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Abstract: To evaluate the effect of the cracks to methane ( CH, ) migration in compacted clay layer
(CCL) ,two-dimension diffusion model were established in the fissures of the unsaturated clay lay-
er and the soil skeleton. Semi-analytical solutions were obtained by using Laplace transform and
Stehfest numerical inversion method. And the accuracy was verified by comparing it with the re-
sults of numerical simulation. The ratios of the surface methane concentration improved by two or-
ders of magnitude when the cover surface crack width was increased from 1 mm to 10 mm. Verti-
cal diffusion of methane in the cover have little impact on the results under different cracks widths
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and different gases migration rates. The CH, concentration decreased by 100 times when the first-

order oxidation coefficient in the cover increased from 1/10 of that of the fracture to 10 times of

it. More methane was oxidized in the cover soil when the oxidation rate in the cover soil was larger

than that in cracks. Compared the opening cracks, methane oxidation in CCL had a greater influ-

ence on the concentration. The solution was relatively simple which could be used to test the nu-

merical model and can be used for the preliminary design of cover soil in the landfill.

Key words : methane oxidation ;compacted clay cover;cracks ;semi-analytical solution;two dimen-

sional diffusion

ST A 1 g S O e K SR e R
IO+ 2 WS R o i B
b2 52 SR 7 AR AR A kTS
et SRy T BH T O SR R A
J5T, 2% R 1) 1 3 R G A B A4
JEER IR G B IR WU AL R gE AUA
BRI RG L) S B TR G 5 Ao, Hrp Al
W2 EE RS KR 2, 6 THER
B2 LIRS ROk B AL g R
ANTF 45 ecm, BBERBA KT 1.0 x
107> em ™) FUBEAE O SHOHE S 1Y F2 By,
TETCHE MG o0 T AR H TP 98, 2 5 80™
A IR % RN . T3 R 4 B R A S BE
FR o 1) KA B0 J2 BB e (R Pl T 2 o
TGN JHIHER N SN 22 AN ST TTRE I
T AR 3 25 06 VE 0 55 IR I, 45 5 7 A 2L
PR MILLER C T %51 g% 7R 9 37, 7 36 2
O B I B R R A 10 mm | VR B R O
30 mmAy LR, TIRAE PR EHIBR T 808 1
BEMTHRIFRZ S, Wk T S 8 a4
A5 CZEPIEL P M 2600 9 #5713 g
52 AL, 50% 11 F Joe 23 3 3 i 2
4R . KRISTENSEN A H 25103 i B 5¢
RIS | B K R A R R A X
B A — 2 e, W] vy 7 R T
DR+ SR B B A AR R AR 20 5%
FE N CCL Hp Bk 3 A SR L R A b 1 5
. W a5 57 Sy SRS R S 3 A R 2
Eri)— 4R Iis R b TR R R
AR5 375 2R B5OR < 3 O AR

R, B A5 R SR S ) e
FESE T VU BRI U B S A N A
IR RO PR Sl i R G B
RO B 7 R e A% i 5 SR A e AR ) 2 e R
487 T A AL AL ) 7 4 v RO 3 T e
I A TR o ity T ) AR S R
A5OSR S BB T R
HK - SRS IR, (HZASARA B
BEEREMERE i 2 A7 7R SRR A 1S DL B 1z # 1L
He BT T W BETE B o2 R P AL 4 X
i BRI AL ) — 4lis B BU A B I i i
WU R B T A BRI S T iz iy
AR AT, TR AT 5T T W B A CCL 1 24
BT DAL B AR LG 5 2RBTT I R Y e
PRI F A R ES R,

1 RBREL L8 55 2 W b s AR
#l

1.1 BRIEEBMERESE AR

o 76 e S8+ 7 55 )2 T iz sl ] 43R
TEZLBR TR A CCL H s #8. fERL RN B Ak,
PRI 2 i M R SRR S B A
EANPES VA T E WY B S Ea R N A
HH T L4 S FE 7 ) B PRI LA/ 3 e il 284
REHF T E S EaRPHBERNTE. H
I, FRGE ) B8 3l R A 1« 28 B50 vh 9 % 3aE
AP 259 8, th 2Bt & LT 35 2
(4341, T e i 5 7 5 )2 ) KA 8 1
a8 DL K W e A 7 55 02 P AR Ak N AN
SR



900 WHERKESMARBFR)

o34 4

P

1a—z|ﬂ=o1 %= Tﬁ -
e

c'(®,2,8)=0 — — EEF T EER

st B

é’—ﬂ é £ . éﬁ@% ¢
0Z |0

B BB ARR RS R LR R s
st
Fig.1 Migration model of landfill gases in unsaturated
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Fig.2 Comparisons between the proposed semi-
analytical solution and the numerical
solution of methane concentration profiles

with different fracture widths
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