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Abstract

Characteristics and dynamic changes of soil water infiltration under different soil bulk density and
different stabilizer content were analyzed by one-dimensional vertical infiltration experiments. The results
showed that soil bulk density had significant influences on infiltration capacity of stabilized soil from
1.2 ~1.4 g/cm’ of soil bulk density ranged. The influences of soil bulk density on infiltration rate were
stable and constituent. With increasing soil bulk density cumulative infiltration decreased. Stabilizer
amendment amount had effects on cumulative infiltration and wetting front under the same soil bulk
density. Cumulative infiltration were the highest at 0.05% ~ 0.1% amendment amount of EN-
stabilizer and were higher the control. There was good linear relationship between the amount of
cumulative infiltration and the wetting front distance. With increasing amendment amount of EN-
stabilizer cumulative infiltration and wetting front had trend of increase first and decrease then. Fitting
the relationship between infiltration rate and time with Philip model Kostiakov empirical formula and
index formula the results showed Kostiakov formula was more accurate than other models and fitted
values of its had the best results at higher soil bulk density.
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Tab.1 Basic properties of soil samples
1%
pH
1% lgkg™! lgkg™! d=0.02mm  0.02 mm>d=0.002mm d <0.002 mm
8.58 0. 045 3.08 0.370 67.93 18.61 13.46
1.1.2 2 mm 16%
CSS 6 22 ( )
ENA
0 24 h o
. (
1% 6% 1.709 g/cm’ X X 22 em x29 cm x 26 c¢m)
282°C 25°C 1.70 pH  1.05 10d°°° o
3
1.2 0.5 cm
3 10 cm 45 em( 40 cm)
1.2.1.3.1.4 g/em’ > ' ;7 ( 0.5 cm
) 0.0.01% 0.05% 0. 10% - 0.3 cm o 5 cm 3em 3
0.15% 0.20% ~ 0. 30% CK. 3 90°
G0. 01.G0. 05.G0. 1.G0. 15.G0.2.G0. 3. 1 em 0
1.3 28.3 cm’. 60 cm
2 cmo,
21°C o 5 cm
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Fig. 1 Dynamic changes of infiltration rate under different soil bulk densities and different stabilizer contents
(a) 1.2g/em® (b) 1.3 g/em® (¢) 1.4 g/em®
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Tab.2 Comparison of stable infiltration rate B
of different treatments %
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0.01 1.33 -15.01 -41. 16 o
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Fig.2 Regularity pattern for cumulative infiltration under different treatments
(a) 1.2g/em® (b) 1.3 g/em® (¢) 1.4 g/em®
2.1.3
3, 3
17 3
3 0.01% 0.3% (p<0.01) B
1.2 g/em’
. (p<0.05);
1.3 g/cm3 GO0. 05 GO. 1
o N (1.3 g/cm3 1.4 g/cm3 G0.01.GO0. 05 GO. 1
1.4 g/cm’) G0. 05 o
(1.2 g/em?) GO. 1 3
o SAS
3
Tab.3 Cumulative infiltration under different treatments cm
1%
/g'C“ff3 0 0.01 0.05 0.10 0.15 0.20 0.30
1.2 11.49 £0.24™ 12,71 0. 10" 12.99 +0.08*"  13.20 +0.08"*  12.08 £0. 10"  10.92 £0.06"  10.84 +0.03"
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Fig.3 Regularity pattern for wetting front under different treatments
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Fig.4 Effects of different soil bulk density and different stabilizer content on the distribution of soil water content

(a) 1.2g/em® (b) 1.3 g/em® (c¢) 1.4 g/em®
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Fig.5 Variations of infiltration rate vs time
(a) 1.2g/em® (b) 1.3 g/em® (c¢) 1.4 g/em®
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Tab.4 Fitting parameters of Kostiakov empirical formula
1.2 g/em® 1.3 g/em® 1.4 g/em®
1% B c R? B c R? B c R?

0 0.803 3 0.4835 0.9505 0.6310 0.506 5 0.9715 0.4909 0.4993 0.9910
0.01 0.977 1 0.5185 0.954 4 0.662 6 0.507 8 0.9707 0.492 4 0.4959 0.9920
0. 05 1.0155 0.5239 0.9523 0.7142 0.5139 0.984 4 0.499 2 0.498 2 0.9927
0.10 1.0522 0.5287 0.950 1 0.707 5 0.5124 0.983 8 0.4552 0.496 9 0.9917
0.15 0.9527 0.5310 0.958 1 0.602 4 0.507 4 0.970 1 0.4433 0.4915 0.9935
0.20 0.7729 0.4896 0.956 6 0.5266 0. 466 6 0.9773 0.4422 0.498 9 0.992 4
0. 30 0.7518 0.4852 0.9504 0.4899 0.447 6 0.9715 0.4335 0. 496 4 0.9916
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