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Table 1 Particle size distribution of raw material

%7114 Particle diameter (mm ) 1~0.25 0.25~0.05 0.05~0.01 0.01~0.005 0.005~0.001 <20.001
B R 13 Natural soil (%6) 0.8 8.5 30.0 11.6 18.7 30.4
YF Sand (%0) 11.6 81.7 3.7 1.6 1.2 0.2
AT Hi+ Artificial clay (%6) 0.4 2.6 6.1 8.4 32.2 50. 3
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Table 2 Clay particle content and bulk density of experimental soils

G TEI Additives KR B (%0) IBRPERRL £ B (0) N
Treatment b & ( % ) ik - & %) (0001 mm) (=0-01 mm) iﬂk(ge§$y>
number Addition of sand Addition of clay Clay content physical clay content

N1 80 6.0 14.5 1.70

N2 70 9.1 20.3 1.65

N3 60 12.2 26.1 1.60
Ny 50 15.2 31.9 1.55

Ns 40 18.2 37.6 1.50

Ns 30 21.3 43.4 1.45

N7 20 24.3 49.2 1.40
Ng 10 27.4 54.9 1.35
Ny 0 0 30.4 60.7 1.30
Nio 10 32.4 63.7 1.30
Nu 20 34.4 66.7 1.30
Ni2 30 36.4 69.6 1.30
Ni3 40 38.4 72.8 1.30
Nt 50 40.4 75.8 1.30
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Table 3 Model parameters of experimental soils

TH 20 BRNE B2 T AR, AR A/

Kobr & B Green-Ampt 157 Philip #7 Kostiakov 7!
Clay content Green-Ampt Model Philip Model Kostiakov Model
(%) k, hy R A S R a b R
N1 0.031 8.6 0.791 0.015 0.46 0.897 0.2079 0.49 0.916
N 0.025 9.6 0.874 0.014 0.595 0.95 0.2812 0.62 0.936
N; 0.025 11.2 0.868 0.013 0.557 0.849 0.2710 0.641 0.943
Ny 0.024 12.2 0.833 0.013 0.575 0.921 0.2979 0.679 0.950
Ns 0.023 13.1 0.817 0.013 0.591 0.854 0.2748 0.666 0.911
Ns 0.023 13.3 0.883 0.012 0.528 0.952 0.3027 0.683 0.961
N7 0.019 13.3 0.851 0.012 0.460 0.904 0.2582 0.651 0.924
Ns 0.018 14.4 0.776 0.011 0.542 0.907 0.2518 0.642 0.924
Ny 0.016 15.2 0.954 0.009 0.568 0.939 0.2427 0.615 0.937
N 0.013 16.7 0.823 0.009 0.444 0.918 0.2618 0.720 0.928
Nu 0.010 24.1 0.756 0.008 0.377 0.906 0.1919 0.640 0.946
Niz 0.009 26.4 0.862 0.008 0.390 0.909 0.1936 0.632 0.949
Ni3 0.006 28.5 0.896 0.004 0.269 0.949 0.1854 0.655 0.962
Nu 0.004 38.7 0.780 0.003 0.324 0.884 0.1596 0.616 0.933
F4 ARG MEEE 100 min RANSE STMEXRETHTE(«=0.01)
Table 4 The relationship between calculated and measured 400-min cumulative infiltration
Green-Ampt F7 Philip FAY Kostiakov 5.7
Rk B Green-Ampt model Philip model Kostiakov model
Clay content
%) XFHE o XF I o XF I .
Relation equation Relation equation Relation equation

N I = 1.09991 0.9847 Ip = 0.9556] 0.9959 Ix = 1.02341 0.9988
N2 I, = 1.15821 0.9829 Ip = 1.08197 0.9891 Ix = 1.03921 0.9991
N3 I = 1.039671 0.9878 Ip = 0.97011 0.9871 Ix = 0.9853] 0.9998
Ny I, = 1.22] 0.9893 Ip = 1.0364] 0.986 I = 1.009] 0.9996
Ns I = 1.17471 0.988 Ip = 1.09751 0.9831 Ix = 1.00417 0.9992
Ns I; = 1.10051 0.9904 Ip = 0.99351 0.9913 Ix = 0.9948] 0.9998
N7 I; = 1.0753] 0.9854 Ip = 0.98367] 0.9946 Iy = 0.97831 0.9997
Nsg I, = 1.02081 0.9923 Ip = 1.026571 0.9819 Ix = 1.01587 0.9992
Nog I;=1.06951 0.981 Ip = 1.03081 0.9856 Ix = 0.99951 0.9998
Nio I = 0.94541 0.9982 Ip = 1.06321 0.9932 I = 0.97171 0.999
Nu I; = 0.95781 0.9974 Ip = 0.9545] 0.9863 Ix = 0.9799 0.9997
Ni2 I;=0.8832] 0.9876 Ip = 0.92891 0.9809 Ix = 0.99921 0.9996
Ni3 I = 1.0081 0.9961 Ip = 0.92147 0.9994 Ix = 0.978971 0.9998
Nu I; = 0.93787 0.9893 Ip = 0.87241 0.9972 Ix = 0.99597 0.9997

R, Ig, Ip, Ik 53 AR H Green-Ampt LAY
Philip F27  Kostiakov #5718 AY 400 min 2N B
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S 4

Bd /N, FHE AL 5%, KAl R3. 9%, it —
UESE T TR 251, BT T 4955 Kostiakov 17
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L), SRR S RIS RE A B,
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Effects of soil clay particle content on soil infiltration

capacity by simulated experiments
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(1. College of Resources and Emironment > Northwest A & F University > Yangling, Shaanxi 712100, China;
2. Institute of Soil and Water Consewation, Chinese Academy of Sciences and Ministry of Water Resources> Yangling> Shaanxi 712100, China:

3. College of Water Resources and Architectural Engineering, Northwestern A & F University» Yangling, Shaanxi 712100, China)

Abstract; In order to investigate the influence of soil clay particle content on soil infiltration capacity, the re-

searchers compounded some kinds of soils by adding sand and clay to natural soil and then simulated the influence of ar-

tificial soil clay particle content on soil infiltration capacity by water accumulated column infiltration- The results showed

that: (1) clay particle content has a great effect on soil infiltration capacity . the more clay contained. the weaker infil-

tration capacity - The stable infiltration rate decreased from 0. 0169 em/min to 0- 0068 em/min and 90-min cumulative

infiltration decreased from 366 cm to 2.02 ¢m as clay particle (<<0.001 mm) content increased from 6% to 40.4%.

(2) The stable infiltration rate and 90-min cumulative infiltration have negative power and exponential function relation

ship with clay particle content and so physical clay particle(<0.01 mm) content- But the correlation with clay particle

content was better- (3) Through fitting parameters of Green-Ampt model. Philip model. Kostiakov model and using these

models to calculate the cumulative infiltration, the researchers found that Kostiakov model has highest fitting accuracy s

Philip model took second place and Green-Ampt model was worst in this experiment - It illustrated that Kostiakov model is

more practical -

Keywords . soil water infiltration; soil clay particle content ; infiltration model



