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Geogrids for Roadway Applications 



Brief History of Geotextiles & Geogrids 

 Geosynthetics – numerous categories based on function 

 

 Geotextiles – textile fabrics 

 First used late 1950’s in Europe 

 Became widespread in USA during 1970’s 

 

 Geogrids – open mesh, grid structure 

 Developed shortly after geotextiles began widespread use 

 Tensar introduced to USA in early 1980’s 

 

 

 Many similarities and many differences 



 

 Materials 

 Polypropylene, high-density polyethylene, polyester 

 PVC & polymer coatings 

 

 Manufacturing processes 

 Extruded-punched-and-drawn 

 Slit film, monofilament, multifilament (yarn) 

 Woven 

 Needle punched, non-woven 

 Knit 

 Welded 

Geotextile / Geogrid Types and Manufacturing 





Function and Performance Mechanisms 
 Geotextiles 

Source:  Geotextile-Reinforced Unpaved Road Design – Giroud-Noiray 



Function and Performance Mechanisms 
 Geotextiles 

 Load distribution 

 Soil separation 

 Tensioned Membrane Effect 



Source:  USACOE ETL 1110-1-189 

Lateral Restraint Due to Friction and Aggregate Interlock 

“…lateral restraint has been identified as the primary reinforcement mechanism…”  

Lateral Restraint and Confinement 

Function and Performance Mechanisms 
 Geogrids 



Lateral Restraint resists aggregate particle movement under load 

Rutting 

Roughness 

Fatigue Cracking 

Function and Performance Mechanisms 
 Geogrids 



Lateral Restraint 

 Mechanical Interlock & Lateral Confinement 

 Rib profile 

 Stiff junctions 

 Geogrid/fill compatibility 

 FHWA Guideline: 

D50 < Aperture Size < 2D85  

 

Function and Performance Mechanisms 
 Geogrids 

../../../../i/ifolder/archers/TriAx Integration Project/Movies/Tool 20 B TD stretch short crop.avi


Source:  USACOE ETL 1110-1-189 

Unreinforced Shear Surface 

Reinforced Shear Surface 

Improved Bearing Capacity 

Function and Performance Mechanisms 
 Geogrids 



Sandbox Demonstration 



CAT 733 



“Geogrid improves the ability to obtain compaction in overlying aggregates”  

Function and Performance Mechanisms 
 Geogrids 



Separation 

Function and Performance Mechanisms 
 Geogrids 



Separation 

Function and Performance Mechanisms 
 Geogrids 

../../../../i/ifolder/archers/TriAx Integration Project/Movies/Tool 20 B TD stretch short crop.avi




Geogrids for Roadway Applications 

Geogrid enhances: 

 Stiffness and resiliency of aggregate and granular fill 

 Load distribution 

 Rutting resistance under repeated loads 

 Bearing capacity and settlement resistance 

 Separation of dissimilar soils 



Geogrids for Roadway Applications 

Benefits of using geogrid: 

 Reduce aggregate thickness 

 Reduce or eliminate undercut 

 Expedite construction 

 Cost-effective alternative to cement 

 Improved performance relative to geotextile fabrics 

 

Where to use: 

 Beneath or within aggregate and granular fill 

 Paved and unpaved roads 

 Above and below utilities 

 Whole roadway or isolated areas 

 



Geogrids for Roadway Applications 

Subgrade Improvement: 

 Establish stable working platform 

 Support construction equipment without disturbing subgrade 

 

Aggregate Base Reinforcement: 

 Stiffen aggregate base 

 Extend roadway life 

 Prevent base failure 











Roadway Applications 

Unpaved road 



Roadway Applications 

Unpaved road 

















Roadway Applications 

Structure & utility support 



Roadway Applications 

Structure & utility support 



Roadway Applications 

Structure & utility support 





Roadway Applications 

Construction Entrance 



Guidance Documents 



Guidance Documents 



“Use of Geogrids in Pavement Construction” 

Engineering Technical Letter (ETL) 1110-1-189 

Department of the Army, US Army Corps of Engineers (USACE) 

“Extruded geogrids have shown good performance when compared to other types for 

pavement reinforcement applications.” 

 

Geogrid’s primary uses are… “(a) serve as a construction aid over soft subgrades, (b) improve 

or extend the pavement’s projected service life, and (c) reduce the structural cross section for a 

given service life.” 

 

“Geogrid improves the ability to obtain compaction in overlying aggregates, while reducing 

the amount of material required to be removed and replaced.” 

 

“The ability of a geogrid to separate two (dissimilar) materials is a function of the gradations 

of the two materials.” 

 

Guidance Documents 



USACE–ETL1110-1-189 
Aggregate Surfaced Roads 



USACE–ETL1110-1-189 
Aggregate Surfaced Roads 

Figure 4 – Relationship between cone index, CBR, and shear strength (p. 7) 
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Subgrade Bearing Capacity, CNc, psi

Tandem Axle Gear Weight
One Layer System

Tire Pressure = 80 psi

Tandem Wheel Gear Weight

43,750 lbs
37,500 lbs
24,000 lbs
17,500 lbs
8,000 lbs

Adapted From Steward et al. 1977

a = Radius of Contact Area
3a

54"

13.4 psi 

24” 

21” 

17.3 psi 27.8 psi 

14” 



Tensar SpectraPave Software 

Giroud-Han AASHTO 1993 



TriAx Pocket Card 



TriAx Pocket Card 



Field Test Section 



DCP Test 



NDDOT 2014 Specs – Geogrid 



NDDOT 2014 Specs – Geogrid 





Site Preparation 

 

 Clear and grub 

 

 Strip topsoil and other unsuitable material if necessary 

 

 Avoid subgrade disturbance if existing/plan grades allow 

 

 Lightly roll or backdrag to smooth ruts 

 



Placing and Overlapping Geogrid 

 Shingle in the direction of fill placement 

 

 Plastic or wire ties may be used to secure overlaps 

 These are non-structural, only for ease of construction 

 Most helpful on extremely soft subgrades 

 

 Geogrid may exhibit “roll memory” 

 Pins, staples, or small piles of aggregate may be used to secure 

 Not required 



Geogrid Overlaps 



Geogrid Overlaps 



Fill Placement 

 6” minimum compacted thickness recommended 

 8” recommended for CL5 / CL13 subjected to traffic 

 

 Dump at or before edge of exposed geogrid 

 

 Spread with dozer (preferred) or grader 

 

 Rubber tires directly on geogrid is acceptable (avoid turning) 

 

 No tracked equipment directly on geogrid 

 

 Advance fill ahead and to the edges of geogrid 

 

 Some “waving” in geogrid ahead of fill placement is normal 

 Excessive pinning and tying can create problems 

 

 Compact using standard equipment and procedures 

















Spreading Aggregate 



Spreading Aggregate 



• Bismarck 
• Fargo 
• Minot 


