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Fig. 1 A representative landfill with boundary condition
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Tab.1 Soil properties and modeling parameters
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Fig. 2 SWCC of soil A and B
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Fig. 3 Precipitation quantum of Dalian in 1976

g/(mm-d-")

3 B o B S B R 55 Dk

3.1 Bldimnbr

TERCE T B P R K iR D H P 3494, 28
5 ) g B — 7% 1 - SRR B E . FE 1976 4R 1Y
R K RNZE KA IAE T 5 4 58 rh K 43 B B i) ) A5
e 4 prs.

0.32
0.30
0.28
0.26
0.24
022

> 020
018
0.16
81421 | =65¢cm)|
0.10
0.08 : : ! ; *

-50 0 50 100 150 200 250 300 350 400

#d
W4 ETHWERFREEMNEKE

Fig.4 Moisture contents at various depths in
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evapotranspirative cover
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Fig. 5 Moisture contents profiles at various

time of evapotranspirative cover
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Fig. 6  Depth of wetting front as function

of precipitation rate
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Fig. 7 Depth of wetting front as function

of precipitation duration
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Fig. 8 Barrier soil layer thickness as function

of breakthrough event duration
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Numerical simulation of moisture balance

in evapotranspiration landfill cover

LU Hai-jun""*, LUAN Mao-tian'?, ZHANG Jin-li'”

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
2. Institute of Geotechnical Engineering, School of Civil and Hydraulic Engineering, Dalian University of Technology s
Dalian 116024, China )

Abstract: The compacted clay cover systems of landfills were studied for desiccation cracks (dry
crack or thowing crack for climate). The mechanism of a new type of evapotranspiration cover was
analyzed to promote the engineering performance. On the basis of considering precipitation and
evaporation, a one-dimensional dynamic model was developed for simulating moisture transport in
evapotranspiration landfill cover. Volumetric water content was simulated based on the data of
precipitation and evaporation of Dalian in 1976. Result of simulation is analyzed. It is apparent that
the moisture content near the surface is highly sensitive to climate loading, but the effect is
significantly attenuated and time-lagged along with increasing depth. Moisture content of barrier soil
layer is partially saturated. Evapotranspiration landfill cover (thickness:150 cm)is absolutely able to
resist strong precipitation which is the heaviest one in 48 a of Dalian. Parametric analyses are
conducted to simulate variations in precipitation rate, precipitation event duration and barrier soil layer
thickness. The experimental data are used to provide a quantitative verification of the model. The
model simulations are compared with the data, which reasonably agree with model simulation. The

simulation model provides scientific evidence for building evapotranspiration landfill cover.

Key words: evapotranspiration; landfill; cover system; moisture content



