W WoW = R R - O | Vol.28 No. 2

2006 4 2 H Chinese Journal of Geotechnical Engineering Feb., 2006

0

T A TR S SRR A B R S S — B SR AR R

e, W %, ARE

CLOHTRE L UROEFERT, WL BOM 310027; 2. BB IO RIS W DR R, 28 dEl 232000

8 F. @ T4, . UM S IO FUBRRE I [ S5 R . S B AL, RO A ) AT 0,
BAFLBR T 55 T LB, FE T g 1T 40 A AR A e J 2 i s A8 PR T Gibson F11 Lo — 4 F 4 i A 871 12 Landgem
PR, B TR AR R RN g SN 2 fL A R A Eh A EAG . WO BT R R B A R R
I WA BB R, Wi e R, S BOREE BN, i IS (0 S A RS . R
B P A B AL B % HAIE S Bk it 57 Gg 28 v knd [y ARG ) RUUEAT T 300Kk . TR A AR AU BEIR
BES IR, BRI B IR R R R R . EHERUY, AURBEN BT, BgE, SURBEET
AR, P ENULE I PR R A N .

BEIR: [ . SORIIAERT: FRiRs B4k Bl

hESHES: X705 XEkFRIRAS: A XEHS: 1000(2006) - 02 - 0184 - 07

fEE®ENY: Mxii(1962- ), 5, TR, 282, WEES. Mg RS L A R .

One-dimensional consolidation model for landfills considering solid-liquid-gas
interaction
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Abstract: A preliminary study on the solid-liquid-gas interaction in the landfill of municipal solid waste (MSW) was carried
out by use of the numerical modeling. It was assumed that the mechanical effect of suction in the MSW could be ignored
because macro-pores were dominant in the MSW. On the basis of this assumption, a theoretical model considering
solid-liquid-gas interaction was developed to compute the compression of landfill of MSW. The model incorporated Gibson and
Lo’s biodegradation and creep model, the Landgem’s gas production equation, Darcy’s law, the ideal gas law, the dynamics of
fluids in porous media and the principle of effective stress. It was assumed that the migration of landfill gas only occurred
vertically, and hence the theoretical model could be simplified to a one-dimensional compression model. The compression
model could be used to calculate the settlement during the filling stage and the closed stage. During the filling stage, the landfill
continually received the refuse which led to the increasing of the loading pressure. During the closed stage, the loading pressure
kept constant. The excess pore pressure caused by the loading pressure was calculated by Hilf's analysis. A finite difference
solution was obtained for the solid-liquid-gas interaction problem, which was a special case of solid-liquid-gas interaction
problem. The results showed that the gas pressure increased along the depth. During the filling stage, the gas pressure increased.
During the closed stage, the gas pressure dispersed gradually. In the landfill with high permeability, the pore gas pressure
dispersed quickly. The quick decrease of the settlement rate, caused by the increasing of the gas pressure, would decrease the
capacity for the landfill.
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