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Comparison of Hydraulic Characteristics of Iron Tailings Sand and
Soil Under Different Compaction Levels
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Abstract: Due to the poor structure and severe compaction of tailings, surface runoff is easily generated.
Water has become an important limiting factor for its ecological restoration. In order to further understand
the difference of hydraulic characteristics between tailings and soil, and to provide a scientific improvement
for iron tailings sand, the water transport characteristics of iron tailings and soil under five compaction levels
from natural bulk density to maximum compaction density (iron tailings from 1.50 g/cm’ to 1.70 g/cm?, soil
from 1.30 g/cm’to 1.50 g/ecm®) were compared by indoor soil column simulation. The water infiltration
capacity of natural bulk density of 1.50 g/cm® iron tailings sand was lower than that of soil with 1.30 g/cm’
under natural bulk density. With the increase of the bulk densities, the water infiltration parameters of both
tailings sand and soil decreased in the form of power function. But the infiltration capacity of iron tailings and
soil presented respectively significant reduction at the level of 1.60 g/cm?® and 1.40 g/cm’. Based on the over-
all water parameters including water infiltration rate, wetting front distance, cumulative infiltration volume,
saturated hydraulic conductivity, and water distribution in profile, the water transport capacity of soil was
higher than that of iron tailings in the lower bulk density levels; however, due to the effect of bulk density
on soil water transport was greater than that on iron tailings, the water transport capacity of soil was not as
good as iron tailings under the higher bulk density levels. The shape of the water characteristic curve of the

iron tailings sand was completely different from soil; the iron tailings sand was “convex”, which was charac-
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terized by gentle change in the high suction and steep change in the low suction section, while that of soil was

“concave”, which was characterized by steep change in the high suction section and gentle change in the low

suction section. Therefore, soil or other matrix similar to soil structure can be added to tailings to tailings

sand could be added by soil or other matrix similar to soil structure to enhance its poor water holding and hy-

draulic conductivity, and promote ecological restoration.

Keywords: iron tailings sand; soil; bulk density; hydraulic parameters; water characteristic curve
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JE VAT G B A F 1 R

N T 0 R SRR R A YK o
i Hh £, 3 o AL A Van Genuchten, Brooks-Co-
rey.Gardener,Fredlund-Xing {5 3 & R? .RMSE
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3 Tl LR i 25 1 4 el /N R AN ] L 2 A A
NSRBI R B A AR AR A B
SR K 5 FRAE AR 2k 1 R MY 22 S5 1k L 34 7 B fF —
A A [) 25 5 LB Y B0 245 4 328 3 P 22 S R R
WE 2T — 2 M A

WS AN [R] 25 5 (1) B2 0 R A 4 37K 43 e AiE il £k
A —E A B s () 6) . T DL R B, Rl — KW SR
()5 7K B OC FR I E] — 7K 43 & & B 0K W KON B
] 7K W g B B a8 AN R) (4 K 43 B s B B, R RD A+
BERAH B G R OE N AR AR . i — 2P Ul WK o &
KW R RS M R AR KR, A
HE G R K R O AU R R A &
P4 B S B R) L O 22 B A R T D R A A G Y A
IR 25 B R ) A e B Fo AL A AL KL, 3 5 B 10
Y 7K 43R 1 fig
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