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Table 1 Sme badc properties o tesed ils
_ git Qay Residudl water Spled buk densty
Sl Texture
(% (% content (gg Y (gem™d
Huangrian il Loam 38.24 16.73 0.245 1.317
Heilu il git day loam 62.63 21.55 0.526 1.504
#  Lou il git day 64. 44 .25 0.710 1.517
Red il Qay 36.47 54.91 0.826 1.470
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Table2 Parameters and gatidic resuits of il three-variable sufaces generated by usng the two nodd's

Modd Sil a m n R? SEE Norm
| Huangmian il 0.135 2.208 0.323 0.975 0.850 9.277
Modd | Heilu il 0.151 1.074 0.202 0. 986 0. 500 6. 082
3 Lou il 0.279 1.418 0.111 0.981 0. 448 5.543
Red il 0.328 1.109 0. 055 0.971 0.491 3.800
I Huangman il 0.097 0. 806 0. 400 0. 966 1.208 9. 665
Modd 11 Helu il 0.112 1. 625 0.295 0.963 0.919 6. 691
¥ Lou il 0. 169 1.912 0.182 0.977 0.585 4.643
Red il 0.263 2. 056 0. 092 0. 942 0.731 5.273
‘a,m n R ,SEE Norm Note:a, mand n are

the nodel parameters, R? dandsfor codficient of determination, SEE for edtimated standard error and Norm for suare root of the resdua sum of squares
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QUANTITATIVE RELATIONSHIP BETWEEN MASS WATER CONTENT,
PRESSURE HEAD AND BUL K DENSITY INDETERMINATION OF SOIL
WATER RETENTION CHARACTERISTICS . PACKED SOILS

Sheo Ming an*  Lu Dianging'? Fu Xiaoli' Wang Quanjiu*®  Liu Chunping’
(1 State Key Laboratory f Soil Ercsion and Dryland Farming on the Loess Plateau, Irgtitute o Sail and Water Corsarvation ,
Chinese Academy d Sdences and Ministry of Water Resources, Yangling, Shaanxi 712100, China)
(2 Cdlege d Resources and Environment Science, Hunan Normal University, Changsha 410081, China)
(3 Xi’ an University o Techndogy, Xi’ an 710048, China)

Abgract Generdly, in an experiment oriented to determine il weter retention characteridics, jud one il sanple is
used continuoudy. During the experiment , the il woud ot change much in organic meter content , clay minerd type and
cation exchange cgpacity , but woud in bulk dendty because of hydraulic and mechanicad pressuresin combination. Therdfore a
hypothes sis put forth that il weter retention characterigic should be a suface condging of mass weater content , pressure head
and buk dendty indead of a curve of two variables, pressure head and water content. In this sudy , two nodd s to fit il three-
variable characterigic surfaces of different il's were proposed based on the Brooks Qorey il weter retention curve nmodd. Ad-
vantages , di sadvantages and gpplication conditionsof the two were illuninated. In addition , il three-variable surfaces measured
for packed il samples through centrif uging and controlling bulk density us ng pardfin materid were used to verify the proposed
nodds. Results show thet the hypothes sof three-variable characteridic suface is reanable. The two proposed nmodd s based on
the Brooks Gorey power function fit the measured data well with determination codficients being greater than 0. 94. Although
Mode performed a bit better than Modd |, thelaitter  seemsto be superior in goplication because it contains two additiona
parameters with definite physcd meaning. The findings of this research could be cited as a new method in verifying the efect of
bulk dendty on soil hydraulic parameters

Key words Sil three-variable surface node ; Brooks Corey type; Packed soils



