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Geosynthetics Reinforce 
Wind Energy

Subsidies and federal energy policies 
get most of the headlines, but with 
the increasing size of wind turbines 

and the scale of wind farms, few sites can 

be developed without soil reinforcement 
technologies. Geosynthetics provide the 
stable base for construction works and 
long-term access.

On-shore wind turbine hub heights 
are heading towards 150m. Rotor diame-
ters can exceed 125m. Outputs of 7.5 MW 
per turbine are being achieved regularly. 

Us and global wind energy capacity will nearly double in the next 5 years. geosynthetic reinforcement will play a big role in 
making wind farm construction more economical and sustainable. Photo: Paul Cryan, Usgs
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Hub heights are nearly twice as tall as just 
10 years ago and the energy output is four 
times greater.

Off-shore turbines, which are garner-
ing huge interest now, are being designed 
even larger.

For on-shore applications, supporting 
the enormous weight of a turbine (more 
than 200 tons) frequently requires geosyn-
thetics, as much to support construction 
(e.g., cranes) as to provide long-term soil 
stability and dependable access.

The North American Market
The United States is the world’s sec-

ond largest user of wind energy, trailing 
only China. With an installed capacity of 
nearly 66,000 MW and utility-scale wind 
farms serving many states, the basic scale 
of wind energy growth in the United States 
has been healthy. 

While declining policy and tax sup-
port—much of it linked to political grid-
lock—led to a sharp decline in wind farm 
construction in 2013, the market still add-
ed 8% growth in energy output through 
the end of 2014. 

The annually published Global Wind 
Energy Outlook has forecast a near dou-
bling of global wind energy capacity 

from 2013 to 2020. By 2020, the mod-
erate growth scenario suggests a capacity 
of 712,000 MW will be possible, with as 
much as 1.2 billion tons of CO2 offset by 

the wind energy industry. 
This would also represent a near dou-

bling of capacity in North America (and 
largely in the United States) to just under 

Composite reinforcement materials that join geotextile and geogrid in a single prod-
uct roll provide functional reinforcement, separation, and filtration characteristics to 
wind farm access roads and crane pads. Photo: Combigrid® by NAUe geosynthetics
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August 31st through 
September 3rd, 

2015 

 Join Us In Juneau, Alaska! 

Northern Latitudes Mining Reclamation Workshop 

The Northern Latitudes Mining Reclamation Workshop (NLMRW) is a collab-
orative effort between Alaska and Northern Canada aimed at shedding light 
on the unique issues facing reclamationists in the North. 
This year’s conference includes: 

 Two days of technical presentations from 
the reclamation community 

 Two short courses—Acid Rock Drainage & 
Integrated Mine Closure Planning 

 Two Field Tours—Kensington & Greens 
Creek Mines 

For more information contact: Samantha.Hudson@alaska.gov 
Information / Registration:  https://alma.memberclicks.net/index.php?
option=com_mc&view=mc&mcid=form_193857   
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120,000 MW in a tepid growth scenario 
and more than 150,000 MW if more ad-
vanced and supportive policies come into 
effect. 

That isn’t so hard to imagine. Wind 

energy receives little by way of subsidies 
compared to traditional energy sectors. It 
wouldn’t take much to dramatically move 
the needle in renewables.

In many states, such as Texas, Iowa, 

and Minnesota, energy companies have set 
clear targets (often with legislative encour-
agement) on renewable energy in their grid 
(e.g., 20% by 2020). Wind is providing the 
biggest impact for these states because of 
the ever-increasing efficiency and output 
of the turbines, greater social acceptance 
of renewable technologies, more efficient 
energy transfer in the lines, and the ease of 
constructability of these sites.

 
Firm Footing

Wind farms require space, of course, 
and it is not uncommon for the soils on 
these more remote sites to require stabiliza-
tion technologies in order to support high 
loads. The larger the wind farm array, the 
more roadways will need to be constructed 
between the turbines. Miles of road may be 
needed on a utility-scale site. 

Efficiency is stressed in these road 
networks. A developer wants to minimize 
the amount of roadway to be constructed. 
Also, the developer wants to avoid having 
to use public roads, as much as possible, 
between turbines.

In an optimally designed site, once 
crews are working on a turbine they will 
not need to “leave” the site to assemble the 
next. They hope to move cranes and other 
key equipment from one pad to the next 
without public roadways, as entering them 
with such large loads may require special 
permitting or equipment disassembly.

Crane axels must carry loads in excess 
of 200,000 lb.—not exactly what conven-
tional roads are rated for.

Furthermore, the efficiency and cost 
control of the on-site roads will depend on 
minimizing land disturbance and prevent-
ing road or operational safety problems, 
such as rutting. Hence, geosynthetic rein-
forcement is utilized to stabilize the sub-
grade sooner, which reduces the amount of 
soil needed to be excavated and replaced in 
road construction.

 
Examples

Geogrids and high-strength geotex-
tiles provide enormous benefit to wind 
farm road and crane pad construction. 
They increase subgrade and flexural stiff-
ness. They reduce vertical and shear stress-
es. They minimize or prevent migration of 
fines, reduce aggregate need, and minimize 
excavation.

All of these benefits not only make 
wind energy sites more economical but in 

The large, open space of farmland often features strong winds. Wind turbines are 
frequently installed within fields, utilizing (and reinforcing) the pre-existing low-
volume roads on site. Photo: HUesKer inc.

With on-shore turbine hub heights heading towards 150m and turbine weight well 
exceeding 200 tons, geogrid reinforcement is needed to produce the necessary sub-
grade strength for wind farm construction activities. Photo: terrafix® geosynthetics
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many situations simply possible.
Examples of this utility are numer-

ous and able to be found throughout the 
world’s wind energy infrastructure. 

Reinforcement manufacturer Tensar, 
for example, marked its 100th wind farm 
project—more than 5 years ago. Sites like 
the Talbot Wind Farm (Ontario, Canada) 
saved more than one million dollars in 
construction costs by using geogrid re-
inforcement. Geogrids, such as the com-
pany’s TriAx® series, drastically reduce 

the need for expensive fill to improve the 
bearing capacity of the roads and can lead 
to savings of up to 50% on road and pad 
construction costs.

HUESKER’s Fornit® geogrids have 
been used in a number of wind energy 
applications too. New York’s High Shel-
don Wind Farm, for example, produces 
roughly 130 MW of power to support 
60,000+ homes. The turbines have largely 
been installed on active agricultural lands, 
providing side income for those opera-
tions while taking advantage of the ele-
vated terrain at those locations to harness 
the area’s strongest winds. This provides 
greater output and facilitates efficient de-
livery of power to the town. 

The construction site loads in New 
York were around 5000 psf, making geo-
synthetics a must. The 17-ft.-wide rolls 
helped expedite construction by reducing 
the need to cut from additional rolls to 
reach the necessary width.

NAUE has excelled in wind farm 
constructions internationally with com-
posite reinforcement solutions like Com-
bigrid®, which embeds a durable non-

Geogrids and high-
strength geotextiles pro-
vide enormous benefit to 
wind farm road and crane 

pad construction. They 
increase subgrade and flex-
ural stiffness. They reduce 
vertical and shear stresses. 
They minimize or prevent 
migration of fines, reduce 
aggregate need, and mini-

mize excavation.

AP-7508

SIMPLY ENGINEERED.
Ultimate Shoreline Protection

Appleton, Wisconsin, USA PRESTO GEOSYSTEMS®

Ph: 800-548-3424 • 1-920-738-1328 • www.prestogeo.com

GEOWEB®

Economical and Environmental 
Solution to Erosion & Soil 

Stabilization Challenges

The largest selection and highest quality 
native seed in the western United States,
custom blended to your project’s unique specifications.

Reclamation presents real challenges.
Granite Seed is ready to help.

Utah 801.768.4422
Colorado 720.496.0600

gran i teseed .com



geogrids

24 May/June 2015

woven geotextile within a high-strength 
Secugrid® geogrid. This delivers soil sepa-
ration, filtration, and reinforcement char-
acteristics in a single roll. This solution 
provides multiple layers of road subgrade 
stability in a single layer for quick, substan-
tial ground improvement.

The company has also been involved 
in geosynthetic-based scour protection for 
major off-shore wind turbine installations. 
(The subject merits its own article.)

Despite some fragmented regulations 
between provinces, Canada’s wind energy 
industry advanced in recent years as energy 
providers find solid community support. 
The 270 MW South Kent Wind Farm in 
Ontario is a strong example. With 124 Sie-
mens turbines across a 68,000-acre stretch, 
it’s powering the equivalent of 100,000 
homes. It’s interesting to note that of the 
68,000-acre footprint, the amount of land 
disturbed in construction was just 130 
acres (0.2%). Terrafix TBX geogrids were 
used significantly in creating the stable ac-
cess roads and foundations for construc-
tion pads.

Tencate’s high-strength reinforcement 
geosynthetics (e.g., Polyfelt Geolon®, Mi-
rafi® RSi) have been used to enable con-
struction of wind farms internationally, 
including the Netherlands’ tallest turbine: 
a 280-ton, 135m tall (hub height), 7.5 

MW Enercon E-126. The tip height of 
the blade brings its size to 198m. Without 
the use of the geosynthetic reinforcement, 
it would not have been economically fea-
sible to construct the crane pad that was 
needed to support the construction works. 

Greater Sustainability in Construction
The sustainability benefits of wind 

energy rest not just in the renewability of 
the energy source. Geosynthetic reinforce-
ment, in strengthening soil more efficiently, 

requires less land disturbance than would 
be required to build wind farms without 
reinforcement. Significantly less soil must 
be carved into to achieve the appropri-
ate access road and construction platform 
bearing strength when geosynthetic layers 
are included. Aggregate fill may be reduced 

by up to 40%, and over the course of acres 
of infrastructure this represents substantial 
time, energy, and cost savings in construc-
tion.

The carbon footprint of the on-site 
construction is greatly reduced, as is the 
transport to the site of heavy aggregate in 
polluting trucks.

By reinforcing soils efficiently, wind 
farms are built faster, more economically, 
and more sustainably. L&W

by Chris Kelsey
 

Resources
Geosynthetic reinforcement manu-

facturers offer significant resources by way 
of product data, case studies, and addi-
tional engineering services. Comparative 
data on reinforcement materials can be 
found openly at GeosIndex (www.geosin-
dex.com). The following companies were 
named in this article:

HUESKER 
www.huesker.com

NAUE 
www.naue.com

Tencate 
www.tencate.com

Tensar 
www.tensarcorp.com

Terrafix 
www.terrafixgeo.com
 
Associations
American Wind Energy Association 
www.awea.org

Canada Wind Energy Association 
www.canwea.ca

European Wind Energy Association 
www.ewea.org

Global Wind Energy Council 
www.gwec.net

Chris Kelsey is the editor of Geosynthet-
ica (www.geosynthetica.net) and a regular 
contributor to Land and Water Magazine.

The newest turbines produce 7.5 MW, making wind farms much more efficient 
and powerful than just 10 years ago. These larger turbines require more space. 
geosynthetic reinforcement makes construction safer and more economical while 
lowering the carbon footprint of site activities. Photo: Tencate geosynthetics

Geosynthetic reinforce-
ment, in strengthening soil 

more efficiently, requires 
less land disturbance than 
would be required to build 
wind farms without rein-

forcement. 


