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Experimental and theoretical study on the surface subsidence by dewatering
of foundation pit in phreatic aquifer

YANG Qingyuan" ?, ZHAO Boming" *
(1. Key Laboratory of Urban Underground Engineering of Ministry of Education, Beijing Jiaotong University, Beijing 100044,
China; 2. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The ground surface subsidence outside the foundation pit caused by the incomplete well dewatering in
the foundation pit under the condition that the aquifer inside and outside the foundation pit is not separated
completely is studied in the foundation pit in Shenzhen Metro hub by means of the model tests and theoretical
analysis. The effective depth due to incomplete well dewatering in the phreatic water stratum and the variation of
the soil pore water pressure outside the foundation pit are revealed. The calculation formulas for the effective
depth due to the incomplete well dewatering, the varying curve of water level outside the foundation pit and the
percolation zone partition are put forward respectively. A simplified calculation method for the surface subsidence
outside the foundation pit is proposed. The theoretically calculated trend of the surface subsidence curve is
basically consistent with the measured results. However, the theoretical results tend to be conservative.

Therefore, the simplified method is revised further by using the seepage principle of a by-pass seepage zone,
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which improves effectively the precision of theoretical calculation. Finally, the comparison between the in-situ

monitoring data and theoretical calculated results shows that the proposed method is applicable in practical

engineering.

Key words: foundation pit engineering; phreatic water; dewatering of foundation pit; model test; effective

influencing depth; precipitation curve; surface subsidence
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Table 1  Physico-mechanical parameters of the actual strata

WRE NEEEE BE Sy BERKY LB R

bR (geem ) f/(°) kPa (m+d") t E/MPa
M F L 1.95 19 24 0.1 090  8.03
TR M+ 1.76 18 27 0.5 099  8.87
ERNAERE 1.85 21 28 1.0 091 16.05
SRR E 1.88 24 26 3.0 0.80 14.77

2.2 WEMMEIT

H 52 JUATHRABLE % C = 1/50, S FEARALE % C =
1, FEIIEEABIE S Cy=1. 2T 3 FMirE,
i A% GE B4 2 Wil AT 45 21 5 AR 6 AR O AR 1
W BANRIGEE 40 H. 150 H A1 300 H A 5ERD
BT, R AN ) SR R B A5 33 A AR AL L A5 L
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Table 2 Physico-mechanical parameters of the similar strata

W N BR BERR K R4

B
A (g+em®) F/°) J1/kPa (med ') Lt E/MPa
MRt 1.93 19 0.46 0015 092 213
TR 1.78 18 0.62 0.070 098  2.16
SRAGTER S 1.83 22 056  0.150 091 2.62
MRS 1.88 25 049 0430 083 324
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Fig.1 Arrangement of the dewatering wells in the foundation pit
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Table 4 Comparison of theoretical calculation results and test
results
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0.5 —6.17 9.00 15.07
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Table 5 Theoretical calculated results of effective depth

K’%iﬂz -

F%/m 414 m HEHIANEI/m ESIAIE/m
0.1 0.220 0.260 0.291
0.2 0.322 0.380 0.426
0.3 0.434 0.512 0.574
0.4 0.544 0.642 0.719
0.5 0.652 0.769 0.862
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Table 6 Comparison of theoretical calculation results and test

results
HRPEAE EWr RS Ei AR
[ /m 55558 51BSRE 513K
B2 % R % SRR E %
0.1 12.00 13.33 16.86
0.2 8.00 5.00 533
0.3 3.56 6.91 —4.36
0.4 1.09 1.23 —2.71
0.5 6.86 3.88 —1.41
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Table 7 Fitting values of parameters of gravelly clay stratum

MK AR et 2k, i 13 fiw.

RS B /m

00 01 02 03 04 05 06 07 08 09

R /m A A, Xo p R
0.07 0.066 0.069 0.53 2.7 0.998
0.22 0.207 0.215 0.61 2.6 0.998
0.37 0.348 0.364 0.51 2.8 0.998
0.52 0.489 0.510 0.51 3.0 0.998
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Table 8 Main physical values of gravelly clay stratum
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outside the foundation pit
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considered seepage force
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