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Abstract: Through doing one-dimensional equal amplitude circulating compression test of sand, the compression and resilience
deformations of the aquifer caused by the groundwater level rising or falling are simulated; and the effect of the circulating number
on the vertical deformation and porosity is analyzed; the reduction rate of porosity is proposed; the influence of groundwater level

rising or falling upon the groundwater reservoir storage is evaluated by the reduction rate of porosity; a conclusion is obtained that

rising or falling of groundwater level will can not affect using of groundwater reservoir.
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Fig.1 Representative circulating compression test curve
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Fig.2 Correlativity curve of porosity and circulating
period
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Table 1 Reduction rate of porosity and circulating period

B 16 1 ) FLERAEFEACE R,/ %
/ kPa n=0 n=1 n=2 n=3 n=4 n=5
100 0 0.29 0.32 0.40 0.40 0.37
200 0 0.40 0.45 0.53
300 0 0.90 1.06 1.11 1.25
400 0 0.82 1.12 1.09 1.14

#£2 FUBRERERE SIERE WIHTHE 15.4 kKN/m*)

Table 2 Reduction rate of porosity and circulating period

B 1 1 ) FLERAEFECE R,/ %
/kPa n=0 n=1 n=2 n=3 n=4 n=S5
100 0 024 026 029 031 0.29
200 0 039 044 0.54
300 0 076  0.83 0.91 0.98
400 0 074  0.99 1.04 1.07

#£ 3 FLBREREE SIERE WIHTHE 14.4 kKN/m*)

Table 3 Reduction rate of porosity and circulating period

B 1 1 ) FLERAEFEACE R,/ %
/kPa n=0 n=1 n=2 n=3 n=4
100 0 0.45 0.49 0.54 0.54
200 0 0.47 0.54 0.63
300 0 0.89 1.02 1.09 1.23
400 0 0.81 1.08 1.06 1.11

& 1~3 w50 (1) SFFARRWIG T35
ANRIHIGG B8 ) R I RKRE, AR5 1 IRIEER, LR
ISR T B KFRAE CRAEER 3~5 O 70 %~
80 %o IXULHHAIV I N KA TF B, %o i R 7K 28 7
FREACRE MK . AR 1~3 FRfH, YIKHL /KA,
THBETH N IR BEE A B KUk N A 0.9 %Zidq s
(2) XTI A K /7 100 kPa (RAREE, TE3F 4~5
R, FLBRAR BRI g S Bk 8l ] LAHELR,
XPAIAR S ) B R ARE . R ) —
FEIE, LB R B e FH, XHEH
TR IARFE, PR B INE]— e R R, FLER
KRR FIFES MR . X UL R KA [ = TF
BT Hb R 7K PR R 2 )k N AT BRI, b 7K R R %
Ao bttt T /KA s B TR TG BRI . (3) %)
TG0 K] 100 kPa (D)2, MR KA7 [ ZTF
BT bR 7K PEPEZR I N R 0.54 Y% 2idhs HR
s e, 0T AIR R R b R, H R
IR TR Clek 20 m) ) i8R 7K e e 25 () B K
BN 1.5 %lida. BT /KA S 2 TRt
NIKPEEB IR ML/ o



2148 b +

2007 4F

4

5 MRS AR s A AR SO0 0

VATRD L AR P4 M 40 22 T 104 55 LU 45 4
AR WP RS R 2 B BRSOk

FEOE o S g, RIS ET o R (] 4 AR
XRE . FEARFIATEAE IR, AR 5 5 R RURE )
BrHksl, PR BRI s H AN 5 G R
RIS, 0 AN AR T .

ARG AE T, 55 1 s i, w
LRTRLIA B, AR BRI T
A ST I PR foe K B IR, DRI AE 56 2 30 28

PEFITR, A5 R o MORL A B He A, 7 R 2Rk
AT KR FAR;  BEAE R BN, 0 HESI

RURL R D, VAT MR HTRE(R . RS
% [i) s ) RGP s 400 1 e A R B0 T BRI _E T
WRELk . WD AR AN TR R BoE T
T AUBRAR AR A, AESS 1 RO IR i T,
FLBA KRR BEC,  BES R ROt fLEER
BT, EBIFE

A7 230 A F) e KR S8 A1 58 i -1 1) 9 4
AR o DT, SR HEF R R, [
I BRI BURE R 2, P 2R SRR TR, IR K
B REE PRI 5K s B AR i, AR TY
BEEARG 1 P2 5K

6 %
LEAHTHD |- — S 8 TR R A0 LAl |-
LT 258

(1) SEmRD AR 452 T G R KPR
MINRA: BRI AL, WA T3, Wik
][5 77 CRPJZ I, AR INEATIE L (R KAz T
BEE L) FERR L (b R K Ar TR IR ED 4.

(2) AEHL FARALTH BRI R, W R AEAN
AR EIEAR TS, IR EOM N KRR AR o

(3) #b L UM OML 45 A4 0 25 8 A 282 1y
Ko YUE T VIR G AT BAT ORI 2 kAR
s BEIEOEIS, PRSI .

(4) B L FUBET A BEAR A UCA R 39 I i k)~ »
IR REE -

(5) WWELALBRR M A AT, T8kt
UK, BT IR RALTTFRIVER, AR
PR TR R, MR OK A L
FEPE AT BRI/, (AN e mih R K 2 (48 T 2h
fAE. 2t FARALTHERMVEREIAE 20 m A, XfF
PTmT S R KR, PEA IR B Ko N 1.5 % iAo

(1]

(2]

(3]

[4]

[7]

2 % 3 MR

BEIEAR, ARG, BOERE. KRS R B BHR ).
IR, 2006, 37(5): 613—618

LI Wang-lin, SHU Long-chang, YIN Zong-ze. Concept
and design theory of groundwater reservoir[J]. Journal of
Hydraulic Engineering, 2006, 37(5): 613—618.

BRI, SRz, WHEBCH, & b i R A L SR
YA B[], ZEPYLLHTST, 2003, 23(6): 585—593.
XUE Yu-qun, ZHANG Yun, YE Shu-jun, et al. Land
sub-sidence in China and its problems[J]. Quaternary
Sciences, 2003, 23(6): 585—593.

SRETAE, XI5, FEh ). Myt s sa ). -
HEHLT, 2000, (4): 1—7

ZHANG A-gen, LIU Yi, GONG Shi-lang. Overview of
in-ternational land subsidence research[J].
Geology, 2000, (4): 1—7.

Kz, BEERE, FEd. DI B SRR AR
JEAFAEAYBT[T]. K SCH S TR, 2003, (5): 6—11.
ZHANG Yun, XUE Yu-qun, LI Qing-fen. Current

Shanghai

prominent subsidence layer and its deformation properties
in Shanghai[J]. Hydrogeology and Engineering Geology,
2003, (5): 6—11.

Tt YR Al RRA UZ MR 7K R DX S P T T B
(KIHLELZ AT [0]. PRI EERF, 1998, 20(1): 8—11.
YUE Mei. Mechanism analysis of regional surface
subsidence caused by pumping and draining groundwater
in ravelly ground in Huainan[J]. Chongqing Environmental
Science, 1998, 20(1): 8—11.

Ao, BEGES. RIAUB IR, K
& G, 2001, 12(4): 74—79.

ZHU Jun-Gao, LU Xiao-Ping. Review of study on ground
subsidence[J]. Journal of Geological Hazards and
Environment Preservation, 2001, 12(4): 74—79.
Ortega-Guerrero A, Rudolph D L, Cherry J A. Analysis of
long term land subsidence near mexico city: field
investigations Water
Resources Research, 1999, 35(11): 3 327—3 341.

Thu T M, Fredlund D G . Modelling subsidence in the

and predictive modeling[J].

hanoi city area, vietnam[J]. Canadian Geotechnical
Journal, 2000, 37(3): 621 —637.

Bravo R, Rogers J R, Clevel T G . A new three
dimensional finite difference model of groundwater flow
and land subsidence in the Houston area[A]. Proceedings
of the Fourth International Symposium on Land
Subsidence[C]. USA Houston: IAHS Publ. 1991. 15—
26.



