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, , 0.45mm
, , 1
MS2000
1
Table 1 Particle 9ze ddribution of rav materia
Particle diameter (mm) 1 025 0.25 0.05 0.05 0.01 0.01 0.005 0.005 0.001 <0.001
Naturd il (%) 0.8 8.5 30.0 11.6 18.7 30.4
Sand (%) 1.6 81.7 3.7 1.6 1.2 0.2
Attificia dlay( %) 0.4 2.6 6.1 8.4 2.2 50.3
1.2
10% 20% 30 %
40 % 50 % 60 % 70% 80% 8 , 10%
20% 30 % 40% 50 % 5 1 ,
, 14 , 10cm, 35cm PY/C
, 5cm , 6
) , 30 cm
,0 1mn 15s
, 1 5mn 1mn , 7 mn
, , 10 min ,210 20 mn 5 min
200 mn 10 min , 200 400 min
mn , 1h
, 2
2
Table 2 Qay particle content and buk densty of experimenta ils
Additives (%) (%) 3
Trestment (%) (%) (<0.001 mm) (_< 0.01 nm) Bdk(geri?ty)
number Addition o sand Addition of day Qay content phydca clay contert
Ny 80 6.0 14.5 1.70
N 70 9.1 20.3 1.65
N3 60 12.2 26.1 1.60
Ng 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
Neg 10 27.4 54.9 1.35
Nog 0 0 30.4 60.7 1.30
Nio 10 2.4 63.7 1.30
Ny 20 4.4 66.7 1.30
N 30 36.4 69.6 1.30
Nis 40 38.4 72.8 1.30
N 50 40.4 75.8 1.30
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3 , 400 min ,
( 4)
X y , 0 400 mn
3 3 (@ =0.01)
Table 3 Modd parametersd experimentd ils
QeenrAnpt Philip Kodtiakov
Qay ontert GeenrAnpt Moddl Prilip Modd Kostiakov Model
(%) ke 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
N3 0.025 11.2 0.868 0.013 0.557 0.849 0.2710 0.641 0.943
Na 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
Ng 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
Neg 0.018 14.4 0.776 0.011 0.542 0.907 0.2518 0.642 0.924
Ng 0.016 15.2 0.954 0.009 0.568 0.939 0.2427 0.615 0.937
Nio 0.013 16.7 0.823 0.009 0.444 0.918 0.2618 0.720 0.928
N1 0.010 24.1 0.756 0.008 0.377 0.906 0.1919 0.640 0.946
N1 0.009 26.4 0.862 0.008 0.390 0.909 0.1936 0.632 0.949
N1z 0.006 28.5 0.89% 0.004 0.269 0.949 0.18%4 0.655 0.962
N4 0.004 38.7 0.780 0.003 0.324 0.884 0. 1596 0.616 0.933
4 3 400 min (a=0.01)
Table 4 The rdaionship between cacuated and measured 400-min cumuletive irfiltration
Green-Anpt Philip Kogtiakov
Qeerr Anpt model Philip moddl Kogtiakov model
Qay content
(%) . . R? A . R? . . R?
Relation equation Relation equation Relaion equation
N; I = 1.09991 0.9847 Ip = 0.9556I 0.9959 I = 1.02341 0.9988
N2 lg = 1.15821 0.9829 Ip = 1.08191 0.9891 Ik = 1.03921 0.9991
N3 I = 1.039I 0.9878 Ip = 0.97011 0.9871 I = 0.9853I 0.9998
Ng I = 1.221 0.9893 Ip = 1.03641 0.986 Ik = 1.0091 0. 999
Ns lg = 1.17471 0.938 Ip = 1.09751 0.9831 Ik = 1.00411 0.9992
Ne I = 1.10051 0.9904 Ip = 0.99351 0.9913 I« = 0.99481 0.9998
N7 I = 1.0753I 0.9854 I» = 0.9836I 0.9946 I« = 0.9783I 0.9997
Ng I = 1.0208I 0.9923 Ip = 1.02651 0.9819 I = 1.01581 0.9992
No I = 1.0695I 0.981 Ip = 1.0308I 0.9856 I« = 0.99951 0.9998
Nio I = 0.9454] 0.9982 Ip = 1.06321 0.9932 Ik = 0.97171 0.999
Ny I = 0.9578I 0.9974 Ip = 0.95451 0.9863 I = 0.97991 0.9997
N1 I = 0.88321 0.9876 I = 0.92891 0.9809 I« = 0.99921 0. 9996
N1z I = 1.008I 0.99%61 Ip = 0.92141 0.9994 I = 0.97891 0.9998
Nig I = 0.9378I 0.9893 Ip = 0.87241 0.9972 I« = 0.99591 0.9997
e 1p Ik Green-Anpt , 1.5%, 3.9%
Philip Kogtiakov 400 min , Kogtiakov
R , ,Philip ,Greerr Anpt
QeerAnpt ,
8.9%, 22 %; Philip 3

, 5.4%, 12. 8 %; Kogiakov 1)
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Hfects o soil clay particle content on soil infiltration
capacity by smulated experiments

LI Zhwo', WU Purte’, FENG Hao? , ZHAO Xi-ning® , HUANGJun®
(1. Cdlege d Resources and Ervironment, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Indtitute  Soil and Water Conservation, Chinese Academy d Sciences and Ministry d Water Resources, Yangling, Shaanxi 712100, China;
3. College d Water Resources and Architectural Enginesring, Northwestern A & F University, Yangling, Shaanxi 712100, China)

Abstract : In order to invegigate the irfluence of il clay particle content on il irfiltration capacity , the re-
searchers conpounded me kindsdf ils by adding sand and clay to natural il , and then Smulated the influence of ar-
tificid il clay particle content on il irfiltration capacity by water accumulated column irfiltration. The results showed
that : (1) clay particle content has a great efect on il irfiltration capacity , the nore clay contained , the weaker irfil-
tration capacity. The gable irfiltration rate decreased from 0. 0169 cnv min to 0. 0068 cm/ min and 90-min cumulative
irfiltration decreased from 3.66 cm to 2. 02 cm as clay particle( <0.001 mm) content increased from 6 % to 40. 4 %.
(2) The gable irfiltration rate and 90-min cumulative irfiltration have negative power and exponentia function relation-
ship with clay particle content and s physica clay particle( <0.01 mm) content. But the correlation with clay particle
oontent was better. (3) Through fitting parametersof Green-Anpt modedl , Philip nodel , Kogiakov nodd and usng these
nodds to calculate the cumulative irfiltration , the researchers found that Kogiakov nodel has highed fitting accuracy ,
Philip nodel took second place and Greenr At nodel wasword in this experiment. It illugtrated that Kogtiakov nodel is
nore practical .

Keywor ds: il water irfiltration; il clay particle content ; irfiltration nodel



