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Geosynthetics

AGeo: Earth - soil or rock
ASynthetics:
Man-made products, mainly polymers




Textural Soil Classification

Soil Name Particle Size (in.) U.S. Sieve No.
Boulders > 12
Cobbles 12 - 3
Gravel
Coarse 37 3/4 3-3/41In.
Fine 3/47 0.19 3/41n.to No. 4
Sand
Coarse 0.197 0.079 No. 4 to No. 10
Medium 0.079 - 0.017 No. 10 to No. 40
Fine 0.017 - 0.003 No. 40 to No. 200
Clays and silts < 0.003
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Soil Gradation
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Surface Erosion Potential and

Plant Growth Capability

USDA USCS USCS Soil Surface Er:osmn Suppnr’g of
Soil Texture® group Description Potential Vegetation
symbol (rill/interrill/wind) Establishment
Gravel GW Well-graded gravel Low to medium Poor
Gravel GP Poorly-graded gravel Low Very poor
Gravel/silt GM Silty gravel Low to medium Poor to fair
Gravel/clay GC Clayey gravel Low Poor to fair
Sand SW Well-graded sand Medium to high Poor to fair
Medium to high
Sand SP Poorly-graded sand Wind erosion-high Very poor
Loamy sand SM Silty sand Medium to high Good to very good
Sar;[;:i;nn;:lay SC Clayey sand Medium to high Good to very good
High
Silt ML Silt Wind erosion- Good to very good
high to very high
Clay CL Clay Low to medium Fair to good
Silt MH Silt, high plasticity Medium Good
Clay CH Clay, high plasticity Low to medium Fair to good
PT, OL/ o )
OH Peat/Organic silts/clays Low to high Very good

* The USDA soll texture system does not correlate well with some aspects of the USCS, especially for gravelly
and organic solls. .
? Rivas (2006)



Soil Permeability




Basics of Physics

Frictional coefficient Factor of Safety
- F tan
f =—=tan¢ FoS:—:—d)
W T tana

¢ = frictional angle



Soil Strength

Short term

c = 0 for uncemented sand
(air dry or saturated)

c > 0 for clay
Shear strength (air dry or saturated)

Long term

W
T =C+ Ktancl)
¢ = 0 for uncemented sand

C = cohesion c = O for clay (saturated)
¢ = frictional angle



Apparent Cohesion

Shear strenqth

o4 Wtanq) C, = apparent cohesion
TR ¢ = frictional angle

Apparent cohesion

AExist when soil is unsaturated due to capillary action
(.e., suction), but disappear when soill is saturated or dry

ARooted soil has apparent cohesion



Long-term Stability of Natural Slope

LN

Seepage water

210 FS~052M% 5
fano fano

>1.0

For typical soil, ¢ = 30°

2(H):1(V) slope (27°) ~=iStables= 4(H):1(V) slope (14°)



Products of Geosynthetics



Geosynthetic Products

AGeotextile (GT)

AGeogrid (GG)

AGeonet (GN)

AGeomembrane (GM)
AGeosynthetic Clay Liner (GCL)
AGeocell/geoweb (GW)
AGeocomposite (GC)
AGeotube (GTB)

AErosion mat (EM)

AOthers



Number of respondents reporting use
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Type of Polymer

APolypropylene (PP)
APolyester (PET)
APolyethylene (PE)
A

A

Polyamide (nylon)
Others



Geotextiles

ANonwoven Geotextiles: bonded or needle-punched

AWoven Geotextiles




Geogrids

AConsist of apertures with ribs
AUX, BX, or TX geogrid

APunched and drawn, coated woven or wielded




Geonets

AGrid-like materials, made of polyethylene (PE)
AHave thickness difference in ribs
AUsed for in-plane drainage




Geomembranes

APE dominates, sometimes PP or PVC
AManufactured by extrusion

ASmooth or rough (textured) surfaces
Almpermeable materials, mainly used as barriers




Geosynthetic Clay Liners

ABentonite clay bonded between two geotextiles
AUsed as replacement for compacted clay liners or
geomembranes




Geocomposites

ACombine two or more geosynthetic products to one
product

AGeotextile-geonet composites

AGeotextile-geogrid composites



