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Water retention characteristics and pore size distribution of landfilled
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Abstract: The soil-water characteristic curve (SWCC) is usually used to describe the relation between water content and matric
suction, and to some extent the pore distribution. However, the data at low matric suction are difficult to achieve by using the
pressure plate extractor because of the macropore characteristic of municipal solid waste. The SWCCs corresponding to small
pores are measured by the pressure plate extractor, and those corresponding to large pores are determined by means of the water
breakthrough curves, in which the Poiseuille equation and Young-Laplace equation are used to calculate the pore radius. Based
on the dual-porosity feature of landfilled waste, a SWCC equation is proposed by modifying the Van Genuchten equation. The
pore-size distribution of landfilled waste is investigated. The results show that the modified equation can describe the water
retention characteristics and the features of pores of landfilled waste very well. The saturated and residual water content of the
municipal solid waste is high. The field capacity of shallow, middle and deep waste is 38.5%, 42.2% and 46.8%, respectively,
corresponding to a matric suction range of 3~8 kPa. As the depth and age increase, the effective water content interval and
specific yield decrease. Taking the matric suction of 1 kPa as the limit, the pores in waste can be devided into macropores and
micropores. The probability density function of pore radius is bimodal. As the depth and age increase, the amount of macropores
and their radiis decrease, at the same time, the amount of micropores increases and the average pore size becomes smaller.

Key words: municipal solid waste; macropore; dual-porosity; soil-water characteristic curve
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Table 1 Parameters of landfilled wastes at different depths

i IR R RAKE ALK, BORAEXT B R TOHURS R4 I -+
/m /a /(g em) B SEM% SEY% ERY% S BERY% EER% SEY%

HELY 0~10 0~3 0.79 2.7 1.51 37.86 235 3.28 20.46 17.42 35.34
HmER 10~20 3~6 0.97 2.2 1.91 29.77  11.83 1.18 13.49 16.83 56.67
WIELY 20~30 6~10 1.25 1.6 2.10 1870 491 1.10 3.75 14.92 75.32
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Fig. 1 Particle-size distributions of landfilled wastes
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Fig. 2 Soil-water characteristic curves of landfilled waste
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Fig. 3 Diagram of water breakthrough tests
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Table 2 Parameters of landfilled wastes in water breakthrough

tests
" T HERKE  WREKER
b Sl - "
/(g'em”) 1% /%
REWT 2.65 0.41 38.45 71.52
=0 . . . .
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Fig. 4 Water breakthrough curves of landfilled waste
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Table 3 Pore size distributions of landfilled wastes by water

breakthrough tests
/mm  EKEER% PERRY% RELRIRY%

0.30~0.27 1.77 — —

0.25~0.27 1.80 1.41 —

0.23~0.25 2.17 1.63 2.00
0.21~0.23 4.37 2.81 1.66
0.19~0.21 5.51 4.32 1.58
0.17~0.19 6.97 4.11 1.50
0.15~0.17 5.25 4.17 1.15
0.145~0.15 0.85 0.81 0.28
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Table 4 Parameter values of bimodal water retention curves

FE /4 O oy n oy 1y 0, 6, R?
WESI  0.6062 0.3307 1.3270 7.9480 0.3845 0.1514 3.1210 0.1697 0.715 0.999
hEB 0.5932 0.2455 1.2646 7.5960 0.4215 0.0755 3.4030 0.2532 0.667 0.999
WEBIK 0.4607 0.1474 1.1906 4.6430 0.4580 0.0544 3.7060 0.2855 0.605 0.998
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at different layers
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curves of landfilled waste at different depths
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FeKER ML A, FESEBILUTR 3 458

(1) w5 45 & Poiseuille & 13 Al
Young-Laplace /5, % KFLEEXT R SWCC £ 4 25
HHATHN7E, 18352 %EH SWCC, M T AT DA 4 sz Bk
B3 KA

(2) BRI E KRR R SRR, HEZE.
HZE L IRIE B K2 53 51 38.5%, 42.2%,
45.8%, WINIFIFEFIL 1218 3~8 kPa, BEIEVRFIE
BABEAN, BRI RS KR X RN K B RN o

(3) LA 1 kPa 25 77 8 T B B HR FLBR 40
K NP, FLARMEER 5 B h 42 B X, G 8
DRANEE ARG N, B3 RFLRR o5 by, RSB
LRI/, NFLBE O EeBn, /N FLBR P B LA o
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