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Fig-1 Sketch of experiment equipment[l]
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Table 1  Particle size distribution of experiment soils

® 1 R T ERIRER

HZR Grains percentage ( %)

R E i
Type of soil <2.0 mm <1.0 mm <0.5 mm <<0.25 mm <0.1 mm
Hipkt Yulin soil 100.00 99.96 93.09 72.59 9.59
Frim b £ Xinjiang soil 100.00 100.00 100.00 98.46 8.61
Pl 1 Xifeng soil 100. 00 99.83 93.59 77.82 16.54
¥+ Bulky grain 100. 00 98.42 88.07 18.59 0.29
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Fig-2 Wetting front dynamic distribution
of Xifeng soil as upper soil
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Fig-3 Wetting front dynamic distribution

of Yulin soil as upper soil
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Fig-4 Wetting front dynamic distribution Fig-5 Change of finger flow length of
of Xinjiang soil as upper soil three soils during experiment
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Table 2 Relationship between finger flow length and time for different layered soils
Iy . i 5 K (om) THRE k%
: Finger flow length Mean Saturated water
Type of Time g g w
i . length conductivity
soil (min) 1 9 3 4 5 6 7 8 9 (em) (em/min)
70 7.8 11 — 17 2 28 — — — 13.160
1 Ly My 80 12.3 17 10.2 17 10 36 — — — 17.083
Up Xifeng soil . . . 0.82
Bellow bulky grain 90 23.7 31 18.2 17 20 40 — — — 24.983
100 26.3 36 30.3 34 26 48 — — — 33.433
2 Btk AT 10 20,0 — — 13 12 13 - - - 14.375
UP Yulin soil 1.02
Bellow bulky grain 13 38.0 16 15.0 31 30 26 — — — 25.917
3 LEE Y 3 20.0 20 12.0 23 25 13 21 8.7 16 17.633
Up Xijiang soil 1.83
Rellew bully grain 5 43.0 23.0 33 41 23 39 25.7 31 32.078
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Table 3 Fitted parameters of each finger flow for different treatments

s ; HAFKE K,
st i B HS 2 - .
. Ap Bp R A, Saturated water conductivity
Soil type No- .
(cm/mln)
1 0.67 —31.50 0.9742
2 0.92 —46.60 0.9818
L AL 3 0.78 —43.00 0.9343
Up Xifeng soil . 0.837 0.82
Bellow bulky grain 4 0.74 32.02 0.7916
5 0.84 —43.00 0.9955
6 1.07 —47.76 0.8576
1 4.67 —11.79 0.9873
2 5.33 —41.33 0.9897
AR Y 3 5.00 —37.30 0.9872
Up Yulin soil - 4.043 1.02
Bellow bulky grain 4 3.61 7.21 0.9347
5 2.94 —0.57 0.9317
6 2.70 0.49 0.9691
1 10.75 —0.15 0.9984
2 7.50 5.27 0.9643
3 5.75 6.32 0.9994
- § 4 8.25 5.82 0.9508
R Y
Up Xijiang soil 5 10.25 2.75 0.9842 8.028 1.83
Bellow bulky grain 6 5.75 6.75 0.9944
7 9.75 2.75 0.9980
8 6.50 3.67 0.9694
9 7.75 3.76 0.9997
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Laboratory study of finger flow in layered soils

LI Huai'en's LAN Jiyuan’, SHI Wenjuan'» ZHANG Jianfeng's WANG Zhi’, Li Heli'
(1. Xi " an University of Technology, Xi “an, Shaanxi 710048, China;
2. Qinghai Institute of Environmental Research and Design, Xining, Qinghai 810007, China;

3. Department of Earth and Environmental Sciences, California State University, Fresno, California, USA)

Abstract; The finger flow experiment on layered soils: with three typical soils (Xifeng soil: Yulin soil;

Xinjiang sand soil) as upper soils and bulky grain as lower soils, in the condition of sufficient water supply in-

doors was carried out for the relationship between the rate of finger flow and upper soil characteristics- The re-

sults show that, the average rate of finger flow was controlled by the hydraulic conductivity rate of upper soil;

and there was a good linear relationship between the hydraulic conductivity rate of upper soil and the average rate

of finger flow - This is an important conclusion to the forecast of the finger flow characteristics-

Keywords: finger flow ; layered soils; wetting front; saturated hydraulic conductivity



