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Correction of Unsymmetrical Exponential Dynamic
Constitutive Model of Soil
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Abstract; The unsymmetrical exponential (UE)dynamic constitutive model is used to describe the
soil characteristics under dynamic loading. This model has the advantages of describing asymmet-
ric cyclic loading,low memorization,explicit physical meanings of the model parameters,and sim-
ple expressions. However,the UE model is asymmetric and is unable to appropriately fit the dis-
tribution of soil damping ratio variation with changing strain when it is used to describe the soil
hysteresis loop under constant amplitude cyclic loading.By introducing two transient variable pa-
rameters in the skeleton curve of the UE model and using Massing’ s method of doubling the
stress and strain variables to structure the hysteretic curve, the correction model can accurately
determine the shear modulus and damping ratio under different strains. The shear modulus and
damping ratio were then used determine the expression of the transient parameter, and they were
substituted in the hysteretic curve equation. Finally,the hysteretic curve expression and the actual
skeleton curve were obtained. The results show that the correction model can overcome the limita-
tions of the UE model and is in good agreement with the actual data.
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Fig.1 Hysteretic curve under constant amplitude cyclic

loading
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Fig.2 Schematic diagram of the non constant amplitude

cyclic loading
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Test values of the shear modulus G and damping ratio 4 versus shear strain ¥

0.785 9 1.030 1.529 2.146 2.873
270.4 266.3 258.2 236.2 214.5
3.192 3.984 4.788 6.013 6.442
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Fig.3  The skeleton curve and hysteretic curve under

correction model
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