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Analysis on Ground Settlement induced by Dewatering and Excavation in
Construction of Deep Foundation Pit of Tianjin Railway Station Terminal

WANG Yue
( Technology Center of China Railway Tunnel Group Co. , Lid. , Luoyang 471009, Henan, China)

Abstract: The influence of dewatering and excavation on the ground settlement is analyzed by means of numerical simu-
lation, with the construction of the foundation pit of No. 3 bid section of Tianjin Railway Station Terminal as an exam-
ple. It is concluded that the settlement induced by dewatering takes 90% of the total, while the adverse influence of ex-
cavation mainly takes the form of differential settlement. Therefore, the water seeping through the waterproofing curtain
should be timely sealed and enough waling should be set up during construction. Analysis is also made on the simulation
results on basis of the monitoring data and conclusion is drawn that the cut-and-cover top-down construction method is
superior in terms of settlement control. Finally, an optimized construction scheme is proposed.
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General plan of Tianjin Railway Station Terminal
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Fig. 2 Distribution of buildings
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Table 1 Physical parameters of different strata
e ) |13::74 THRE,  RBREER YEEES AR BEEf/ Wik REREY .
R T m (kg/m*) MPa MPa MPa (°) (°) (m?/Pa - 8) LB/ %
1 ZeiE + 4 1509 45 11 0.046 3.8 4 7.2x10°1 49
2 Bt 20 1597 287 240 0.024 25 2 7.2x10°1 43
3 iy 18 1703 362 303 0.025 30 3 9.0x10°1° 38
4 1 8 1764 421 362 0.007 41 3 2.9x10"? 38
5 BRE L 26 1849 610 554 0.045 32 1 7.0x10 71 40
®2 EMUANNESH i
Table 2  Physical parameters of other structures
Mk R YRR, W), BEEMA BE/ SRR/
g MPa MPa MPa  (°) (keg/m’) MPa
5 750 320 4.0 45 2400 2.0
BLip 800 370 4.0 45 2 600 2.0
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Table 3 Excavation processes
THELF THEHE/m PR/ /m

1 1 0
2 6 5
3 11 10
4 15 14
5 19 18
6 26
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Fig. 4 Cloud of pore water pressure after 28 m dewatering ( with-
out diaphragm wall)
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Fig. 5 Cloud of pore water pressure and flow vectors after 28 m

dewatering ( with diaphragm)
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Fig. 6 Average settlement obtained by numerical simulations
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Fig. 7 Differential settlement obtained by numerical simulations
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Fig. 8 Developing process of pore water pressure and flow vectors

( open excavation)
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Fig. 9 Cloud of vertical displacement and vectors after excavation
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Table 4 Results of numerical simulation based on original con-

struction scheme

THERE BIUPL BRER O HERED HEEEIOKT
m Ui/ /mm  GE/mm AR /mm 7R/ mm
1 0 0
6 -6.25 0.8
11 -8.25 1.2
15 -9 1.5
19 -10 1.7
23 -12 6.0
26 -14.8 8.2 -20.2 -24.8

MRS PR 7 TR, 5 R Bt
FEARZAL, BV EREWRIEAE, LHER)E 3 18
S BETUITIS5E R MR ALY LB L R AR
KK BB - 24. 8 mm, X H A BT HHA L
TRUTRERI R S 2= R DL BRI

ZREFBOTHEREECLAE | m, ##
BIBER AN 5 m, FHERG B ATE T 07 fE N R, 34 )2 3
TSR AN B S #4330 S AN T 5 (B 7E K B
Wik (ANFESE 5 2B THIZE] - 19 m TR ) BA SO 48 D
BRI+ 3, T LA B 32 N SE R RN, BB
B AR TE AR 22 5 TR
2.4 EREHEIARBEER

H T 2008 4F Bz 20 TRl B PR B 2K,
SR )t K B T , S P bt 7 PP i UM s 45 1A
TH(ILIE 10)

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

50 AR BT

10 ZBRIEELRER
Fig. 10 Construction process
Zeif FLAC3D 3H55, # o &5 R i 11 Mk 5
B

E12 2 Wﬁﬁl?’a‘¥$i’]mlﬁ:ﬁtt

Average settlements induced by two different construction

Fig. 12

schemes
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Fig. 11 Cloud of vertical displacement and vectors after construction
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Table 5 Results of numerical simulation based on adopted con-
struction scheme
FEWE/ @fde @HER HERERETH EHESTYN

m Jike/mm P/ mm RAMH/mn KPS/ mm
1 0 0
6 -6.25 0.8

11 -8.25 1.2

16 -8.5 1.0

21 -8.8 1.5

26 -9.5 1.8 -3.5 -5.1
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Fig. 13 Differential settlements induced by two different construc-

tion schemes
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Fig. 14 Average settlement obtained by numerical simulation vs.

that measured in site
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Differential settlement obtained by numerical simulation

vs. that measured in site
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Table 6 Comparison and contrast between different construction schemes
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Fig. 16 Cloud of final settlement of optimized construction scheme
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