
  

 

 

Study on the stiffening behavior of geogrid on unpaved roads under repeated loading 
 
 

Abstract. 
For unpaved roads, geogrids are a good reinforcement material and have been widely used. This study 

employs the Finite Difference Method (FDM) and the Discrete Element Method (DEM) for numerical 
coupled calculations. It develops a numerical coupling method that better conforms to the actual material 
configuration, considering the displacement of subbase layer aggregate particles, the contact force chain 
between the subbase layer and the geogrid, the bonding strength of the geogrid, and the strain of the 
geogrid. The study investigates the micro-behavior of the subgrade layer, subbase layer, and geogrid 
reinforcement during the loading process of unpaved roads.  
The results show that increasing the thickness of the subbase layer contributes to the overall stiffness 
improvement for both reinforced and unreinforced systems. However, when the thickness of the subbase 
layer exceeds twice the diameter of the loading rod, the displacement of the subbase material indicates 
that the geogrid starts to exert a reinforcement mechanism of particle interlocking and confinement within 
the subbase layer. There is a trend of widening in both the stress transmission range and the reinforcement 
influence range. 
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Fig. 1. Numerical model  
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