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Abstract 

 

Understanding the fundamental mechanism of soil liquefaction is one of the major challenges in 

geotechnical earthquake engineering and soil dynamics. In this talk, I present numerical modeling 

of soil liquefaction from both macroscopic and micromechanical perspectives. First, a bounding-

surface hypoplasticity model is developed to capture the macroscopic behaviors of sands during 

various phases of undrained cyclic loading. The model utilized a new modulus formulation to 

improve the simulation of cyclic mobility and post liquefaction behaviors of both loose and dense 

sands. Second, micromechanical perspectives of the liquefaction process are investigated using the 

Discrete Element simulation. It is observed that during various stages of undrained cyclic loading, 

the soil exhibits definitive change in the load-bearing structure and particle-void distribution in the 

granular packing. The micromechanical structures are found to have strong correlation with cyclic 

mobility and post-liquefaction deformation of granular soils. Therefore, understanding the evolution 

of microstructure in granular soils can provide significant insights into constitutive modeling of soil 

liquefaction. 
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