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Laboratory and field tests on hydraulic properties of landfilled waste
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Abstract: Saturated hydraulic conductivity of landfilled waste was measured by laboratory tests. Soil-water characteristic curve
(SWCQC) of landfilled waste was measured using a ceramic plate extractor. A method to predict unsaturated hydraulic conductivity of
landfilled waste based on its SWCC was proposed and was verified by a laboratory test. Saturated hydraulic conductivities of
landfilled wastes in shallow, middle and deep depth of a landfill are measured to be 4.81X 10%cm/s, 3.50X 10cm/s and 3.56 X
10™cmy/s, respectively. The results of SWCC tests show that the saturated and residual water content of landfilled wastes are high and
that the SWCC curve is steep when matric suction is relatively low. The unsaturated hydraulic conductivity predicted using the
proposed method is verified by an infiltration test. The result illustrates the feasibility of the proposed method.
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Table 1 Parameters of landfilled waste in different depths
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Fig.1 Schematic diagram of the device to measure
saturated hydraulic conductivity of landfilled waste
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Table 2 Results of tested saturated hydraulic conductivity
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Fig.3 Soil-water characteristic curves of landfilled waste
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Fig.5 The hydraulic conductivity function curves of waste
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Fig.6 Schematic diagram of the device to perform
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Table 3 The measured unsaturated hydraulic conductivity
of landfilled waste

WS k/(cm/s) LVARE kel v /kPa ky /(cm/s)
o 145 314x10°
; @ 141 464X10°
. 5.05%10 .
@ 108 4.90X10
@ 9.0 5.28%10°
© 8.0 5.36X10°
A 3 ® 6.3 1.70%10°
WEE2 3.62X10
i ® 6.9 7.30%10°
@ 5.0 1.69 %107
o SelEhR
e R TTETI AR
'l e Fredlund J72: 003001 5 52
- 07 ™4 o
%{ 10° | S
N‘;‘ N
R N
4{(3\ 105 L
e
= 10°F T
=
ol N
10° : I I I
0 5 - 5 20

HeJI J) /kPa

B 7 FNEEIFSEREANRES R LB
Fig.7 Comparison between the predicted results and the
measured results

5 48 w

I L PRI B K O R AT T
G, IRIREE FAFTR AT 7 20 b S 7
BEAIEAT YR BAT— € SE (R

(1) sl 13505 A A b 3 B SR 3
i b R I AR, = KR D
I TR AR R B L 8% R B IAE 107

107 H1 1072 cn/s 2%

(2 JE SIARASCIA PR 7 35 1 1) - /KR AE 2k 4
RIS TR g Y T W AEAE BE R B, V2B 3R T -
IKRFAE 2k BE 1R ZE 07 3

(3) ST HBER MBI - AU R2IE 2R 50
K, ASCHEH T — 3T - /KRAE i 28 70 497 35%
TARBRNSIE R B . YD AR A 2R
TR AR RN 21 2R A S &5 i, AR SCH
FFFEATTAT

2 % 3L #k

[1] QIAN X D, KOERNER R M, GRAY D H. Geotechnical
aspects of Landfill Design and Construction[M]. New
Jersey: Prentice-Hall Inc., 2002.

[2] CHEN T H, CHYNOWETH D P. Hydraulic conductivity
of compacted municipal solid waste[J]. Bioresource
Technology, 1995, 51: 205—212.

[31 JANG Y S,KIM Y W, LEE S L. Hydraulic properties and
leachate level analysis of Kimpo metropolitan landfill,
Korea[J]. Journal of Waste Management, 2002, 22: 261
—267.

[4] OWEIS I S, SMITH D A, ELLWOOD R B, et al.
Hydraulic characteristics of municipal refuse[J]. Journal
of Geotechnical Engineering, 1990, 116(4): 539—553.

[51] LANDVA A O, CLARK J I. Geotechnical testing of waste
fill[C)//Proceedings of Canadian Geotechnical Conference.
Ottawa: Ontario, 1990: 371—385.

(6] REWE, frihie, HRSLHY, A5, Sl ARG B0EIE R AN
BUTIET]. PRETS Bt FREOR 5 e %%, 2005, 6(12): 13
—17.

QU Xian, HE Pin-jing, SHAO Li-ming, et al. Research on
hydraulic conductivity test of compacted municipal solid
waste[J].
Environmental Pollution Control, 2005, 6(12): 13—17.

(71 FEdE, B, £2. ARSI ARERNSE B E )
Z 0 A HEERERE, 2006, 27(10): 2123—2128.
WANG Hong-tao, YIN Yong, WANG Hao. Multi-flow

Techniques and Equipment  for

method to measure the unsaturated hydraulic conductivity
of municipal solid wastes[J]. Envoronmental Science,
2006, 27(10): 2123 —2128.

[8] MCDOUGALL J R, SARSBY R W, HILL N J. A
numerical investigation of landfill hydraulics using
variably saturated flow theory[J]. Géotechnique, 1998,
48(1): 143—144.

THE 3R



E2

71

2 2009 4F

[10]

[11]

[12]

[13]

KAZIMOGLU Y K, MCDOUGALL J R, PYRAH I C.
landfill
waste[C]//Unsaturated. [S. 1.]: 2006, ASCE, 2006: 1525—

Unsaturated ~ hydraulic ~ conductivity — of
1534.

BLIGHT G E, BALL J M, BLIGHT J J. Moisture and
suction in sanitary landfills in semiarid areas[J]. Journal of
Environmental Engineering, 1992, 118(6): 865—877.
STRAUB W A, LYNCH D R. Models of landfill leaching:
moisture flow and inorganic strength[J]. Environmental
Engineering Division, 1982, 108: 231 —250.
KORFIATIS G P, DEMETRACOPOULOS A C.
Moisture transport in a solid waste column[J]. Journal of
Environmental Engineering, 1984, 110(4): 789—796.
NOBLE J J,

ARNOLD A E. Experimental and

mathematical modeling of moisture transport in
landfills[J]. Chemical Engineering Communication,

1991, 100: 95—111.

[14]

[13]

[16]

[17]

[18]

FREDLUND D G, XING A, HUANG S Y. Predicting the
permeability function for unsaturated soils using the
soil-water characteristic curve[J]. Canadian
Geotechnical Journal, 1994, 31: 533 —547.

VAN GENUCHTEN M Th. A closed-form equation for
predicting the hydraulic conductivity of unsaturated soils
[J]. American Journal of Soil Science Society, 1980, 44:
892—898.

KAZIMOGLU Y K, MCDOUGALL J R, PYRAH I C.
landfill

waste[C]//Unsaturated Soils. [S. 1.]: ASCE, 2006: 1525—

Unsaturated  hydraulic  conductivity — of
1534.

BROOKS R H, COREY A H. Hydraulic properties of
porous media[M]. Fort Collins: Colorado State University,
1964.

BEAR J. Hydraulics of groundwater[M]. New York:

McGraw-Hill Book Company, 1979.



