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Predicating soil-water characteristic curves of soils with different initial
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Abstract: A pedotransfer function (PTF), which is a nonlinear regression equation, is proposed for predicting the parameter n
of the van Genuchten (VG) model. Considering the regressive relationship between the parameter « of the VG model and the
initial void ratio ey, the soil-water characteristic curves (SWCCs) of soil specimens with different initial void ratios can be
accurately predicted. The fitting parameters (i.e., a, b and 4, B) of the regression equations corresponding to the parameters n
and o can be calibrated using the test data obtained from three sets of conventional SWCC tests. The test data in each reference
available are divided into two parts. One part is used for the calibration of the fitting parameters (i.e., @, b and 4, B), and the
other part is employed for the verification of the predicted SWCCs based on PTFs. The results show that the SWCCs, which are
predicted by using the proposed nonlinear regression equation (PTF) concerning the parameter » of the VG model, have good
agreement with the test data in the references. Only one predictive variable (i.e., initial void ratio, ;) is needed in the proposed
PTF. This PTF is suitable for both rigid and deformable soils.
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Table 1 PTFs of parameter # in VG model

2R PTFs
W sye[11] 1n(n*1)=a0+a1C1+azC12+agsa+a4Sa'l+a51n(Sa)+a6D+a7 D +agD*+
Osten =5
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Matula Z514

Tirzah %[15]

Ebrahim-Zadeh £

In(n—1)=Ag+ A, Sa+ A,Si+ A;Cl+A,0C+ AsBD+ ACEC+ AypH+AsSa-Sit+ -+

In(n)=by+bBD+b,OM+byCI>+b,4In(Cl)+hsBD- Sa+bsBD* Cl+5,Sa/Si+bgBD?- CI>

In(n—1 )=co+01C1+czC12+03Sa+c4Sa'l+c51n(Sa)+c6D+c7D’1+csD2+091n(D)+ ¢100M+c;;OM '+

c12In(OM)+¢3D-OM-+c 4topsoil - Cl
Hy NAZE:Cl, Si, Sa, P, P4, BD

i NAZE:Cl, Si/Sa, BD, OC, TS

T Sa NEPRIEE(%): Si UMKIAE(%); Cl NERL &8 (%): BD N&E (kg/em’); D ATFHE (kg/em®); OM NEHLF & E(%):
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Table 2 Values of parameters of simplified VG model under different initial void ratios

BByt R/ % FHRL/% Bhi/% e a/kPa n R
0.695 46.470 1.610 0.980
B #ple 30.1 55.7 14.2 0.746 39.000 1.630 0.958
0.802 33.725 1.541 0.970
0.845 7.866 5.633 0.987
Columbia b33 11" 54.0 35.0 11.0 0984 o177 3720 0992
1.075 4.917 3.542 0.985
1.193 4.298 3.556 0.988
0.500 552.240 1.328 0.984
Barcelona # £1 253 52.5 222 0.540 432.339 1.335 0.983
0.620 122.400 1.211 0.986
0.444 347.254 1.202 0.973
— s s 100 0.474 185.982 1.183 0.980
0.514 79.017 1.162 0.987
0.517 66.732 1.159 0.992
0.940 1265.918 1.288 0.992
o A R 0.0 0.0 100.0 1.126 471.501 1.261 0.987
1.765 93.158 1.271 0.976
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Table 3 Soil types, references and values of corresponding
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Table 4 Soil types, sample depths and particle-size fractions

o ] BUFEIR kL LARIA FiokL
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