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MONITORING AND ANALYSIS OF LATERAL DEFORMATION OF
RETAINING WALL DURING BOTTOM EXCAVATION IN DEEP PIT
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Abstract: Controlling the lateral deformation of retaining wall is one of the hot issues in deep excavation, and the
lateral deformation during bottom excavation occupies considerable proportion of that in the whole excavation
works. Based on measured data and practical work of a metro station construction in Shanghai City, lateral
displacement with different soil exposure times during excavation is analyzed. As a result, the exposure time of
bottom soil has notable influence on the retaining wall’s lateral deformation during the periods of both soil
exposure and bottom excavation. As the increasing of soil exposure time, incremental lateral deformation of
retaining wall on the stage of bottom excavation construction can reach 30 percent of the total displacement.
Shortening soil exposure time is the key point of controlling lateral displacement on the stage of bottom excavation.
In addition, concrete cushion plays critical bracing function on controlling lateral deformation of the retaining
wall, which is similar to the reinforcement concrete bottom plate. Accelerating the construction of concrete
cushion as soon as possible can make full use of bracing effect on controlling the lateral deformation of retaining
wall. Bracing effect of concrete cushion depends on several factors, such as concrete cushion’s strength, stiff and
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flatness. The effect can be weakened with debasement of concrete cushion’s entirety. Some proposals for lateral
deformation controlling during bottom excavation of deep pit are offered. Shortening bottom excavation soil
exposure time and bottom construction time are favorable of lateral deformation controlling. Increasing concrete
cushion’s entirety and promoting construction progress of the reinforcement concrete bottom plate can reduce
retaining wall’s lateral deformation on the excavation stage. The results can provide references to other similar

deep excavation engineering.
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][l

1 35l

H AU i Bk ek, RGP B ) SR
) B3 S L g BRAIE I P BRI 2 4 R Bk 45
IEWAEH], A2 AT EER A T BRIt T
ORI A M BRI TRE (A% i . 1T
FEIFFZM BL SRS R, RGP
e oAb, AETURME TR BLGEYUIHZ BIHTUR bR
i~ AR R L RIS ), TR LR
AN AR SR AR TR B A5 R T, DR AT
G 1) 32 B B i s, R B B2
PSRRI S, TGO AR N ) 7K SO
By, AR L ARAERG S N A 28 D AR I vy T
RIEWTBL. LI L mss, AR, X
B B B ARAERS ARG O T 2T,
BEAZ T BOR FE LA A% 1 1R T R0 B

KT LG TFAEI BUE T (KW 08k 1 e,
EAEGEIIARIEMr, AEAESE LG UT 2 B RS
I AR e, TR AN E % 4 R AR i
Fro R THURIE TR BB S A 1) AR S AT X
B HANKRIEGT TR SR B, X — Bk
BB A SO R R A T, e
oL NI T B 2 f5 LTI 2 A8 AT . Z8 2 7 )
WIFSE T YU DX i AR R S BT 4D
Aif Je i BN JLSR BE PRSI, IF 0T T HUR AR g R
AN FE AR ZER B B AR 22 2 B . 7 AL
WG & T RS, BRI b RSl BAMT TR
Sy B SR E Ay A A & VA 7 T
e VIR B2 AR LR TR AT T AR AR MR,
X JER AR 577 0 L YT K LA B FLIEE M R A A2
WEAT T 20 A B0 T A ) S 5 W A2 IR
FYUFHZ M T (A A, RSO Z 28t
TRIEI, Sy Sk Ol 1m) B2 B Ak FE R R AR e 3R ¢
BB 5 S S R e KA AZ B 1) 50%,  BRIIEAL AR BT
g IR TR, B 28 ) RS AR

KLU TRERAN SOA R B SR T B

LA B, et TR TREM A R
BB BRI A2 2 05 T N RS i 45 2R,
GURE AR B F IR Ta] L 302 28 R I m) K 52 3 (0t T3
gy B [ 5 8 R 1L A5 il 5 B AR S
BRI ARG . R & RSB A
b (R S N Es 3T TR T B FR 9 B A2
R, DAOEEAR TR DA 25

2 TIEXBISH

2.1 IFEHR

M UE A ST i A o R Y2 sk
By, FRGMAMIRGT: 297.4 mx21.2 m(Kox 5E),
i G5 10 me I Sk FEESUFZ IR A 29.2 m, i
29.4 m, KXHJE 1.2 m. {8 51.0 m [{HL R &g 1E
SR AR EBCEIUIT ISR N 27.9 m, G5
18.8 m. KHJE 1.2 m. K 48.0 m M NIELNAEN
I3 2hib . WY SEYURIE I s 9 I8, 1, 3,
5, 73E NIRRT, B2, 4, 6, 8, 9IEN
$#609 mm FEPFEPFNE L4 FEGREGCN |
9, 1T RO ) B KA AR A 0.14%H(H 42
BUTAZIRE) o

EA LR A KR 2 SRR 1 TR .
TR FE AN T O-1 2 FREBU T IELLRE RS B
RrFOu b oigE L2, sk T AL T @, =
22 BEiPETRENER

TR YUY 4 AN B T T, BAdb
F A R RN R), AT TAS 5 S S IR (1) AR
B gAY B X B M LR T, 4
HrHURE LI B BT AR A O o % X BE AR A}FL
A EWE 1R

HRAE 253y = R G5 ) Rt S 52 ) TR 2L, AEBUR
WE THIE B TR, DR g A
B IS B R R AT AR A AR A A
1.0m A4, FG5h 1.2m, BRI E WK 1
BTN B 2 TR iz X AR E BT BE VT BT



* 4388 - Hh TR AR 2007 4F
P AW A Rk AL R
RL LRSS E SR W\ AR L%
Table 1 Soil layer distribution and physico-mechanical parameters 4.660m ~600-700 S
P ————- f-— - —— - 1] =
R0 HAE| |2
S A W IR e - ! =
: EN24 JJEIm AT kS | <
Gt I(N=m™)  c/kPa  @l(°) R LT I Y e — |
@ B 1.90 s my | | AR =
e ' 9001 000 | — )
@ it 150 18.4 23 170 O At — |3
N 660516 4 — |
® e U TR 3.50 175 13 19.5 R T L ’T‘ g
@, ST 10.00 16.7 14 120 900<1 100 F———- — +'c_ — 1 | 4
- LR LD [E< 3K g
@, Wk 2.50 184 2 305 1000900 /__x__?’_"’ﬂ‘{ omel| BEE
©i. B 710 18016 195 mfh stk | ABRELY # it 7
®s-1 Ly T R 8.50 18.0 16 215 9001 200 — — i —— 711 |2
JIIE =t
®s-2 L g 14.60 182 16 240 S :| ______ — 5
- 26609 5=16 _'_‘_'_‘?|E ‘‘‘‘‘ RREE
@ Wk + 1.40 19.0 4 30.0 T, B — e = | o3
@, e 4.00 19.2 2 310 $609 5=16 i H».‘} RuE| | S
%%ﬁi%ﬁl
j =
#1000%: |7 il
LRI N
K1 3t B X RARMRIL A B TR AE |
Fig.1 Arrangement of inclination and excavation measurement |
points and upper-lower beams in section B of deep pit 1—1 18800 ‘ l_l -
1 200 ! 1200
| —60.00 m

JEGTH 2006 4F 8 J] 21 HIGIFARIFZ5S 1 1E N
Wil S NS 2 2207, 210 H 28 H5EM
AT TR T, I R i B A N B
MY TP, SRR B WRR, P TS
Jiik, BEIZREYE, HUE I IR AN s, b
FEYURRF IR 1], R [ BRI A 4 AR S VR ANE
FIA, 22 W& T RIS ATHS o0 P AETha iR 1
G UL o
2.3 GURRhE TR BRI S 4T

XTI it T B 7 i A R AR F AR D BEA T
BB, SR 3 A 3,

(1) SEAAARTE 5 (R Y

HHAEOUR, FEGUAS AR o I 2 ) 2%
N, FEGT A AR A A ] 32 2GR RS T EAR
VP S RN o VErp AR X I AL B AR T
5 B 2 b (R R0 A1 99 110 P 25 5 R B K L AE) PR
T BBV RAF RS B IA T I F AT W 2 0 K
RT3 I3 /NG (R PRAZ DA PRI 225 28Nl 153 g
A 23 7 ) 22 T 2 T DR AT 2 T 25 L ) A o

K2 FRIEBCETTRIT BT (4. mm)
Fig.2 Design section of normal excavation of deep pit(unit: mm)

*2 AL NI DA
Table 2 Statistics of lateral deformation of retaining wall for
various cases mm

T X5 X6 X7 X271 X28  X29 X32 X33

1 —-06 —05 —07 —05 —01 —037 —0.78 —0.88
2 —-09 —10 —32 —26 —09 —120 —0.80 —1.30
3 —64 —72 —67 —68 —73 —730 —4.00 —6.50
4 —8.0 —126 —10.6 —123 —125 —862 —6.90 —13.10

5 —140 —141 —142 —159 —152 —12.70 —8.10 —15.90
6 —18.1 —153 —229 —182 —21.2 —16.60 —11.80 —20.00
7 —214 —222 —237 —17.9 —215 —23.80 —20.00 —23.00
8 —254 —242 —314 —252 —254 —26.70 —24.70 —31.20
9 —325 —30.7 —36.9 —32.5 —28.8 —35.70 —27.30 —34.00

10 —38.8 —32.9 —36.6 —37.1 —32.8 —38.40 —28.80 —37.10
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wall and soil exposure time
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Fig.6 Wall deformation percentage with soil exposure time
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