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CONCRETE PROOF:

MAJESTIC WIND FARI

By using the Putzmeister Telebelt .
conveyor to transport concrete,
contractors were able to meet theil
deadlines efficiently and certain of

a job well done.

By Kelly Hayes

Kelly Hayes is marketing services manager at Putzmeister America, Inc. For more information call
(262) 884-6387, e-mail hayesk@putzam.com, or go to www.putzmeister.com.

AS OF JANUARY 2009 TEXAS IS THE NATION'S
number-one producer in megawatts of installed
utility-scaled wind power, with a total of 7,116
megawatts. As a result of the growth in Texas
wind farm development, Mortenson Construc-
tion and Brundage-Bone Concrete Pumping
have seen an unbelievable boost in wind farm
projects.

Mortenson and Brundage recently worked
together on the Majestic Wind Farm project in
Panhandle, Texas, where Brundage’s Putzmeis-
ter Telebelt® TB 110 telescopic belt conveyor
delivered 18,000 cubic yards (13,762m?) of con-
crete for 53 wind turbine foundations and ped-
estals.
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Farm Forecast

The United States is the world leader in wind
electricity generation. As of September 2008,
wind provides 20,152 megawatts of its electrical
capacity, which is enough electricity to serve 5.3
million U.S. homes. This is the electricity-gener-
ating equivalent of 28.7 million tons of coal, or
90 million barrels of oil.

According to the American Wind Energy As-
sociation (AWEA) the U.S. wind energy industry
installed 5,429 megawatts of new wind capacity
in 2007, crushing all of its previous records. In
2006 a record 2,454 megawatts of new capacity
was installed, according to the U.S. Department
of Energy in their Annual Report on U.S. Wind
Power, Installation, Cost, and Performance




Trends: 2006. This expanded America’s total
wind power generating capacity by 45 per-
cent in 12 months. This record also brought
an investment of more than $9 billion into the

economy.

Even though Germany has more generating
capacity installed (about 23,000 megawatts),
the United States is producing more electric-
ity from wind because of its much stronger air
currents. AWEA announced on its Web site in
January 2009 that a record 8,358 megawatts of
new wind capacity was added in 2008 in the
United States, again crushing all of its previous
records. 2008’s installation of new wind capac-
ity expanded America’s wind energy fleet by 50
percent, bringing total U.S. capacity to about

Fig. 1: Each wind turbine at the Majestic Wind Farm
is comprised of a concrete pedestal connected to a
pentagon-shaped concrete foundation with embed-
ded rebar.

25,170 megawatts. Texas takes the number-two
spot next to first place North Dakota for wind
energy potential.

A study by the U.S. Department of Energy
showed that wind could provide 20 percent of
U.S. electricity by 2030. This would in turn sup-
port 500,000 jobs and reduce greenhouse gas
emissions equal to removing 140 million vehicles
from the road.

Natural Growth

According to Mortenson, the general contrac-
tor for the project, the development of the
79.5-megawatt Majestic Wind Farm is part of an
initiative by Xcel Energy to supplement its tradi-
tional power for the Amarillo, Texas, area with
renewable energies.

Xcel is a leading combination electricity and
natural gas energy company that offers a compre-
hensive portfolio of energy-related products and
services to 3.3 million electricity customers and
1.8 million natural gas customers. Mortenson
had six other wind turbine projects going at the
same time as the Majestic Wind Farm.

“At Brundage we've had a steady amount of
wind turbine projects in the Texas area,” ac-
cording to Ross Finnestad, branch manager of
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Fig. 2: Concrete being placed for a wind turbine foundation and pedestal on the Majestic Wind Farm job site.

the company’s Oklahoma City and West Texas
branches, a subcontractor on the project, “and
we don'’t see it slowing down anytime soon”

Project Pressures
The aggressive schedule was perhaps the most
challenging part of this project, especially when
Mortenson was coordinating with several differ-
ent landowners, municipalities, and utility con-
tractors at one time. The Oklahoma City-based
Brundage team arrived on site in late July 2008
and was hired by Mortenson to convey 18,000
cubic yards (13,762m?) of concrete for 53 wind
turbine foundations and pedestals by early fall
2008. Mortenson’s experience with both the
Brundage team’s expertise and their line of
Putzmeister Telebelts is what led them to work-
ing together again on the Majestic Wind Farm.
“A typical week on the job included early
morning pours for the foundations and pedes-
tals that started at two a.m., Monday through
Saturday,” Finnestad says. “Usually it would be
a 10-hour day. We conveyed concrete for two
foundations and two pedestals six days a week,
and the Telebelts made what could have been a
grueling job more efficient. The purpose of the
foundation for a wind turbine is to give the tow-
er stability below the pedestal, which connects it
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to the tower. The tower rises skyward to support
the turbine where the wind will turn its blades,
generating as much electricity as possible”

Larger turbines weigh more, requiring larger
towers that demand larger foundations and ped-
estals for support. “There were about 300 cubic
yards (229m?) of concrete conveyed by our TB
110 for each wind turbine foundation and ped-
estal combined,” he says, “with 270 cubic yards
(206m?) of concrete conveyed for each founda-
tion and 30 cubic yards (23m?) for each pedes-
tal.

“The TB 110 proved to be an invaluable as-
set on this job. Given the tight time constraints
for this project as well as the budget, we needed
a machine that could be easily operated by one
individual to reduce the amount of workers we
needed onsite. Production from the TB 110 was
outstanding,” Finnestad says, “and it met every
need we had for the project”

Concrete placement for the Majestic Wind
Farm occurred during the hot Texas summer,
which made the use of the TB 110 even more
beneficial. According to Mortenson, using the
TB 110 to place the concrete eliminated the
possible hose, pipe, or slickline problems that
could have been encountered if they had used
an alternative method to place the concrete. Be-



Fig. 3: The concrete mix for
both the foundation and the
pedestals was a basic 5,000-psi
(345 bar) mix.

cause of the heat, the chances
of clogs occurring in a boom
pump end hose, for example,
is much more likely. This not
only causes a decrease in pro-
duction, but also invites the
potential of having cold joints
occur in the foundation of the
concrete. Mortenson’s use of
Brundage’s TB 110 prevented
these issues.

The TB 110 features a 106’
1”7 (32.34m) horizontal reach.
Finnestad also notes that the
TB 110 conveyed the concrete
smoothly, rising easily up the
feed conveyor to the main belt
from which it was delivered
precisely where needed. “We
had to move the Telebelt from
one foundation and pedestal to
the other for all 53 wind tur-
bines so the quick, easy setup
and teardown of our TB 110
made for a seamless process
in moving to the next founda-
tion,” Finnestad says. “We were
able to set up the Telebelt in
one location for each founda-
tion and pedestal placement,
and we were able to reach ev-
ery spot where the concrete
needed to be conveyed with
the quick, telescoping action of
the four-section boom.”

The standard folding hopper
also contributes to making set-
up a breeze on any site, includ-
ing the Majestic Wind Farm.
“The side panels of the folding
hopper fold into the feed con-
veyor and the end panels con-
nect with linchpins,” he adds.
“The belt can easily be fed by
a ready mix truck from three
different sides of the hopper,
if necessary. The fast place-
ment of the concrete at more
than 100 cubic yards per hour
(76m3/hr) and the minimal
cleanup were added advantag-
es that kept the project moving
ahead”
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RESIDUAL
STRESS

AEROSPACE - AUTOMOTIVE - POWER GENERATION - MANUFACTURING

Reduce costs and improve quality.

Residual stress plays such a critical role in the fatigue life, cracking
and distortion of components, that its characterization is more
important than ever. In today’s tough economic times, X-ray
Diffraction (XRD) residual stress measurement can both

imprave quality and help lower component cost by reducing
scrap rates, shortening design cycles and ensuring

full component life.

Proto’s comprehensive line of XRD residual stress measurement
systems and full service laboratories have the accuracy, speed,
technology and knowledge to keep your product perfect right from
the start.

LAB SERVICES FIELD SERVICES PORTABLE XRD SYSTEMS TEMS

(anada L5.A.
Proto Manufacturing Ltd.  Proto Manufacturing Inc.
(519) 737-6330 (313) 965-2900

(800) 965-8378 xrdlab@protoxrd.com

www.protoxrd.com
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The Oklahoma City branch
of Brundage has five TB 110s,
one of which was used on the
Majestic Wind Farm. Brund-
age has a total of 64 branches
throughout the United States,
with the corporate offices lo-
cated in Denver, Colorado.

Maximum Mix

According to Craig Snell
of Amarillo-based Golden
Spread Redi-Mix, Inc., the
concrete mix for both the
foundation and the pedestals
was a basic 5,000-psi (345
bar) mix. The only difference
between the two mixes was
the pedestal concrete mix
included 4.5 percent air en-
trainment whereas the foun-
dation mix did not. “The ped-
estal concrete mix included
the air entrainment because
the pedestals are exposed to
freeze/thaw cycles, whereas
the foundation is not,” he says.
“The air entrainment creates
tiny air pockets which allow

-

Fig. 4: The telescoping action of the Telebelt’s four-section boom
allows concrete to be conveyed exactly where it's needed.

—/Offshore
WindPower

Creating a roadmap for commercially successful offshore wind projects

Learn from 6 developers, the
MMS and leading experts includ

Governor Jack Markell, Delaware

Chris Oynes, Associate Director, Minerals
Management Service (US Department

of Interior)

Dennis Duffy, Vice President of Regulatory
Affairs, Cape Wind

Peter Mandelstam, President of
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2-3 February 2010, Radisson Plaza - Warwick Hotel, Philadelphia, USA

Offshore Wind Power will address the key issues faced by the Morth American
market when deploying offshore wind farms. This event will enable you to
connect with leading developers, policy makers, utilities and market experts
to examine the challenges that need to be overcome and create a roadmap
for the successful deployment of offshore wind farms.

Event highlights include:

« Keynote address from the Governor of Delaware

« Case study from successful Horns Rev 2 farm, Europe
« MMS participation: question the MMS on leasing issues
« Updates on latest offshore turbine technology

« First class networking opportunities with utilities, developers, policy
makers & investors

Bluewater Wind

and Chairman of, AWEA's Offshore

Wind Group

Chris Wisseman, Founder,

Deepwater Wind

Paul Taylor, President and Chief Executive
Officer, NaiKun Wind Energy

Daniel Cohen, President,

Fishermen's Energy

Henrik Merup Lehman, Project Manager,
Dong Energy (Denmark)

Fort Felker, Director, National Wind
Technology Center (NREL)

Jose Zayas, Manager, Wind & Water Power
Technologies, Sandia National Laboratories

Book Now - Call or Online at: w520
Part Of: Official Offset Partner: Supported By: Organized By: Silver Sponsor:
- A WEUTRALITE . - . ; L
Wf\ndpower %ﬁ_mncu @[ﬁ%m Green : Global Marine
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Fig. 5: For the Majestic Wind Farm project Brundage’s Putzmeister TB 110 used a standard folding hopper.

Job Specifications

Owner/Developer: Babcock & Brown,
Austin, Texas

General Contractor: Mortenson Con-
struction, Panhandle, Texas. Corporate
Offices, Minneapolis, Minnesota

Subcontractor: Brundage Bone Concrete
Pumping. Oklahoma City Branch. Brund-
age Bone Concrete Pumping Corporate
Offices, Denver, Colorado

Concrete Ready Mix Company: Golden
Spread Redi-Mix, Inc., Amarillo, Texas

Equipment: One Putzmeister Telebelt®
TB 110 telescopic belt conveyor

Completion: Late 2008

for the expansion and contraction of moisture
during cold periods, when water may have mi-
grated into the concrete mass.”

A division of one of the world’s most well-
recognized and respected heavy equipment
manufacturers, Putzmeister Concrete Pumps
GmbH and Putzmeister America, Inc., manu-
factures a complete line of truck-mounted con-
crete boom pumps, separate placing booms,
truck-mounted telescopic belt conveyors, and
trailer-mounted concrete pumps as well as
mortar, grout, shotcrete, plaster and fireproof-
ing pumps and mixers, industrial pumps, and
tunneling machinery. Some of the industry’s
best-known brands—such as Allentown Shot-
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Fig. 6: Brundage’s TB 110 placed 18,000 cubic yards
(13,762m3) of concrete.

crete Technology, Thom-Katt®, Powercreter®,
and Telebelt*—are part of the Putzmeister
America family. The company’s workforce is
dedicated to hands-on customer support and
advancing the industry in design and technical
innovation.
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