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Abstract

Disc infiltrometer with two diameters (diameter of 5cm and 15cm) and two distinctly textured
il (Yangling cay il and Shenmu sandy loam il) were used to carry out disc 3-D laboratory
infiltration experiment under five pressure heads (0,- 3,- 6,- 9,- 12cm). The éfectsof different
disc diameters and pressures on cumulative infiltration were studied. Four methods of estimating
orptivity were goplied to calculate permeability of these two ilsand their applicability were anayzed
according to Vandervaere equation. The results are asfollowed : the cumulative irfiltration cgacity of
5cm disc diameter is bigger than that of 15cm disc diameter in the same while. The cumulative
infiltration capacity of Shenmu il is higher than that of Yangling il under the same pressure.
Among these four methods, Haverkamp equation provides the closest estimate to the referencesfor the
two textured il.
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Fig.1 Variation of the cumulative infiltration capacity with the change of timein disc infiltrometer with different diameters
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Fig.3 Redationship between cumulative irfiltration cgpacity , time and the smulated results usng the five methods
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Tab.1 Resultsd the calculated per meability values using five methods
1 2 3 4
fem Jem  giems %5 R?Z g/ems®®  R?T O s/ems % R?Z g/ems®®  RZ s/ems 0S R2
0 0.0900 0.984 2 0.166 8 0.9079 0.0889 0.9997 0.0897 0.996 9 0.1216 0.946 6
-3 0.088 4 0.9837 0.1402 0.9071 0.088 3 0.999 4 0.0890 0.9981 0.1162 0.9172
5 -6 0.0795 0.9775 0.1148 0.9610 0.0786 0.9999 0.0841 0.9984 0.1052  0.8824
-9 0.0742 0.9829 0.1139 0.9757 0.0728 0.9987 0.0788 0.9939 0.0828  0.9125
1 -12 0.0420 0.9937 0.0621 0.8875 0.0409 0.9999 0.0436 0.9995 0.0588  0.9599
0 0.0623 0.9610 0.0829 0.9911 0.0629 0.9998 0.0603 0.9990 0.0736  0.9707
-3 0.0595 0.9103 0.0721 0.9879 0.0595 0.9994 0.0626 0.9856 0.0696  0.9119
15 -6 0.0588 0.9637 0.0717 0.9601 0.0569 0.9992 0.0568 0.9959 0.0680  0.9615
-9 0.0376 0.9819 0.0456 0.9210 0.0371 0.9995 0.0354 0.9948 0.0426  0.9489
-12 0.0335 0.9887 0.0436 0.9047 0.0330 0.9994 0.0323 0.9960 0.0388  0.9264
0 0.1828 0.9838 0.4433 0.8944 0.1839 0.9999 0.1800 0.9993 0.2770  0.9717
-3 0.1650 0.9922 0.4335 0.8566 0.1680 0.9999 0.1682 0.9992 0.2448  0.9412
5 -6 0.1619 0.9895 0.4012 0.8632 0.1620 0.9999 0.1611 0.9995 0.2414  0.9488
-9 0.1608 0.9945 0.3705 0.8719 0.1615 0.9999 0.1608 0.9994 0.2332  0.9494
-12 0.1176 0.9954 0.3059 0.8527 0.1138 0.9996 0.1129 0.9986 0.2050  0.9175
0 0.1473 0.9278 0.2478 0.9315 0.1428 0.9994 0.1440 0.9971 0.2286  0.8841
-3 0.1467 0.9437 0.2364 0.9203 0.1421 0.9980 0.1373 0.9823 0.1908  0.9134
15 -6 0.0667 0.9268 0.1921 0.8921 0.0660 0.9991 0.0688 0.9979 0.1186  0.9146
-9 0.0233 0.9743 0.0940 0.8208 0.0232 0.9990 0.0222 0.9954 0.0868  0.9195
-12 0.0087 0.9857 0.0752 0.8202 0.0082 0.9991 0.0096 0.9964 0.0540  0.8859
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Fig.4 Comparion of the computed result of four methods with that of Vandervaere method
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Tab.2 Coefficient of linear regression and relative error between four methodsand Vandervaere method
1 2 3 4
/cm m R? ASl % m R? ASl % m R? ASl % m R? ASl %
3 5 1.6130 0.8804 61.30 0.9888 0.9990 ~-1.12 1.0271 0.9840 2.71 1.2945 0.9150 29.45
15 1.2557 0.9691 25.57 0.9918 0.9953 -0.82 0.9865 0.9743 -1.35 1.1648 0.9973 16.48
5 2.4741 0.8627 147.41 1.0030 0.9913 0.30 0.9947 0.9858 -0.53 1.5151 0.6734 51.51
15 1.7984 0.5134 79.84 0.9712 0.9999 -2.88 0.9639 0.9973 -3.61 1.4925 0.7327 49.25
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