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Abstract: The finite element model is established to investigate the development of deformation of enclosure wall during
dewatering in a leaky aquifer by using ABAQUS on the basis of a practical pre-excavation dewatering test. The results show
that when there is hydraulic connection between the inside and outside of a foundation pit, under the influences of an aquitard,
the difference of pore pressure at both sides of enclosure wall (AP) increases first, then decreases, and finally tends to be stable
during the pumping. As a result, the deformation of enclosure wall first increases, then decreases and finally becomes stable.
However, when there is no hydraulic connection between the inside and outside of the foundation pit, AP increases

monotonously and tends to be stable soon. The deformation of enclosure wall no longer first increases and then decreases, but

Development of deformation of enclosure wall during dewatering in a leaky aquifer

increases monotonously.
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Fig. 1 Plan view of excavation and layout of instrumentation
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Fig. 2 Finite element mesh of model
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Table 1 Soil distribution and its physical and mechanical parameters

) H/ Y w Es ¢’ ’ K Ky E Vs
L= Atk m  /(kN-m?) Ko 1% € /MPa /kPa /((f) /m-dY) /(m-d') /MPa /(ms))
Aq0 WaE 10 19.1 0.58 304 085 74 17 25 0.03 0.003 435 152
AdI WM 15 19.3 0.61 287 081 6.8 18 23 0.025 0.001  56.3 172
Aql wmt 19 20.2 0.44 217 062 174 10 34 0.2 0.1 137.6 266
AdII WE 22 19.9 0.56 25.1  0.71 8 19 26 0.006 0.001 118.6 246

WMt 245 20.4 0.44 223 055 146 8 34 2.5 0.5 151.8 278
AqII ¥t 295 20.6 0.41 209 058 159 8 36 1 0.2 1533 278

ME 325 20.3 0.56 236 0.66 8.6 17 26 1 0.16 128 253

Wb 355 20.6 0.40 163 052 189 7 37 3 0.6 1785 300
AdIII mE 37 20.5 0.56 207 0.6 9.5 19 26 0.02 0.004 152.1 2745
AglII Wt 41 20.7 0.44 182 054 199 10 34 3 0.9 2145 328
AdIV ME 47 20.3 0.55 221 064 103 18 27 0.0005 0.0001 1984 315
AgIV Bk 50 20.6 0.38 175 053 253 7 38 3.5 1.5 257 360
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Fig. 3 Comparison between computed and measured water level

drawdowns
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Fig. 4 Comparison between computed and measured wall

deformations at north side of foundation pit after pumping
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Fig. 5 Layout of monitoring points for pore water pressure during

numerical simulation

K It Ah 5 bt N AL R AE s A B R L AR A R AH
I, R EEPIISLE ZEAP), B 6 NELTASE
IKABRARTEOLT (RRSHIER 1) FEGUHZHhK
AT AP Ak, FTUIEH, #LZE AP BB
R, JRIBERN, BRIGREANE, AP B
FEWELE .

200
180+ —n— A-A v D-D'5
s I o B-B' e E-E'%
& 1605 4 a0 ; ;
£ op SLAR A coon < F-PR
+fe B’ A
g 120t CREBE™ AT
L Dele D'20.5 L vYv
i 100 E ‘E'zzm“‘."}‘n,;w
Hj 60-F..F'32.sgf A7 e
= 4o S )] r—
g 20r ¢ T
i 0..._.%_‘#!!_1_1%
B 20t v %L
_a0l v\vv,v
—60 1 1 1 1 1 1 1 ]
109 10! 102 10° 10* 10° 10° 107 108
itfEl /s

6 HIASMKDEE T EHEAMNITLE ZEREm KA E L
Fig. 6 Time-history curves of AP of foundation pit hydraulically
connected with outside
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Fig. 7 Time-history curves of wall deformations at different depths

of foundation pit hydraulically connected with outside
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Fig. 8 Time-history curves of AP without hydraulic connection
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Fig. 9 Time-history curves of wall deformations at different depths
without hydraulic connection between inside and outside of

foundation pit
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