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Background and objective 

 The elastic shear modulus G0 (also referred as very small 

strain (less than 0.001%) shear modulus) of soil is an 

important parameter to predict ground deformation and 

the serviceability of many earth structures in geo-energy 

and geo-environmental engineering. 

 The principal objective is to develop a simple model to 

capture the hysteretic G0 of unsaturated soils with fewer 

parameters, considering the effects of mean net stress, 

suction, wetting-drying and void ratio. 

 

JZ
USA



Mathematical formulations 

 A semi-empirical equation is newly proposed for the elastic 

shear modulus G0 of unsaturated soils: 
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 The mean Bishop’s stress                     and the bonding 

variable                             are adopted for considering the 

average skeleton force between soil particles and the 

additional normal forces provided by water menisci. 
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Verification of the simple model 
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 Comparisons between measured and calculated G0 
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 A simple semi-empirical model is newly proposed for the 
hysteretic elastic shear modulus G0 of unsaturated soils, 
requiring only two parameters. 

 Comparisons between measured and calculated results 
demonstrate that the proposed equation is able to capture 
the influences of various factors on G0, including mean net 
stress, suction, wetting-drying and void ratio.  

Conclusions 
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