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 Reduce cracking – non thermal cracks such as 
longitudinal  

 Gain strength – especially in the springtime and 
over weak non uniform grades 

 Reduce grade raise 
 Minimize Construction Time 
 Tying widened sections to mainlines  
 Long detours with limited options under traffic 
 Insurance – relatively cheap insurance for the 

unknowns 
 Cost – Minimal vs. Regrading 







60+ miles 



 1997 – Test 
sections on TH 72 
using Type 5 and 6 
fabrics, geocell, and 
geogrid.  No clear 
cut winner 

 1997 – Test section 
on TH 11 with 
geogrid. 

 









Type V Geotextile  Type VI Geotextile 

Geocell Biaxial Geogrid 







1994 – 2005  11 years 2005– 2015 10 years 







1984 -2009 25 years 2010 – 2015 5 years 



1997 – 14 Years 2015 – 4 Years 



2012 2015 



 Gradual improvements – for the selection and 
placement 
◦ When to use biaxial vs. uniaxial 
◦ Placement – direction/overlap 

 There still has not been a tool or method to 
include or give credit for the geogrid in MnDOT 
Design method.   

 How do we quantify it? 
◦ State Aid started giving geogrid a GE of 2 inches.  

 Is the benefit consistent throughout the year 
◦ Actually more in the spring or larger loads when you 

need it 
 





• Geogrids are used in base layers to enhance 
flexible pavement performance. 

• For State Aid highways, multiaxial geogrid shall 
have a granular equivalent value of 2 inches. 

• MnPAVE is MnDOT’s pavement design method for 
estimating pavement performance and quantifying 
geogrid benefit. 

Project Objective 
• Design procedures and construction specifications 

are modified to better support geogrid utilization 
so that we build financially effective roadways. 

Presenter
Presentation Notes
Give brief description of the data and work collected for this report. Along with a brief description of geogrid.





• Ideally geogrid would be 
the only difference 
between test sections. 
 
 

• Reality is that other 
variables include soil, 
water, and temperature. 



 Simulates traffic loads 
 Measures surface deflections 
 Fast and non-destructive 















Aggregate gradation 
Friction between particles (roughness) 
Confining stress 
Moisture content (moisture tension) 
Geogrid properties 



Fundamentals of Soil Physics, Hillel 



 Modulus greatly affected by moisture tension 
between particles. 
 

 Moisture tension between particles depends on: 
◦ Quantity of sand, silt, and clay particles (gradation) 
◦ Particle shape (roughness) 
◦ Porosity (total void space “openness”) 
◦ Moisture content (water in voids) 









Increasing confining stress increases resilient modulus. 



Modulus of 8 Inch Aggregate Base Layer 
Confinement = 150 kPa  Particle Friction = .8  Moisture Tension = 1 kPa (gap 3 mm) 

Geogrid Gain Factors 
(at axial strain) 

  0.02%              0.05%               0.1% 

 2.4            2.2            2.1 
 2.4            2.1            2.0   

No Grid  

M=61 
M=63 

M=74 
M=79 

M=79 
M=84 

With Grid  

M=145 
M=149 

M=167 
M=169 

M=163 
M=166 
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Geogrid Gain Factor 

Damage vs Geogrid Gain Factor 
Damage must be less than of 1.0 for 20 year design. 
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