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Abstract: Sediment in water is the essential difference between the irrigation of muddy and clean water. The one-dimensional
vertical infiltration experiment with muddy and clean water was conducted to reveal the influence of sediment concentration in
muddy water on one-dimensional vertical infiltration characteristics and dense layer formation. Four sediment concentrations (3%,
6%, 9%, 12%) were set up to study the effects of sediment concentration on one-dimensional vertical infiltration capacity, wetting
front movement distance, soil particle composition in dense layer and the thickness of deposition layer. The models of cumulative
infiltration and the wet front movement distance with sediment concentration in muddy water and infiltration duration as
independent variables were proposed respectively, and the relationship between the thickness of deposition layer and the
infiltration duration of one-dimensional vertical infiltration of muddy water with different sediment concentrations were
established. The results showed that the increase of sediment concentration in muddy water, the cumulative infiltration, the
infiltration rate and the movement distance of wetting front of muddy water all decreased, while the thickness of deposition layer
increased. The thickness of the deposition layer was small at the initial stage of infiltration (0-20 min), increased rapidly in the
middle stage of infiltration (20-130 min) but the increasing rate gradually decreased, and increased steadily in the late infiltration
stage. With the increases of sediment concentration in muddy water, the sediment retention became more obvious, so the fine

particles decreased while the coarse particles increased in the deposition layer. The fine particles increased in the stranded layer
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with the increase of sediment concentration, and the physical clay particles was significantly higher than that of the original soil,

especially at 0-1 cm infiltration depth.

Key words: Sediment concentration of muddy water; One-dimensional vertical infiltration; Infiltration characteristics; Dense

layer; Soil particle composition
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Table 1 Particle size composition of sediment in muddy water

PB4 (mm) 0~ 0.001 0.001 ~0.002  0.002 ~0.005  0.005 ~0.01 0.01 ~0.05 0.05~0.1 0.1~1
AR (%) 1.01 1.61 3.47 3.78 51.68 32.72 5.73
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Fig. 1 Schematic diagram of soil structure after muddy water
infiltration
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Fig.2 Cumulative infiltration curves of one-dimensional infiltration
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Fig. 3 Infiltration rate curves of one-dimensional infiltration
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Table 2  Fitting parameters of cumulative infiltration of muddy
water under different sand content rates

HRTDHR%) ABREK ABHEE a R
0(17K) 0.8410 0.461 8 0.995 8
3 0.657 8 0.462 8 0.9925
6 0.543 8 0.464 9 0.999 5
9 0.463 6 0.469 5 0.996 2
12 0.359 3 0.474 7 0.994 9
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Table 3 Comparison between measured and calculated values of
accumulated infiltration

B 10 20 30 60 90 120 150 180 210
(min)
A
(cm)
HEHE
(cm)

XX 9.87-6.48 -4.31 -1.39 -0.79 -1.01 —0.13 -1.83 -3.32
%) ' ' ' ' ' ' ' '
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1.88 2.50 295 395 4.74 543 597 6.61 721

1.69 2.34 282 390 4.70 537 596 649 697
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Table 4 Fitting parameters of wetting front of one-dimensional
vertical infiltration of different sediment concentrations in muddy

water
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Fig. 5 Variation curves of deposition layer thickness with
infiltration time under different sediment concentrations in
muddy water
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Table 5 Fitting parameters of deposition layer thickness of
one-dimensional vertical infiltration with different sediment
concentrations in muddy water
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Table 6 Particle size compositions of dense soil layers under different sediment concentrations after infiltration

w2 hF FRLE (%) WIRL (%) WL E (%) do.o1 (%)
(%)
0~0.002mm 0.002~0.0lmm 0.01~0.02mm  0.02~0.05mm  0.05~020mm 0.20~2mm 0~ 0.01 mm
K P> 2.62 7.25 8.39 43.29 38.45 0.00 9.87
IR 3 252a 570 a 623a 40.55a 45.00 d 0.00 8.22a
6 1.94 b 373b 4341 37.11b 52.88 ¢ 0.00 5.67b
9 1.86 b 3.44b 426b 35.50 ¢ 54.94 b 0.00 530b
12 136 ¢ 244 ¢ 335¢ 34.19¢ 58.66 a 0.00 3.80 ¢
i+ 12.58 36.30 23.16 15.52 9.34 3.10 48.88
WEE O~lcm 3 17.61d 39.33d 19.64 a 13.06 a 775a 261a 56.94 d
6 18.79 ¢ 4330 ¢ 16.93 b 11.52b 7.40 ab 2.06 ab 62.09 ¢
9 22.99 b 44510 15.00 ¢ 9.10 ¢ 6.90 ab 1.50 b 67.50 b
12 2538 a 46.69 a 13.31d 7.04d 6.38b 120 ¢ 72.07 a
1~2em 3 1523 ¢ 36.26 ¢ 20.24 a 1524 a 10.11a 292a 51.49d
6 15.58 ¢ 3830 b 19.54 ab 14.82 ab 8.86 b 2.90 a 53.88 ¢
9 18.18 b 39.69 ab 18.01b 13.07 b 8.55b 2.50 ab 57.87 b
12 20.35a 41.81a 16.03 ¢ 12.01 ¢ 7.80 ¢ 2.00 b 62.16 a
2~3em 3 12.84 b 36.71a 21.29 ab 15.57 ab 10.24 a 335a 49.55 a
6 13.34b 36.41a 22.29 ab 15.52 ab 9.34b 3.10a 49.75 a
9 14.64 a 3623 a 20.86 b 16.52 a 9.51b 2.23b 50.87 a
12 1424 a 36.96 a 23.19a 14.12b 8.68 ¢ 2.81 ab 5120 a
e door TRV IRLZLEC T /NF 0.01 mm MPRIARARFN S i, HORVER PGP ORI 140 TG BRI 4, o i HESE MK A B R

o RPFEFIEER/ NG FEARR SRR 22535 P<0.05 BFH KT, T%%ﬂ
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B AR VK ED AN YR BRI SR R R R 5 ) 609

TN 16.49% ., 27.03%. 38.09% Fil47.44%, 1~
2 cm AB RS IR 5.34%. 10.23%.
18.39% Hl127.17%, FHEKPJerh &k, Y
PEFRRITEREE A B KB Ve AR LR A L | R H
VA TE -8R s B 2 AR S R

3 #ig

DK RERAB BB RS Vb A B 1
/N, ARV ART B ZRAB RS AB TIN5
PIFFE Kostiakov BB, Hrp A RUCS DR ER
PREUIAISC R 2, ABHR S S U0 R R R BUE A R

2) 1 £ 12 M 1 BB K 5 U0 AR B T )N
AT Vb AT R B 18 R BE B 5 A8 T I Z AL
BRRBOCR, PG RBAIL G 80 bRy
REARBRBIA R

3)VAN RV AR 5 U0 R L 9 T R TR E I B B
P B34 R MBS, P S mEOe R, MG
F BN & SR BEE & VD FR G RIMTAWIHE, W
LR A RLNEIEM KR HFEAB IR,
Vi U 2 B P BB K B b AR I T K

HFEE TR GV RBIER, HiF G, %
WESE L TR RO NN Ty G Y/BE S iy A =R R TR IS
TRV, RUBORARXT S 2 5 i B = 20Uk A
X R R S U AR A NS 2, YRR
WER TR, FOREABREN 0~ 1 cm 4k,

S 3k
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