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Differential displacement control of deep foundation pits in soft clay
by use of top-down excavation method
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Abstract: Based on the project practices of Shanghai Tower, the differential settlement control of deep foundation pits using
top-down excavation method is introduced. As the data illustrate, the measures like estimating analysis, dynamic design,

information-guided excavation are of great values in the differential displacement control, consequently they help ensure the
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safety of the project.

Key words: deep foundation pit; top-down excavation method; differential displacement control

0 3| =

b T R T ) 2 R VAR AL R R, YL
TR TS DA — KA . R
Mo RS AR/ S0, M e — s —, H
AUUF A OSCRRIEER, R TH LG s
s @LARM T SR RIL TS S H s £, B f
VB IRN, T, O FIESRE g 4
T T 50N (BRAMES— 350 Pie—, WA R
LN BB 25 R R S SR T V21, i A
BRIZAE R, AT 5 AR 23 me W T
TR, S M N T 2 s,

(EL VA7 1 B Rt T 50 e KD 17
EE, N R IR A I P A
BRI, LRI B . 5 TR
R 5 3 ST RERE 22 ] L J ST R S5 4 e b 2 1]
(07 SBEDT, AR RESHI P 3 R AL, 30K
TR RS RN R B S RIS, IE H ok

ZE SR PEDUE IR KITRE K e vk T A=, A
AR INATEIL R, 5 TRMEBOTR, ik 24k
SEOTRE M TEH AL A, B M DR D ) RS IS i
P, SRR —EAT A RN 5 R R AR
ZEFEBEYT RN, PRIEIEDT TREMM 24T .

1 EEFEZEERETENEREZEST
R34 75 7%
HEAEFFHZ STAERERE LR 2 R M A 52
ST TS0, SEGUFARIENRT, LR IR
LB L PRI, GO PRI BT L A
HIXHESY, TXERE BRI, 2SR R ik
7 A ) (RS AR5

LRI RN HEFTIFEHUR T [ 4
Ko PRSI, SIS N A T

1.1

ks AER: 2012 -08 -25



B SR, S5, BCRRIRG TR 2 R BT RIS 73

RO, YURN A2 B g m X, &
P LA [ e R B el N R K, ARSI 2 A5 5T
FRURBELAAR A SR N, o] A e 9952 X, 1~2
R TP R B 22 ) DX 3 g o 3 (X 3

St XS4 ZE AR N 8 e B AN 1] A
HSHM ISR, WX RS TR ST A A
WA T — R YRS, AR DURIR] B RS e s IR
FEATFHEIRRE 2.33 A, S [RI8LK (1RVBE R FH IR FE I
0.45 fi5.

AT LA BE AR AL RS O 0 b, BE L RIVERT Dk
Fo AL, ARERE R TSR THE, Ak
XPNEAEAEA ) BRI EERE s s LAR,  SEAEAEAR XS
2 S T e o)< 2 P W YA 1 1 =g e = 1l Y 3 1
71, GG LAENE EIAMIGT A MRS HE L DL b
I35 AT NLAERE Az ) BB R R AR . WL 1.

Py
THEm Al - f
et
MN——4 ;
ML g, 1|} BEHAR !
et
et
et
A s -+ |
Wele
Wele
Wl
Wl
SRR —q,, 1|0 b
Wl
Wl
Wl
M
Qs

B SEmZHATEE
Fig. 1 Forces on pile
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Fig. 3 Birds eye view of site
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Tablel Parameters of soil strata

vy W gy DO
A fm  Nm) ke TR MUY

/(°) kPa
D2t 0.5 18.4 — — —
@k iE + 2 18.4 20 18 3.97
@R R T 47 17.7 10 225 3.84
@R 8.1 16.7 14 115 227
Gt 3.8 17.6 16 14 3.6
O iic = 3.3 18.4 15 22 529
©®¥ iE + 5 19.8 45 17 6.96
@, bk 7.2 18.7 3 325 1145
@, #riip 283 19.2 0 335  14.85
@, ¥t 17 19.1 5 32 1113
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Fig. 4 3D simulation model
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Fig. 5 Calculated values of differential uplift
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Fig. 6 Axial load of beams
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Fig. 8 Scheme of zoning excavation in foundation pit
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Fig. 9 Contour map of uplift of soldier piles
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Fig. 10 Monitoring data of differential settlement between props
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Table 2 Comparison between predicted and in-situ measured

internal forces

B F3/MPa G /KN
Bl 24511 H N N 14.3 14300
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Fig. 11 In-situ photo of top-down excavation method
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