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Calculation of leachate drainage volume of landfills based on seepage-compression

coupling action

1,2 . 1,2 . 1.2 . 1.2
KE Han"“, CHEN Xiao-zhe”°, CHEN Yun-min"“, LAN Ji-wu"
(1. MOE Key Laboratory of Soft Soils and Geoenvironmental Engineering, Zhejiang University, Hangzhou 310058, China; 2. Institute of

Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China)
Abstract: At present the hydrological analysis method or empirical formula is usually used in leachate drainage volume
analysis. The leachate drainage volume is underestimated since the leachate generation induced by the compression of MSW is
not taken into account in these methods. Also, the leachate generation after field sealing cannot be obtained or it may be
underestimated. By means of FEM, the compression of MSW and the seepage of leachate in landfill are simulated, and a
numerical analysis method is proposed to calculate the leachate drainage volume for each filling stage with time. The variation
of saturated hydraulic conductivity of MSW with compression is taken into consideration in the analysis procedure. The
influences of the initial moisture content, compressibility and precipitation on the leachate drainage volume are studied and
verified by use of the field measured data. The results show that the initial moisture content of waste, compressibility and
precipitation are the main factors to determine the leachate drainage volume. The leachate drainage volume of MSW whose
initial compression index is 1.31 is increased by 26.0% than that of MSW whose compression index is 0 in the landfill period.
The leachate generation is smaller and has an easy curve when the zoning landfilling is taken.

Key words: landfill; leachate drainage volume; compressibility; initial moisture content of waste; multi-layered landfill

BB H B KIS Y, FRB TR R N AR 7Y
E@%ML%o%wm%ﬁﬁﬁﬁﬁ%%@ﬁﬁFE
AT TS, S5 R W] HELP A58 ] DUR I 1 ASAD K

jillf3

El
iR 2 SR RS b e g T v,

— I TS EEKAE R BT AR BB A AL, K
R I ER S S VP 90 0 N PR S R 1 195
BUSBUP RS b o, BRI, 2 i HE
(L VAIOE TP 7S Vick e LY I

[ SN 20 i 3 HE e i T2 ULS. EPA
(¥) HELP AP, e AR RO 87 /K st P4 T T4 1
—ANIRSCHER AT, KBRS W IR 73 BN

W )LD BB ER0 =, ERHN (LR 1
BB TR RS, R e A BT S B

E o5 o A R R R (973 kD HH
(2012CB719801); [H 5 i £ RWFFU K e vl (863 #H%) Tl H
(2012AA062601-1); [EZK FARFHAIEETH (50978229)

ks AER: 2012-10-18

EEWAE:



59

B, SR SR TBU - IR OV LI U B R T HER O B 1635

JE B S HHE . S, Ahmed VISR AR - qE
WA B, =T FILL AR, HR B U6 M)
KRS HELP BERZRAL, LR AN Bty oy 2 M
TR o7 0 s 4 5 2 R 4R 7R M RT3 R Bk,
AT SH TG ¥ T A AT A0L B 7 v (18 K A7 RS 0 2B
M. Khanbilvardi 255 Fresh kills B 37 ) — M
G 1983 FHRBIER =T T, JB5 HELP
BT T LR, 453 W], FILL AL HELP #{7Y
KA, ARSLTH R S SR A R R 22 .

[E 2 R B I FHER AT s T2 st
TG AU B Y (A TS e B S, b
5K AT L2 . TS B RS TR NS
FHAMBR IR, 255 R TR %A
b T B SHEE . AMVSEP R, e TBIEN S
Hemt vh B, RIS E R B S KRG, bk A &
PR RGN b EIE S RIG S KRS, A
N KR Ay K, AH AR BRI T S 7. B
M2 e [ PR /K R B R (A5 Ak SR AN R E Ak
(PRSI R R K A TS 4, BEAEIESIT
Pty DA B3 R KT (R1RE 7K St R 7K B ) 24X A v
W, IXER S PRI TP AR KA SR A T,

VAR, H BB E T ONE AT S
B S P HE T R 4 B 5 HAH S RS i I A8 4k
ASCIHEFHUR - JEMURTS R R JE LR PE [ 25 18,
18y A HE I R S IR R 0% R BBE R FE (1AL,
WE T &M B FHE, FEHI SR 21T
THAUF; W ZSES T, W T & AN
T HE TR P MR, XS bR TR T SO it

1 SRR EE

B B AL HE O R rp eh T RS K
WEE . B SRR, TN AE R AN A S i
KA MBI R A B B L (AT
W 1 PR, AEANEEH KA TR RS . B
FHAERARE Y B A S KRR S
HESA I BERAL T ARRRAS, B H P A5 7K
LUK ESSAEEDE N Miats; g fEd, |
JEBIRRE IS4G, LR, BTG DR K RE
IR, KA FLBK BT ) RIS B B Ui . 7E
AU R, UM B AR R T A 2
AAERL, WTB AT, fEEEN R Mef e
JB WL

5 b AR, B P AR R AN, B
B A, SeIa R T U BRI AR R AT
AR IR (PR 24T, eI b 0 i

RS A S T B —— PR R A B Bl 32 22
B At IR P P B AR B 2E 1 HoO 80T A HoO
FEUF SR BT B, RO LIRS Rl AN IR A AT
THER N T HIENL, IR K . KR E
TP A DR BRI B S 2l o e 2 P st
17 THESRE, SRR AR N 3 DM BER, 1
g XTI PR AT A AT HLAE K AR B BORTRR AL i B
FE 0.459 g [ HyO, 57 el B AR A, 3L
HEANHE AT FHPAH DR B RRE K, I B T B
REUIRAS SRR OR B PRI AR K AL A DR X ik
LYW FUR IR 2 B A Y 5 EEAE A K R 4 1F ik
AT TP, BEAAS K. Sk L H A 1
TN RAEBEREA K BB AE K, 5 18 B U 4 Bt ™
K, R WL, A SRS AT HURE AN H,0)
AT FERI KR

N
%”E‘L — '~ RN
|k Kb TR
2T | Rk
%gEifﬁéL it
S N bk g
sk
== P

1 LRk FERAREBRTEE

Fig. 1 Existence form and migration of waste water

2 WERESEFIFIEREL
BURGILG L5 EHESTRATIN, P 2 45t T
HEHUESS 0 SRV SRR L WRR A IB R
Gins U SHRD o 35 12~ 50 n R
FEy Hy~Ha, 55 1 JE~505 n R B IOBE BT By~
Ep 951 2~ 5 n EBIIGILBILE e1~e,, 1B
IKF N 01—, BORIGARMRNEE REOD ke BRI

YWABIE R K ko
JERVE A DIp L

Bip IR A T W A, SEAREEY
N S Ty s N sl W1 S A 1= A =/
6(6,./. - 5,./.ua) . ou,

6Zj 62/.

(pwnSr ),t + (pwvwi ),i =0 ’ (2)

oun(1=, + HS,)1, +[p, (v, + Hu, )], =0+ (3)
A, o, AR, 6; WP WNTCHEL u, LB
RIET1, b AEEUT, p, BT p, 5300 KRS S
n WAL, S LR, v, Flv, 485K Aa

+h=0 (1)



1636 a5 oE L OB ¥

2013 4F

W, H O FMAREL NS « i 235X e e
SRGFMIRTARE 2, 3K T o BIEA A, W AR L p AL
T IR A B S AL n BB, A

p=1=n)p,+nS.p, - “4)
zZ
| | | q’(’ | | |
¥ [}
wl Dt
&{ Ei & 6 ky A
Hof | Eaebak 7 ]
Hl:[: E E 6 k R

2 TEma
Fig. 2 Calculation model
41 S A RS AT R A sk, R R
FH Galerkin 75 R eH 0, B0 SRR AIFLERK
FE A 9715 5 1 o BT 25 100 5 08, M)y 2 ST
FBIE S R AT S T R T
S22 A5 R R
[KI{AS} —[L1{Ap} = {F} {1} (5)
A [K]0E % RIEREE, {AS | iR, (L)
A5 ALK D BT R 5, {Ap) LB )
R, (F) N AN, (1) hi kAR R
B P AP
BRIEL TN
[B]' (v} +[H]{p} =10} - (6)
A, [B] E A S AR N AR SR %, () N
(&) RTIRF TR R0, LA b FLE A8 L0 97 P A e A
K, {py MALBUKIE Sy, {0} Mt S
SIS ST AT A G, AT SR A
ViR Civs
(K] {a8}~[L]{ap} = {F} - {1}~
[B] {a8} - a[H]{ap}={R} . (7)
Hrf, Ry = A[—{0Q},,, +[B]' ()., +[H]"{p},., 1 A
VAR RUAE A TE 8, [B] 1 AR T I 37 A
TS, [H b AL AR AT I F A A R 5028
LB - BT &SR i R b, AN )2
KAt TR (T TBR T AR EERL . el i
REAE I T4 A BB T T4
AR SCHERE 4 HEAEO (0 TSR R
S0 MER B BV | ERR TR, )
O o KRR TS BRI IR T 45 1 J2Hi3,
N 3 AE R, SRATHBA BEACHE A 5 R 4% 1 AL
FUBRLL R 3, 5 % P A B0 AR AL . FLERLL
RN AR R R HESEM B RRIIA Lo 5 2 M3 L

NP JR BRI SRR, SR ER 1 SR B R 5
1 HEBE BOITSRAS, 565 2 JREIRE EEIIR R R . &l
Ty BRI, PRI RS H H 3 55 1 HESE B
1R B R R — 8 ICE—BrBORSS 1 RB Rt midt
(I FLBSEL AN, JIMEL, MY 2 95X 5.2.2-2 e A
BB 1 RN R RS, &R P S iR
A5 WA L A FLHS . FLBSTEE AN D — i 750 1
JERE, TR R L3 2 TS EURI AR I T 5 2 J=
Weo VHELIN, TESEX N BRI BT MNP, TR
8 2 SRR N E A SR B BORHEAR 211 5
MIALE, AR KRGS, 3 S RS OO AR i
AL LB EEATN B 0 R — HEB B AT AR
IR 3 IR HESL R BEA TR . TR B, frdldy
LA .

3 LIIREYIK HFIEFAF KA E
3.1 HLRAYIEFAZIERE

BRI MRS IE R AU MBS B N E S
KU it LA i FLBR G WISy A T
F U 2 5 R ER AR AR — B L A
ZAF NRAT IR REAR, SRR =528 R 50 IR
T ANV B g 1 B S0 R AE AN [ ) 44 I e RS
FRA W E R R FLBRLE R 2.2 I, At
BB AR 5X10 " env/s; AEFEME R, 4FLET
BRAEE] 1.5 1), BB RECFFRIZ0 6.0X10° cs,
SLBR Lk > M RIER I 2/3, B35 REHRIT 3 M
oy BRARBSIIN 3 DHE 12 M H, SFTFLERE R 2.2
R RESE R EUN 8.78X10° em/s FREF] 5.12X
10° em/s; FLEREE R 1.7 BP0l REsE R EOUM 9.27
X10° cm/s FPEF] 6.17X10 ¢ cm/s. BRltk: FLBRELXS
WIRBIE RECGEM 10 W, BRI M RBIE R
MR RN, AN SCRAT AR PR 45 F SR
LR I BRI 3 N H BRI ks - e Mgk, UL
Kl 3.

0.008
"
o~ 0007 PRI
w
E 0.006
T 00051 ky=1.90e-810
& 0.004 R2=0.983
W
¥ 0.003
Y
% 0.002
# L
0.001 '
0_000 e -l 1 1 1
12 16 20 24 28 32
fLpxik

3 BERBBETLIE LA Tk g 2k
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Fig. 8 Influence of moisture content on leachate drainage volume
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Fig. 9 Influence of compressibility on leachate drainage volume
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Fig. 10 Influence of precipitation on leachate drainage volume
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