
Loading Response of Densely 
Packed Particle assemblies in Fluid 

Understanding mechanical properties of granular media in fluid, such as 
saturated soils, submerged road foundations, or flooded track ballasts, is 
of a great benefit in the design of transportation systems. The objective of 
this research is to couple the Discrete Element Method (DEM) and Lattice 
Boltzmann Method (LBM) in order to accurately simulate mechanical 
properties of closely packed particle assemblies in fluids. 

Objective Results 

DKT – two particles under gravity in fluid 

LBM theory 
  

Current State 
• Implemented parallel LBM flow module 

• Calculated force and torque exerted by fluid on spherical particles 

• Validated LBM module through test cases 

• Coupled LBM module with a DEM code 

• Validated a coupled system with reference simulations including: 

• Drafting-Kissing-Tumbling 

• Large Scale Sedimentation Case 

• Initial simulations of biaxial (2D) loading of un-drained granular media 

Accuracy - Torque calculation 

Drained biaxial test 

Sedimentation 

http://www.cavs.msstate.edu/projects/dem_lbm 

Color represents vertical component of force on particles upon compaction  
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