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GEOTEXTILE REINFORCEMENT APPLICATIONS

Geotextiles Flex Their Muscle

In the March/April 2014 issue of Land 
& Water, a general history of geotextile 
developments over the past 40 years was 

published. This was part of the magazine’s 
40-year celebration series. One of the sec-

tions of that article addressed the increas-
ing strength in geotextile materials.

Here, we look a bit further at how geo-
textiles are being utilized in reinforcement 
and soil stabilization applications.

TRANSFORMING THE FIELD
 The Terzaghi Lecture is one of the 
most prestigious lectures in geotechnical 
engineering. In 2008, Dr. JP Giroud 
delivered the lecture and emphasized that 

A new wave of geotextiles, such as TenCate’s Mirafi® RSi series, are characterized by exceptional strength and reinforcement 
performance. Photo by TenCate Geosynthetics Americas.



geosynthetics were the most important 
development in civil engineering in the 
20th century. Giroud, as many Land & 
Water readers know, coined the terms 

“geotextile” and “geosynthetic” in a semi-
nal lecture in 1977 (Paris) to describe the 
materials that had already been in use 
widely but which had not yet been formal-

ized in terminology.
Dr. Bob Holtz, who was selected to 

deliver the 2010 Terzaghi Lecture, echoed 
Giroud’s observation about the impor-
tance of the invention of geosynthetics; 
and, Holtz highlighted how geosynthetics 
had been the first truly new class of con-
struction material to be developed in a 100 
years. 

Geotextiles were the first of the geo-
synthetics to find civil application. Two 
storms kicked off the innovation: severe 
North Sea flooding in 1953 in the Neth-
erlands and a 1957 storm off Florida’s At-
lantic coast.

In the Dutch case, it prompted Royal 
Ten Cate to pioneer polyethylene fiber geo-
textiles specifically for civil use. The Dutch 
Delta Works (one of the Engineering Won-
ders of the Modern World) was built in the 
early 1960s with these materials.

The 1957 Atlantic storm caused severe 
beach erosion at the home of the president 
of an American textiles company, Carthage 
Mills. That spurred the company to devel-
op synthetic filter fabrics, and made them 
the first geotextile company in the US. You 
can find the legacy of this innovation com-
monly installed under riprap.

The early geotextiles were incorporat-
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Seen here: setting the bridge directly atop the geosynthetic-reinforced soil without 
any additional structural elements needed. Photo by Warren Schlatter, Defiance 
County (OH) Engineers Office.
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ed swiftly into designs by engineers, who 
recognized the simple engineering func-
tions the materials could play in lieu of 
much thicker aggregate layers and filters or 
heavier materials that were commonplace 
in traditional construction. (General ac-
ceptance and standardization, of course, 
was a little further off.) Multiple companies 
entered the marketplace and helped usher 
in a wide range of material constructions in 
order to enhance filtration, drainage, sepa-
ration, and reinforcement characteristics of 
what would become known as geotextiles.

 
REINFORCEMENT

Soil reinforcement and stabiliza-
tion has steadily been a use of geotextiles, 
though they are not always thought of in 
the larger construction field as reinforce-
ment materials. Geogrids have been de-
signed more exclusively for reinforcement, 
and, thus, have earned more renown for 
that function. Geotextiles are multi-func-
tional. 

Also, in part, the “fabric” or “textiles” 
background of geotextiles has been a chal-
lenge. When people think of them as fab-
rics, it inspires thoughts of less complex, 
weaker materials. Clothes are made of fab-
ric. You wouldn’t build a bridge on clothes.

However, in the 1990s, the concept 
of reinforcement with “fabrics” was enter-
tainingly taken on by Bob Barrett, who 
had been an early adopter and developer 
of reinforcement designs using a variety of 
materials.

Barrett used jersey barriers, standard 
soil, and layers of bed sheets to show how 
structures could be built on even extremely 
weak fabric. It emphasized, by contrast, 
what the more highly engineered geotex-
tiles could do as efficient, cost-effective 
soil-reinforcement materials. 

A historical video of that experiment 
can be viewed at www.gcswall.com.

The act of separating soil layers with 
a geotextile is an act of reinforcement or 
stabilization. Geotextiles have tensile 
strength. Lower strength silt and clay are 
thus improved by insertion of a geotextile 
layer. 

For roads, the weight of vehicles and 
the rotating force of passing wheels can 
induce pumping of aggregate layers below. 
Fine and coarse-grained aggregate may 
then mix. Rutting or cracking follows. The 
installation of a geotextile separator pre-
vents that mixing of dissimilar layers. The 
drainage/filtration capacity of the geotex-
tile may also be selected to prevent build 
up or infiltration of water into subgrades.

In the construction of a geosynthetic-
reinforced soil (GRS) bridge abutment, the 
closely spaced layers of geotextile encloses 
the compacted soil layers, which, with em-
bedment, improves the bearing capacity 
of the system and prevents water seeping 
down to and building up at the bottom of 
the GRS structure.

Ultimately, it’s difficult to absolutely 
separate out functions of a geotextile be-
cause the material is so multi-functional. 
And, in most designs, it’s fair to say the 

Ultimately, it’s difficult 
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functions of a geotextile 

because the material is so 
multi-functional. And, in 
most designs, it’s fair to 

say the geotextile performs 
more than one function 

even if it is specified for a 
single one.
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geotextile performs more than one func-
tion even if it is specified for a single one. 
Reinforcement, though, deserves more rec-
ognition.

GRS-IBS
The Geosynthetic-Reinforced Soil – 

Integrated Bridge System (GRS-IBS) de-
serves special mention. It has been promot-
ed by the Federal Highway Administration 
(FHWA) and various county engineering 
bodies for more than 15 years; but it has 
been mostly in the past six years that it has 
really received greater attention. The devel-
opment of a strong record of projects and 
historical data on cost and performance has 
helped, and it is now supported by videos 
and regular lectures and training courses by 
FHWA personnel and county engineers, 
such as through LTAPs (Local Technical 
Assistance Programs).

The system represents one of the clear-
est examples of the benefits offered by geo-
textiles in reinforcement designs.

GRS-IBS has had an extraordinary 
impact on the cost-effectiveness of small 
bridges. It has made it far more feasible 
for counties and municipalities to improve 
structures in conjunction with or indepen-
dent of federal funds. Reinforcement geo-
textiles have been critical here. The layers 

are spaced closely (e.g., <12 inches) within 
conventional compacted soil and with 
standard block facings. The superstruc-
ture is placed directly on top of the GRS 
abutment without a joint. The transition 
between the roadway and the bridge deck 
comes without a bump.

Subsequently, an adjacent box beam 
or spread box beam bridge with spans over 
30 feet can be built in less than 1.5 months 
and for less than $100,000. 

Specialized labor is rarely required. 
Less complicated equipment can been used 
and far less land is disturbed. GRS-IBS uses 
simple load-bearing principles, easy-to-
follow construction techniques, and rein-
forcement geosynthetics to turn what used 
to be a many months process into weeks, 
and to turn construction phases that used 
to take weeks into those that take only days.

 
IN THE FIELD

The two companies mentioned 
above—Carthage Mills and TenCate—are 
still both well-involved in the field of geo-
synthetics.

Carthage Mills offers a polypropylene-
based, woven geotextile line (FX® High-
Performance) and polyester woven (FX® 
High-Strength) for reinforcement appli-
cations. These include MSE walls, base 

and  slope reinforcement, void-bridging, 
embankments on soft soils, etc. www.car-
thagemills.com

TenCate’s Mirafi® RSi series offers 
an exceptional tensile modulus for high-
strength reinforcement. MSE walls, road 
and railway base course reinforcement, 
runway design, and other applications uti-
lize this woven geosynthetic. Enhancing 
wicking properties are also available with 
these materials. www.tencate.com

A few other companies and products 
include:

HUESKER inc. offers multiple 
products for reinforcement. Robutec® is a 
high-modulus, low-creep, alkali-resistant 
woven material. Ringtrac®, uniquely, is a 
reinforcement geotextile used as a cylin-
drical reinforcement sleeve, such as for 
geotextile-encased columns (GECs). www.
huesker.com

Polymer Group, Inc.’s heat-bonded 
nonwoven TYPAR geotextile was one of 
the first products on the market. Devel-
oped in the 1960s by DuPont, the line has 
decades of project records and data in road 
reinforcement. www.typargeosynthetics.
com

The woven Geotex® line from Propex 
includes varieties for moderate soil rein-
forcement (e.g., embankments, slopes) and 
higher-strength applications (e.g., lagoon 
closure). www.geotextile.com

A range of geotextile material data 
from throughout the industry is published 
openly on www.geosindex.com.

  
CONTINUING DEVELOPMENT

While geotextiles are often used as 
“commodity” products, such as for cush-
ioning layers within a more expensive bar-
rier system (e.g., landfill cell construction), 
they continue to be a source of innovation 
as manufacturers achieve new strengths 
and filtration/drainage properties; and, as 
designers find ways to utilize the multiple 
functions of geotextiles to achieve stronger 
project economics and long-term perfor-
mance. L&W

by Chris Kelsey

Chris Kelsey is the editor of Geosyn-
thetica (www.Geosynthetica.net), an online 
publication dedicated to geosynthetics and 
geotechnical engineering.

GRS bridge abutments, generally built with geotextile reinforcement, have yielded 
substantial time and cost savings in small bridge construction. Photo by Warren 
Schlatter, Defiance County (OH) Engineers Office.


