
  
 

 

 
 

An empirical model for the design of geogrid and geocomposite 
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Unpaved roads cover a wide range of 
applications, from carrying mass transit between 
rural areas, to transporting bulk materials by 
mining dump trucks, to providing connectivity 
between paved collector roads, etc.  

Previous researchers have demonstrated that 
geogrids improve the performance of unbound 
layers by interlocking the aggregate particles 
inside the apertures, which restrains lateral 
deformation. The Giroud-Han design model has 
been widely used to calculate the required 
thickness of unbound aggregate layers over soft 
subgrades, which should be calibrated based on 
the applied reinforcement type.  
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Fig. 1. Giroud & Han (2004) design equation for unpaved 
roads 

 
 
In this paper, the development of a modified 

design equation derived from the original Giroud & 
Han method will be described based on 
large-scale laboratory tests, triaxial tests and field 
trafficking trials for laid and welded geogrids and 
geocomposites.  

The model was then further extended using a 
probabilistic function to account for the effect of 
wheel wandering. In addition, a detailed empirical 
analysis by means of the application of triaxial 
tests was performed to account for the effect of 
base course material on performance of unpaved 
roads.  

The methodology for the calibration and 
verification of the model is described herein. It was 
identified that, the most suitable geogrid parameter 
predicting the combined stabilization and 
reinforcement performance of the stabilised and 

reinforced section is the tensile stiffness 
corresponding to 1% strain (J1%), which is applied 
in model development as the primary property of 
the tested geosynthetic.  

 
Overall, the proposed design model could 

satisfactorily predict the rutting from the carried-out 
laboratory and field testing. 
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