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Table 1 Particle size composition of tested soils and sediments
o SR ZH A e
L 5 Partcle composition/% Jitt HHLR i
Materials No 0,002 mm  0.002—<0.02 mm__0.02—2 mm Texture  Organic matter/(g-kg”')  Bulk density/ (g-cm®)
g S1 9.46 53.66 36.88 prige N 7.24 1.35
Soil s2 4.87 2121 7392 @k 9.57 1.45
S3 1.04 6.50 92.46 W+t 11.86 1.76
J1 (IRFRLS 8D 1.01 8.86 90.13
NN 12 Ch&ERLS D 2.60 28.06 69.34
TEKVETD g A i
Sedimenfirfmﬁlgdy water 13 (RORKIEED 422 42.14 53.64
Y1 4.41 44.67 50.92
Y2 1.59 20.25 78.16
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Table 2 Experimental scheme of muddy water infiltration
AbFR 5 RS VEAUZ e - SER
Treatment Soil texture Sand content/% Types of sediment Remarks
1 3 J1
2 6 J1
3 9 J1
4 3 ]2
5 b+ 6 12 F T gAY
6 9 12
7 3 J3
8 6 J3
9 9 I3
10 it 4 Y1
11 Wt 8 Y2
12 bt 6 13
13 WiEL 3 13 A
14 L 9 n F TG
15 bz e 6 I
16 pripe 3 J1
17 g 9 J1
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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Hydraulic conductivity versus time for different treatments
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Table 3  Effects of different factors and different levels of
hydraulic conductivity

I3 FiE
Factors Value of F
BV

Sand content(S) 21.912%*
NIBH[A]
Infiltration time(?) 41.407%*
R A 2L
@E*ﬂ_ 4 B
Clay particles content(/N) 7.528%**

Sxt 9.976%+

SN 0.534

Nxt 6.838%*

T HFRMEE (P<0.0D), *FmREE (P<0.05.
Note: ** mean extremely significant (P<0.01) and * mean significant(P<0.05).
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NEREG by o dor B NETHE MR
ZIuEAS S BN (4) FiR, R* N 0.853, Swuse
49 0.004 cm/min, FEAYHLAHCER R 4F.
K, = 1.606S 0590 7\7-0.293 ;=0.439 (1)
R (X () FEE3IANMEHEER, &
AR &R 2 ) B F A R ER, AT &REN S
IKER W () BEAR AL, X BRI AT AR AL B, bR S
by o« d IFRUERE S ) N-0.422. —0.295 F1-0.789, #*
BIVE K Sy 28 L ZlRLA B 0N 12 I () o) B A7 J L TG AR 28
BNBE¥AEW, KAz NBNEsmR K, FEKE
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Fig.3 Measured and calculated values of sand soil hydraulic
conductivity
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Effects of muddy water infiltration on the hydraulic conductivity of
soils by multiple factors

KANG Shouxuan!, FEI Liangjun'®, ZHONG Yun?, ZHAO Penghui’, YANG Zhen!, FAN Qianwen'
(1. State Key Laboratory of Eco-hydraulics in Northwest Arid Region, Xi'an University of Technology,

Xi'an 710048, China; 2. Engineering Research Center of Eco-environment in Three Gorges Reservoir
Region, Ministry of Education, China Three Gorges University, Yichang 443002, China)

Abstract: The infiltration of muddy water in soil has a complex change of upper boundary process. Among them, the
hydraulic conductivity of soil has been one of the most important indicators for the infiltration characteristics of muddy water
in the soil. In this study, a series of infiltration tests (9 orthogonal test treatments and 8 groups for the model validation) were
performed on the muddy water in the saturated soil column. The hydraulic conductivity of the formed dense layer was also
determined during the infiltration of muddy water. The dynamic model was then constructed for the hydraulic conductivity of
the sand under multiple factors (sand content of muddy water, clay content, and infiltration time) using multiple regression.
A verification test was made on the dynamic models of the hydraulic conductivity of the saturated soil columns in the muddy
sandy and silt loam soil. It was assumed that the muddy water was infiltrated into the saturated soil column. The results showed
that there were highly significant effects of the muddy water sand content, clay content, the gradation of sediment particles, and
infiltration time on the hydraulic conductivity of the sand ( P<0.01) . The first factor was the infiltration time, followed by
the sand content, and the last was the clay content. The coefficient of determination (R*) was 0.853 in the dynamic model for
the hydraulic conductivity of sand, and the root mean square error was 0.004 cm/min, indicating the better-represented
relationship between various factors and hydraulic conductivity. Meanwhile, the values of root mean square error was less than
0.01 cm/min, and the mean absolute value of relative error was less than 7%, indicating the highly reliable dynamic model of
hydraulic conductivity. The R* values of the dynamic model were 0.912 and 0.930 for the sandy and silt loam, respectively, and
the values of root mean square error were 2x107° and 5x10° cm/min, respectively. The values of root mean square error were
less than 0.01 cm/min, and the mean absolute value of relative error was less than 17% in the model validation, indicating the
excellent agreement between the calculated and measured. The finding can greatly contribute to the theoretical basis of the
infiltration process of muddy water in the soil, together with the barrier mechanism of the dense layer.

Keywords: infiltration; soils; models; muddy water; hydraulic conductivity; multi-factor
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