Vol. 45 No. 3 K 3CHh B T AR M R A% F£3W
May,2018 HYDROGEOLOGY & ENGINEERING GEOLOGY 2018 4 5 A

DOI:10. 16030/j. cnki. issn. 1000-3665. 2018. 03. 02

ETF L8 E R MMM T AT R-E TR
= REHT R

F ¥ has,TEA
(1. PEFARF(RR)FBER, b X 430074;2. X R FFHFE TRFR,
LA BE 210023;3. EHRFRAXFRBFRBEREFKR, LT 100048)

WRE: AHEIIRESETHEE L ALRRNEE RN T, BESIGIER A TRETE W2 LT &, HifizE
—ERE EERENERSLIRRE, FTHRBEFABRSEENIBPARRNEERR T EME R A KY
WA , 7€ Biot B4 B A AR b, #BR T Kozeny-Carman 712 B T X BEL LB I BB RN BN S HELER ., ML
FOFRRK B SR 5K BE W AR, B EH B2 S E R EANERTHITHAEL, R RELERERY
BUHELT HKEBENEEREAT AR, G FEHIBERBA TR EERERBITLTH
MRBALEZBATEARBERABEMNER; ZREERRENISBUOEMREETRNYR/ NEATRERREN
B FRRRAHZHET IR EX—RESHABREMAX, SRESKEEFERBANBERRAMEX, B ERE
FAKEBERER M EHREEKER/ DB,

KB BEREGHFFRX ;G R BB E 4

hESHES . P642.26 X RkERIAAG: A XERS: 1000-3665(2018)03-0014-08

Three dimensional simulation of groundwater exploitation and
land subsidence based on variable permeability
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Abstract ; Porosity and permeability of soil keep on changing during the process of land subsidence. However,
these are often ignored in order to reduce the computation in the simulation, thus the simulation resulis may
deviate from the actual situation. In order to examine the influence of variable porosity and permeability on the
simulation results of subsidence, a 3D consolidation model considering the variation in permeability during
consolidation is established based on the coupling of the Biot consolidation theory and Kozeny-Carman
equation. Pumping simulations are carried out under the condition of considering and neglecting the variation
of permeability in the typical aquifer structure in the Beijing plain. It is found that the change in the layer
permeability after pumping is uneven, and the permeability is reduced near the well wall. Considering the
change in permeability, the final deformation of the surface is larger than that of ignoring the variation in

permeability. The simulation error caused by neglecting the variation in permeability is smaller and has a
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tendency to develop in the early stage of settlement, and it is larger and more stable in the middle and later

stages. This error is positively correlated with the pumping volume and is negatively correlated with the

compression modulus and permeability of confined aquifer. With the increasing thickness of the confined

aquifer, the error first increases and then decreases.
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