PROJECT SUMMARY | GW03
Rammed Aggregate Pier® System

Winnebago 1 Windfarm
Winnebago County, Iowa
Using the Geopier GP3® system led to an
optional foundation design where
construction cost was minimized
Description: Construction of ten wind turbine towers.
The towers are on octagonal footings with a width of
45 to 60 feet. Maximum design pressures were on the
order of 4,165 psf and 2,180 psf for extreme and
normal loading conditions. The sustained dead load
pressure is 1,500 psf.
Subsurface Conditions: The soil profile generally
consisted of medium stiff to stiff silty clay or lean clay
loess or weathered glacial till materials to depths of
about 13 to 18 feet over stiff to very stiff sandy lean
clay glacial till.
Geopier Solution: One of the interesting details of
this project was the desire of the Project Developer to
maximize the feasibility of the foundation cost by
reviewing Rammed Aggregate Pier® (RAP) solutions
for various bearing pressures. By increasing the
bearing pressure with an appropriate RAP
reinforcement solution the overall cost of the
concrete, steel, excavation, etc. was reduced.
Ultimately, it was determined that an RAP soil
reinforcement solution creating a bearing pressure of
up to 4,500 psf was the most economical for this
project. RAP elements were installed in a
configuration to satisfy this criteria extending
to depths ranging from 7 to 15 feet below the
foundation pad.
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MODULUS TEST PIER SETUP
The test RAP element was installed near the planned
wind turbine mat foundation on site. The test pier had
a shaft length of 12 feet, and the top-of-pier elevation
was set 9 feet below the working grade. Two telltales
were set at the bottom of the reinforcing element, to
monitor deflections at the base during the modulus
test. A concrete cap was cast over the reinforcing
element, and then a reaction frame was erected over
the test element, with helical screw piles providing the
uplift resistance.

Modulus test results showed less than ¼-inch of top-of-Geopier deflection.
MODULUS TEST RESULTS
Geopier RAP Modulus Load Test
Deflection vs. Geopier Stress
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The results of the test exceeded the design Geopier
stiffness modulus of 175 pci at 100 percent of the
design stress, with less than ¼-inch of top-of-Geopier
deflection. The bottom telltales showed negligible
deflection at 100 percent of the design stress,
indicating that little if any stress was transferred to
the bottom of the element.

top of Geopier
tell-tale

-0.4

-0.5

130 Harbour Place Drive, Suite 280, Davidson, NC 28036
800.371.7470 | www.geopier.com | info@geopier.com | marketing@geopier.com
©2016 Geopier Foundation Company, Inc. The Geopier® technology and brand names are protected under U.S. patents and trademarks listed at www.geopier.com/patents
and other trademark applications and patents pending. Other foreign patents, patent applications, trademark registrations, and trademark applications also exist.

