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     Types 

• Geotextiles 
• Geogrids 
• Geonets 
• Geocells 
• Geomembranes 
• Geosynthetic Clay 

Liners 
• Geopipe 
• Geofoam 
• Geofibers 
• Geocomposites 

 
 

 

What Are Geosynthetics? 
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GEOPIPE  

GEOFOAM  
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Basic Functions of 

Geosynthetics  

 

• Drainage 

• Filtration 

• Separation 

• Reinforcement 

• Containment/ Moisture Barriers 



Applications of Geosynthetics 

 in Low-Volume Roads 
 

 Drainage and Filtration 

  -In Underdrains & Filter Blankets 

  -Behind Riprap 

 Base-Subgrade Separation 

 Subgrade Reinforcement 

 Structure Reinforcement 

  -In Retaining Walls 

  -Reinforced Slopes 

 Erosion Control-Sediment Traps 

 Edge Drains, Moisture Barriers 

 

– Containment 

– Geocells, Geonets, Geofoam, Geopipe 





DRAINAGE AND FILTRATION 

D. Alzamora 



The Two Basic Functions of Filters: 

 
1)Retain or prevent the movement of soil (piping) 

from behind riprap or gabions  

into the coarse rock, or into the drain rock.  

 

2) Prevent water pressure buildup by allowing  

groundwater to flow from  

the soil without building up pressure.  

 

Types of filters 
 -Coarse sands and gravels 

 -Geotextiles 





Filter Criteria 

    Soil -% Minus 200 (passing .075 mm) 

    <15%  15-50% >50% 

For Retention 
 AOS (mm)  0.43    0.25  0.22 

(For cohesive soil with PI>7, maximum AOS= 0.3 mm.) 

 

For Permittivity 
  (per second)  0.5     0.2  0.1 

(Permeability of geotextile >> permeability of the soil) 

 

For Clogging Resistance 
   O95(geotextile) ≥ 3D15 (soil) 

(Where O is the geotextile opening or pore size, like  AOS)  



Drainage Design Requirements 

• Permittivity/Permeability 

• Flow Capacity 

• Piping Prevention 

• Clogging Resistance 

• Strength, Durability, Survivability 

– Grab, Seam and Tear Strength 

– Puncture and Burst Strength 

– UV Resistance 



Specifications 















Filter Blankets 



Behind Riprap 









D. Elton 





Filter “Bib” 



Commonly Used Materials 

• Needle Punch Non-Woven Geotextile 

– 6.0 oz/sq. yd. (200 g/sq. m.) 

• Woven Monofilament 

 

• Behind Riprap, use strong material 

• Don’t use slit-film woven geotextiles for 

filtration /drainage applications 



STRUCTURE REINFORCEMENT 

FHWA 



MSE Walls 













Key Design Issues 

• Facing Materials 

• Reinforcement Spacing and Type 

• Strength Reduction Factors and 

 Factor of Safety 

• Reinforcement Length 

• Face Connection Details 

• Drainage Requirements 

• Foundation and Global Stability 

 

 



GRS Bridge Abutments 









NCHRP RPT 5xx 





Reinforced Fills 









“Deep Patch” 









Geosynthetic Requirements 

• Allowable long-term tensile strength 

• Drainage and survivability?? 

 

Materials Commonly Used 

• Needle-punch Non-woven 

• Slit-film Woven 

• Woven Monofilament (strong) 

• Geogrids 

 





EROSION CONTROL 
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Silt Fence 
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Erosion Control Netting 





Check Dams 



TRM 

Turf Reinforcement Mats 







Geosynthetic Requirements 

• Filtration and Drainage 

• UV Resistance 

•  Biodegradability 

 

Commonly Used Materials 

• Slit-Film Wovens 

• Woven Monofilament 

• Netting 





HDPE GeoCells 









GeoCell Walls 







GeoFoam 













GeoPipe 









Take it Jeb!! 



SUBGRADE SEPARATION AND REINFORCEMENT 













AMANCO-Colombia 
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GeoMembranes 







Questions?  

 

Thank You!  

Gracias! 

Obrigado!  
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