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Settlement of overlaying soil caused by decompression of confined water

GONG Xiao-nan, ZHANG Jie
(Key Laboratory of Soft Soilsand Geoenviromental Engineering of Ministry of Education, Zhejiang University, Hangzhou 310058, China)

Abstract: How to estimate the settlement caused by pressure-relief of confined water has been aresearch focus in the academic
and engineering fields. During the process of pumping confined water, the drop of hydraulic head leads to the decrease of uplift
force, and produces extra stress on overlaying sail, resulting in the settlement of the ground. As the permeability coefficient is
very small, the roof of the confined aquifer is supposed to be impermeable. By calculating steady flow of fully penetrated well
of confined water, the additional force acting on the overlaying soil, which is caused by pressure-relief of confined water, is
studied. Above dl, the effects of some parameters on the settlement are studied, such as the thickness, modulus of the
overlaying soil, head difference and transmissibility of the confined aguifer. Through an example, the settlement of the ground
caused by decompression of confined water is small and agrees with the actual one.

K ey words: confined water; decompression; overlaying soil; settlement; Minlin displacement solution

5 =

KIZE5E

BIF RGeS E, 5IN Mindlin A2,

B RS C A B, FEDURBGE I A R 5K R,
AR AR AT TR SN S o Oy 1 FB 7K ek 5 ke
MIDURFER . AR SRS [, AR AR s KR e
Jedtiitic B REUKIKACKRAL, A& A
R, SEMI A DR RS KR
—RBONERZ, B RUFIIEKYE, AT ATAE RN )
SERG AN R RGN e N, AR R 45 8 5
Srotke M. B ARRK R B IR S KRR
JZAE, T EA V2 AB RN 7K FEK G i
(R K S K ZUTR AR IR, A% 56 53 ST T /K I
NI o et R NG T

AT YE TREP B R BAR S, 087 T 27K
Fs JZ TG A AR ANIE KRN - B e Al A3 A e K0 148
TR TR g N s R ) A8 Rk . S E R

58T Mathematic #1757, K 1755 + )2 PR A HoK %
107 AR T BINAE F O S 80 e s, [ Bh 480 2y
W1 7 LIRS SHOT L 2D R s
1 IiES=

PO T DA B AR s 1 S BV L N 1 AL
i, TREHVCREE. BEiE TR BB, 5
BUFEA R, HJEM TAEH YU T8I+, 1M L
YEFIEYUITZ S 25~30 mo FELT R A& S 2 W BRI
WEAIE S K)ZE, KCEkbREA-3.80 m A, Kk
JZH®-1 AR Z K ©-2 5041 2R s, THAR A AR B 7K
R AR, Wil 1 .

Wi HHEA: 2009 - 08 - 24


mailto:xngong@hzcnc.com

+ TR ¥R

2011 4F

146 .
=~ M
£ <y
- @M -L IR +- iy
~al
78527 820 —————————————— 65177650
A OBy ’ 7
- Ld -1241 éf 12.40
_%zgg < i 7%% gg /Mﬂﬁ;t—— -13. 51 13 50
. @RBFR R+ “
-19.65 20.00 -19.01 =54 19.00
a5 gngy O BEEL 5 250
—25.65—451-26.00 O MEHL 2% 11 = 3610
Ea ‘¥ <0
30452413080 QMm@ 1ﬁﬁ§5i92%@ .
. @ 1wk :
B1S5 30—
i -39. 51 *—T v39.50
>3 - qo
= = v30
= @t 7
o aqv3l
;:’?f 53.11 °:0:—53 10
CI'O - _'7_': .
-55.55-25-55.90 N ¥
_sg25 15560 O ARMETLE 51017 57.00
@ AL AR 2 ¥
—64.71 “—-64.70
Bfi:m

1 EREEE
Fig. 1 Geological profile
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Fig. 2 Variation of water level in pumping tests
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Fig. 4 Additional force acting on overlaying soil
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