the appropriate range of the partition wall. It is also shown that the
stiffness of the partition wall does not affect the surface settlements and the angular distortions of adjacent building significantly, a
medium-stiffness partition wall is sufficient to meet the engineering demands.
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and adjacent building

3 ARG PR A

DALY USE N 15 5%, KA ABAQUS #ff
AN S YEE BR IO TS, R FR PR 1/4 ST
Ko JEVFE L ARAE R A BTt 5, RS20 Rk LI 3

(120, 180, 0)

B3 =FFRTMKE A m)

Fig.3 3D finite element mesh (unit: m)

3.1 EXfEeE

(D e FHAZ SR IR, Hb ks 1+ A% K
PR ZEIRAG L, WeR BN I)E T, A8 T
(1) 1] &5 FIYB UL IR RE M 5

(2) AN RE 1 15 5t 7 1 it 156 b LA 4
WaEZlib A TP

(3) Z& By 2800 M LTI 4R 8 g R BEAd 1
FEE R FF42 5 | 1S (R S SR e e 1) 53

(4) AT, A PR T AR 5L Fre it
TREFEA O TFZ LU0, AR TSI T 5E 2 e
(RIS IR SCHESR R4 55 T 00
3.2 BB EHESH

T AARKH C3D8R FIG (—“4ESEik 8 1 i



222 b +

7 % 2012 F

BUF IO . HEFERERI1E R 0.80 m JEHbESRE, KA
C3DS8I #.70 (NI 8 17 s SRR 5. 78), mILA
B SRR PR (10725 AR T o A5 R i Hh T 3%
4, KA Shell oG, [R5 A0 1Az (0] e sl
I, bR A Ak, AVEAH EASSD, ARV
TR TR 252 (AT AE BN, B i W mT UL
IS, ARBEALER . FRWTREAN AA 2 M) AR 4K
B, AAEEAEIE ).

S AR R i T2, SRAVE RSNy
B, [ RS, SR BRSO Gk ik .
s B BRSSP RESENE 1. 2.

R1 HEFERTTHESH

Table 1 Soil parameters for FEM
y c ) E
M K ¢
/(kN/m®) " b 9 wpa /() /MPa

19 0.42 0.022 052 085 09 03512 10 10 3.0

R2 X BVSREAEESTTESH
Table 2 Parameters for props, retaining wall
and partition wall

Sy RN 7 /(KN/m®) u E/GPa
S 24 0.17 30
[l 4 24 0.17 28
i W7 1t 24 0.17 28

4 TEERS

R WTRS (1 =BT S5 . WA b BE
Wikt 5 FE B (AT R sy B TR 17 i 3
Hl L. BRWIRSRIE B #2300 SO 1. 2. 78
FEABHIHE h=255m, s=8 m, L=60m, 1%FH
0.74 mo LA FHT, THE TOUTR T2 R i 45t
JE T Tt
4.1 [RWHESEE R0

AN BRI R R B S DL, TF5 2 e SRR 5
ok (v =0) MYUAME MR A WK 4. ATLUR
HH 5 5 bR AN B 5 T 89 3 FEE 1) 184 1T B 0 /)
B B ISTRE IR, Hh RS 2 (1) Sk k]
5o MR DU R A IR A7 5 I et T B35 1 Ty 4k
B ladh, (Hi KU ER N . MZE & H,
I T 13 T 0o b 3 LB (1 52 ) LU X Hb 2R 7K P R 1
SN EE

AN ) Hb 2% 30 R Bl B T B VA 1 AR 4k DL
B 5. mEmAn, B BERRE RS g, )
1) 51 T M R T B AE R /N, iy HLIE ST R
DUBE 8/ NI B ZE LA . IXR I, PR bk
W DU R DR 5]

0.06
0.04 | ."L=aa;»'“ -

002 F

WAL/ m

0.00

-0.02 NoA%

-0.04 | &

LT /m

-0.06 -

Bl 4 [RETERRBEN YU ME i R AL B M
Fig.4 Effect of depths of partition wall on transverse
surface displacements behind retaining wall

LRGN /m
0 20 40 60
0.00 . . .

-0.01 f
-0.02

-0.03 F

Hi YT/ m

-0.04

-0.05 -

B 5 FRETHRR BN SN R TTE (=16 m)HI 0T
Fig.5 Effect of depths of partition wall on lengthways
surface settlements behind retaining wall

SEGUTZ a3 A A e Rt sl 6 P
N> WIS AT EREAAIBERT 4 A RUTTHERL A A B
C. D, 2 BOEMR AU 5 i R EAH N AR
E. F. G- H, ida. B y- 6%l 4EF. GH.
HE. FG 57K, X8 e SCh A IRY)
(R Ff AR 5, 1T A AR B R R/ IN AR Ry i ) Al
KA G e A g,

e MEBFYARETEH
Fig.6 Sketch of angular distortions of adjacent building

JTH2 58 R &8I S SR (1 411 72 e o o T 8
JE b ARG P 7 FroRe AR, IR A AR R



51 3] PEARSE: JE T U IR TR S A BT 223

b BRI ET N,  FeA A Gy x Bl D
F AR R /INFR P T R s, K 3 B R DRI % (1) 18 T LA
B S N RS R, IRIN AT DUR I, S
9780 et B o W B R TS o TR o v S (P T 5 AN
—HAAN, AER>255m LUa, /Mg S i
gz, KL, AWEIRYMARE N MEEEIE, nTLOA
M FBIF b= 25.5 m A& R WSS A FRE .

YA L/ rad

15 18 21 24 27 30 33 36
Bra BT S8 152 /m
&7 ABERHY)A R ERERRETER R 2
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