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Experimental research on the one dimensional vertical infiltration rule
of ionic rare earth and the effects of maximum particle size

JIN Jiefang, TAO Wei, QIU Can, GUO Zhongqun
(School of Architectural and Surveying and Mapping Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract:In order to study the infiltration laws of ionic type rare earth and the influences of maximum particle
size on infiltration laws, vertical infiltration tests on ionic rare earth were carried out by self-made testing
equipment with constant water head height being 6¢m, and the maximum grain sizes of samples being 0.3mm,
0.6 mm, 1.18 mm and 2.36 mm respectively. Based on the experimental results, the ionic type rare earth’s
saturated hydraulic conductivity and matric suction of infiltration were analyzed by the modified Green—Ampt
model. The results show that the infiltration cumulative depth indicates a trend of “rapidly increasing, then
slowly developing”, and changing rate of wetting front, however, has a trend of “sharply decreasing, then slowly
developing” with the increasing infiltration time. The relationship between welting front changing rate and
infiltration time is applied to power function, and maximum particle size of soil samples exerts a considerable
influence on the parameters of power function. The infiltration rate and the reciprocal of the wetting front have
a good linear correlation. Saturated hydraulic conductivity and matric suction increase with the increasing of
soil sample particle size, and the relationship between both of them and the maximum particle sizes is
exponential.
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Fig.1 Device of infiltration experiment
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Table 1 Basic parameters of experiment

A TRBLAR BT & BB 1%

R RS

WRIEKES, /%  WHREKEO /%

2.36~1.18 1.18~0.6 0.6~0.3 0.3~0.15 0.15~0.075
B AR 0.3 mm 0 0 0 52.78 47.22 33.23 6.43
B AR 0.6 mm 0 0 52.84 28.47 18.69 35.32 6.43
Bk 1.18 mm 0 31.25 18.76 26.39 23.60 38.57 6.43
FOBA% 2.36 mm 29.80 22.30 15.10 8.63 24,12 40.23 6.43
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Fig.2 Relationship between cumulative infiltration
depth and time
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Fig.3 Relationship between wetting front migration
rate and time
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Table 2 Fitting parameters of wetting front migration
rate and time

B KK /mm F3 A /(cm-min™) BEHXRLE R
0.3 05458 0.924
0.6 0.658 0 0.895
1.18 0.872 0 0.953
2.36 0.980 0 0.976
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Fig4 Parameter A trends with maximum
particle size of soil
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Table 3 Fitting results of infiltration rate and wetting
front reciprocal

[CoN TR RA¥b mARkEE EEBHs HARH

/mm /(em?min™) /(cm-min™) fem R?
2.36 mm 0.38 0.005 70.0 0.96
1.18 mm 0.286 0.004 65.5 0.96
0.6 mm 0.152 0.002 85 473 0.95
0.3 mm 0.09 0.001 7 46.9 0.96
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Fig7 Relationship between saturated hydraulic
conductivity and matrix suction and maximum particle size
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