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Geosynthetics 101

1960

1940

1980

1970

1920

1990
2000

2010

1930

1950

Spun-bond nonwoven textiles

developed for carpet industry

First nonwoven

used in a dam

Needle-punched nonwovens

appear used in Europe

Slit film woven & 

‘modern’ monofilament.

+

Term ‘Geotextile’ used

for the first time

Biaxial geogrid

High performance

woven geotextile
Cotton fibers used to

build road on swamps



Global leader in geosynthetics

for environmental infrastructure

Global leader in geosynthetics 

for civil infrastructure

Global leader in geosynthetics

for erosion control

Why use Geosynthetics?



Global leader in geosynthetics

for environmental infrastructure

Why use Geosynthetics?

Faster Construction

Less Natural Resources

More Sustainable Solution

More Resilient Solution

Less Cost
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Functions of Geosynthetics in Roadways
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Geosynthetic Selection in Roadway Applications

Separation

Reinforcement

Confinement

Filtration

Drainage
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FHWA-07-092 Geosynthetic Design & Construction Guidelines

Definitions: Geosynthetic Functions in Roadway 
Applications

Maintains integrity & function 
of two dissimilar materials

Separation
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FHWA-07-092 Geosynthetic Design & Construction Guidelines

Definitions: Geosynthetic Functions in Roadway 
Applications

Separation

Filtration

Drainage

Reinforcement

⎼ Bearing Capacity Increase

⎼ Lateral Restraint/Confinement
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FHWA-07-092 Geosynthetic Design & Construction Guidelines

Definitions: Geosynthetic Functions in Roadway 
Applications

Separation

Filtration

Drainage

Reinforcement

⎼ Bearing Capacity Increase

⎼ Lateral Restraint/Confinement

⎼ Membrane Tension Support

VERTICAL SUPPORT 

COMPONENT OF 

MEMBRANE

MEMBRANE TENSION 

IN GEOSYNTHETIC



GMA White Paper II – Section 1.4.1

Geosynthetic Functions in Roadways/Stabilization

High Strength Woven 

Geotextile          

Geogrids
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Next Generation Geosynthetics
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Geosynthetics 101

1960

1940
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1970

1920
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2000

2010

1930

1950

Spun-bond nonwoven textiles

developed for carpet industry

First nonwoven

used in a dam

Needle-punched nonwovens

appear used in Europe

Slit film woven & 

‘modern’ monofilament.

+

Term ‘Geotextile’ used

for the first time

Biaxial geogrid

1st Generation 
High performance
woven geotextileCotton fibers used to

build road on swamps
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First Generation
HP-Series

HP Series

• Multifilament

• Stabilization Fabric

• First Iteration of an all-in-one 

Geosynthetic
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Tensile strengths vs. flow rates
HP-Series
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Geosynthetics 101

1960

1940

1980

1970

1920

1990
2000

2010

1930

1950

Spun-bond nonwoven textiles

developed for carpet industry

First nonwoven

used in a dam

Needle-punched nonwovens

appear used in Europe

Slit film woven & 

‘modern’ monofilament.

+

Term ‘Geotextile’ used

for the first time

Biaxial geogrid

1st Generation 
High performance
woven geotextileCotton fibers used to

build road on swamps

2nd Generation
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2nd Generation
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What Differentiates 2nd Generation?

Second Generation

Double Layer Weave
First 

Generation

Twill Weave

Slit Tape

(Basket Weave)

Monofilament

(Basket Weave)
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Second Generation
RSi-Series

RSi Series

• High Flow Rate Stabilization

• Separation, Filtration & 

Reinforcement

• Confinement by friction



2nd Generation 1st Generation

V
S

ManufacturingDouble layer weave Single layer weave

Tensile Strengths Industry standards for wovensSignificantly stronger

Apparent Opening Size#40 US Sieve or 425 microns #30 US Sieve or 600 microns 

Coefficient of Interaction Ranges from 0.80 to 0.85Minimum of 0.89

Flow Rates 30 – 60 gal/min/ft270 – 75 gal/min/ft2
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What happened here?
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RSi Case Study – Temporary Construction Access

Mirafi® Roadway Geosynthetics



31

Mirafi® Roadway Geosynthetics
RSi Case Study
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PROBLEM: 

Low strength soils causing 
equipment break downs and 
stopped construction activities

Chicot Solar Energy Center – Chicot County, AR

SOLUTION: 

Mirafi® RS380i (70,000 yd2) with 
7” of clean stone

BENEFITS:

Cost effective, permanent solution

Stabilization with RS380i provided 38% cost savings and got crews back to work in stopped 
conditions



|   Confidential 33
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INITIAL INSTALLATION PHASE

Pinnington Solar – Texas

SOLUTION: 

Mirafi® RS380i with 6” of 
aggregate

BENEFITS:

Cost effective, permanent solution

Stabilization with RS380i provided huge cost savings



Integrated 
High 
Engineered 
Geotextile
Active Moisture Management & 

Reinforcement

36
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MIRAFI RSi-Series (Separation, Filtration, Reinforcement, 
Confinement, Drainage & Moisture Management)

Integratio
n

Higher 
Modulus

Higher 
Water Flow

Better 
Separation

Better 
Confinemen

t

Product 
Identificatio

n

Multi-Layered 2-Part Woven 

Geotextile
 Black polypropylene yarns provide 

reinforcement & stabilization

 Blue texturized nylon yarns provide moisture 

management
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Blue texturized nylon yarns provide 

passive moisture management
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Multi-layered 2-part woven geotextile

• Black polypropylene yarns provide 

reinforcement & stabilization

• Blue nylon yarns provide continuous 

moisture management

• Separation, filtration, reinforcement, 

confinement & enhanced drainage

• Ideal for expansive soil areas

Third Generation – Wicking Geosynthetic
H2Ri-Series
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MIRAFI H2Ri Series (Separation, Filtration, Reinforcement, 
Confinement, Drainage & Enhanced Moisture Management)

Multi-Layered 2-Part Woven 

Geotextile
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Placement of H2Ri



Dalton Highway without Mirafi® H2Ri, June 2013



Dalton Highway with Mirafi® H2Ri, June 2013
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Wicking Geosynthetic
Lets See How It Works

• Up to 1.4 gal/day/lineal foot

• Each roll can remove up to 375 gal/day per 

exposed edge

• Up to ~15,000 gal/day per mile 

of roadway



Wicking Geosynthetic
Installation



Wicking Geosynthetic
Installation

Drainable edge on one side of the roadDrainable edges on both side of the road

Center panel on top Far side panel on top
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Current Roadway Design Methodologies Using 
Geosynthetics
Paved Roads, Unpaved Roads, and Rail Ballast Structures
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WWW.MIRASPEC.COM
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InfraSolve Design Software
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Giroud-Han Design Method

• Design Method for Geogrid-Reinforced Unpaved Roads

• Modified for geotextiles and geocells

• Industry standard design method

• Suitable for weak subgrade soils:

InfraSolve Design Software – Unpaved Roads
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Subgrade (Shear strength of 2.6 psi or CBR of 0.60%)

26 inches Granular Subbase

(No Geosynthetic)

Shear strength of 13.1 psi or 

CBR of 3.0%

RS580i & 12 inches Granular Subbase Partially Stabilized Platform

(Shear strength of 13.1 psi or CBR of 3.0%)

Layer 1 

Giroud-Han

Analysis
Layer 1 

Giroud-Han

Analysis

22.5 inches Granular Base
Layer 2 

Giroud-Han

Analysis

RS380i reinforced 6.5 inches 

Granular Base

Layer 2 

Giroud-Han

Analysis

Gravel Only Structure

Single RS580i Layer 

Option
RS580i and 

RS380i 2-Layer 

Option

22.5 inches Granular Base

STABILIZATION DESIGN – SOFT SUBGRADES
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Layer 1 Parameter Value

Subgrade Shear Strength 2.6 lb/in2

Axle Load 18,000 lb

Axle Passes 500 to 750

Tire Pressure 110 lb/in2

Rut Depth 3 inches

CBR of Roadway 

Aggregate

20

Factor of Safety 1.0

STABILIZATION DESIGN – SOFT SUBGRADES
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Determined using observed subgrade conditions or field 

testing:
Visual SPT Shear Strength CBR

Person standing sinks more than 3 

inches
<2 < 1.7 psi < 0.4%

Person walking sinks 2 to 3 inches 2 – 4 1.7 to 3.5 psi 0.4% to 0.8%

Person walking sinks about 1 inch 4 - 8 3.5 to 7 psi 0.8% to 1.6%

Layer 1 Parameter Value

Subgrade Shear Strength 2.6 lb/in2

Axle Load 18,000 lb

Axle Passes 500 to 750

Tire Pressure 110 lb/in2

Rut Depth 3 inches

CBR of Roadway 

Aggregate

20

Factor of Safety 1.0

STABILIZATION DESIGN – SOFT SUBGRADES
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Not fully stabilized.  Goal of analysis is to achieve results that 

are similar to a weak subgrade (CBR of about 3.0%):

Visual SPT Shear Strength CBR

Loaded dump truck ruts 1 to 3 inches 15 - 30 14 to 28 psi 3.2% to 6.4%

Layer 1 Parameter Value

Subgrade Shear Strength 2.6 lb/in2

Axle Load 18,000 lb

Axle Passes 500 to 750

Tire Pressure 110 lb/in2

Rut Depth 3 inches

CBR of Roadway 

Aggregate

20

Factor of Safety 1.0

STABILIZATION DESIGN – SOFT SUBGRADES
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STABILIZATION DESIGN – SOFT SUBGRADES



59

STABILIZATION DESIGN – SOFT SUBGRADES
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STABILIZATION DESIGN – SOFT SUBGRADES



61

Subgrade (Shear strength of 2.6 psi or CBR of 0.60%)

26 inches Granular Subbase

(No Geosynthetic)

Shear strength of 13.1 psi or 

CBR of 3.0%

RS580i & 12 inches Granular Subbase Partially Stabilized Platform

(Shear strength of 13.1 psi or CBR of 3.0%)

Layer 1 

Giroud-Han

Analysis
Layer 1 

Giroud-Han

Analysis

22.5 inches Granular Base
Layer 2 

Giroud-Han

Analysis

RS380i reinforced 6.5 inches 

Granular Base

Layer 2 

Giroud-Han

Analysis

Gravel Only Structure

Single RS580i Layer 

Option
RS580i and 

RS380i 2-Layer 

Option

22.5 inches Granular Base

STABILIZATION DESIGN – SOFT SUBGRADES
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Layer 2 
Parameters

Value

Subgrade Strength 3.0%

Axle Load 18,000 lb

Axle Passes 25,000

Tire Pressure 110 lb/in2

Rut Depth 1.5 inches

CBR of Roadway 

Aggregate

20

Factor of Safety 1.2

Visual SPT Shear Strength CBR

Loaded dump truck ruts 1 to 3 inches 15 - 30 14 to 28 psi 3.2% to 6.4%

Remember what the results of the analysis of the first layer is 

simulating:

STABILIZATION DESIGN – SOFT SUBGRADES
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Goal of analysis is to achieve fully stabilized results that are 

able to support construction activities.  Customize for 

individual project.

Layer 2 
Parameters

Value

Subgrade Strength 3.0%

Axle Load 18,000 lb

Axle Passes 25,000

Tire Pressure 110 lb/in2

Rut Depth 1.5 inches

CBR of Roadway 

Aggregate

20

Factor of Safety 1.2

STABILIZATION DESIGN – SOFT SUBGRADES
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STABILIZATION DESIGN – SOFT SUBGRADES
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STABILIZATION DESIGN – SOFT SUBGRADES
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STABILIZATION DESIGN – SOFT SUBGRADES
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Subgrade (Shear strength of 2.6 psi or CBR of 0.60%)

26 inches Granular Subbase

(No Geosynthetic)

Shear strength of 13.1 psi or 

CBR of 3.0%

RS580i & 12 inches Granular Subbase Partially Stabilized Platform

(Shear strength of 13.1 psi or CBR of 3.0%)

Layer 1 

Giroud-Han

Analysis
Layer 1 

Giroud-Han

Analysis

22.5 inches Granular Base
Layer 2 

Giroud-Han

Analysis

RS380i reinforced 6.5 inches 

Granular Base

Layer 2 

Giroud-Han

Analysis

Gravel Only Structure

Single RS580i Layer 

Option
RS580i and 

RS380i 2-Layer 

Option

22.5 inches Granular Base

STABILIZATION DESIGN – SOFT SUBGRADES
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Geosynthetics - Savings Beyond Financial Value

• Reduced excavation and 

disposal of original 

subgrade soil

• Time and effort to place 

and compact 3-4 additional 

lifts of stone

• Reduced construction 

traffic on the site and 

surrounding roads

• Less risk of encountering 

contaminated subgrade 

soil

• Reduced carbon emissions

Reduced Carbon Footprint Reduced Cost

Sustainable Manufacturing Reduced Transportation

Traffic & Emissions



Benefits to Using Geosynthetic for Subgrade Stabilization and Reinforcement over Chemical 

Stabilization 

High Strength Woven Geotextiles Chemical Stabilization 

No specialized equipment needed

No curing time – construction can continue immediately 

after installation.

Can be installed in all weather conditions, including wind 

and cold. 

Validated through multiple full-scale performance 

testing with third-party experts

Service life of the geosynthetic is longer than the roadway 

itself. Once installed the geosynthetic will continue to 

improve performance and will not break down due to 

freeze/thaw and wet/dry cycles. 

Allows for the proper drainage of the pavement area to 

improve overall performance. 

If future maintenance is needed, it can occur above the 

level of the geosynthetic. MIRAFI H2Ri & RSi will continue 

to improve the roadway’s performance after maintenance 

and rehabilitation.

Specialized equipment and contractor needed.

Standard cure time is 7 days

Cannot be installed in windy conditions due to the caustic 

nature of the materials. Materials are harmful to inhale and 

can cause damage to car paint.

No design ESAL or structural number provided by chemical 

stabilization, which is required for an AASHTO 93 design

Commonly exhibits poor strength retention when 

exposed to hydration, providing only a short-term 

solution.

No drainage layer is included, making roadway 

susceptible to water damage.

Full-depth repair is needed when roadways fail and the 

chemical stabilization process will need to be repeated.

Ease of installation 

Construction time

Installation 
environment

Performance - drainage

Performance  life

Performance 
verification & third-
party testing

Future maintenance 
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Thank you

Rocio Lopez-Velasco  MSc. Eng. 

Engineering Business Manager

(cell) 225-461-1554

rlopez@solmax.com


