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Geosynthetics 

Á Geo: Earth - soil or rock 

Á Synthetics:  

 Man-made products, mainly polymers 



Textural Soil Classification 

Soil Name Particle Size (in.) U.S. Sieve No.  

Boulders > 12 

Cobbles 12 - 3 

Gravel 

Coarse 

Fine 

Sand 

Coarse 

Medium 

Fine 

Clays and silts 

3 ï 3/4 

3/4 ï 0.19 

0.19 ï 0.079 

0.079 - 0.017 

0.017 - 0.003 

< 0.003 

3 - 3/4 in. 

3/4 in. to No. 4 

No. 4 to No. 10 

No. 10 to No. 40 

No. 40 to No. 200 



State of Soil 

Dry 

Unsaturated 

Saturated 



Particle Sizes 

Particle Size (in.) ï log Scale 
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 Soil Gradation 

Cu > 4 (gravel) or 6 (sand) 

Others 

1 < Cc < 3 
Well-graded (W) 

Poorly-graded (P) 

Coefficient of uniformity 
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Surface Erosion Potential and 

Plant Growth Capability 

Rivas (2006) 



Soil Permeability 
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Basics of Physics 
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Soil Strength 

tan
A

W
cf

Shear strength 

c = cohesion  

 = frictional angle 

P 

W 

F = f A 

A 

Soil 

Short term  

c = 0 for uncemented sand  

(air dry or saturated) 

c > 0 for clay  

(air dry or saturated) 

Long term  

c = 0 for uncemented sand  

c = 0 for clay (saturated) 



Apparent Cohesion 

tan
A

W
caf

Shear strength 

ca = apparent cohesion  

 = frictional angle 

Apparent cohesion  

Å Exist when soil is unsaturated due to capillary action 

(i.e., suction), but disappear when soil is saturated or dry 

  

Å Rooted soil has apparent cohesion 



Long-term Stability of Natural Slope 

01.
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Seepage water 

For typical soil,  = 30o 

2(H):1(V) slope (27o) 4(H):1(V) slope (14o) Stable 



Products of Geosynthetics 



 

 Geosynthetic Products 

Á Geotextile (GT) 

Á Geogrid (GG) 

Á Geonet (GN) 

Á Geomembrane (GM) 

Á Geosynthetic Clay Liner (GCL) 

Á Geocell/geoweb (GW) 

Á Geocomposite (GC) 

Á Geotube (GTB) 

Á Erosion mat (EM) 

Á Others 



 

 
Types of Geosynthetics Used 

Gabr et al. (2006) 



 

 
Type of Polymer 

Á Polypropylene (PP) 

Á Polyester (PET) 

Á Polyethylene (PE) 

Á Polyamide (nylon) 

Á Others 



 

 Geotextiles 

Á Nonwoven Geotextiles: bonded or needle-punched 

  

Á Woven Geotextiles 



 

 
Geogrids 

Á Consist of apertures with ribs  

 

Á UX, BX, or TX geogrid 

 

Á Punched and drawn, coated woven or wielded 



 

 
Geonets 

Á Grid-like materials, made of polyethylene (PE) 

Á Have thickness difference in ribs 

Á Used for in-plane drainage 



 

 
Geomembranes 

Á PE dominates, sometimes PP or PVC 

Á Manufactured by extrusion 

Á Smooth or rough (textured) surfaces 

Á Impermeable materials, mainly used as barriers 



 

 Geosynthetic Clay Liners 

Á Bentonite clay bonded between two geotextiles 

Á Used as replacement for compacted clay liners or 

geomembranes 



 

 Geocomposites 

Á Combine two or more geosynthetic products to one 

product 

Á Geotextile-geonet composites 

Á Geotextile-geogrid composites 


