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Tune in, Sports Fans

Themed concourses, an array of concessions and flashy video keep fans
entertained beyond action on the field.

a project specifi

By Barbara Horwitz-Bennett, Contributing Editor -- Consulting-Specifying Engineer, 6/1/2006 1:00:00 AM GEt it DJECJL 3 § C :
budget price, specification

Whether it's snazzier, concession-laden concourses, more premium seating options or just more in- and E{JUiDmEﬁt drowin-g

seat senvices, the latest line of sports stadiums and arenas are doling out the works. in about 15 minutes.

"The sports business is strong, and facilities are an important component of that," says David
Murphy, AlA, principal, Crawford Cannon Design.

The Kansas City, Mo. firm is in the midst of a number of high-profile sports projects, including the
design of a new stadium for the Minnesota Vikings, a recently completed arena for Boston University
and $8 million worth of renovations to the Seattle Seahawks' four-year-old Qwest Field.

The Qwest Field project really reveals the state of the industry: Even though just about every
professional franchise has built a new stadium or arena in the past 20 years, the drive to create new
revenue streams and keep things exciting for fans has led to a continuous stream of renovations,
according to Randy Bredar, AlA, vice president and national director of sports architecture with HNTB,
Kansas City.

Sponsored Links

And, according to Murphy, it's just not the pros. "The business philosophy of colleges toward
stadiums has become more professional, which has redefined the market and fueled this explosion of

growth," he says. Stay a step ahead with the
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HNTB's docket certainly bears this out, with work that includes a new arena for the University of
Southern California and stadium renovations for Michigan State, Oregon State and the universities of
lllinois, Michigan and California-Berkeley. "The rate of turnover [and renovation] is amazing, as
technology and trends change so quickly in the sports world," observes David Miller, AlA, vice
president, Cannon Design, St. Louis. "For example, the arena in the city of Miami was only eight
years old when they started planning to replace it."

The fan experience

As for what's happening in the stadiums, jazzing up creature comforts is where it's at. Thus, stadium
concourses have taken on an entirely new look through the use of higher-grade finishes, specialty
lighting and graphics that create Disney-like themed experiences.

"As opposed to the traditional racetrack-type facility with toilets and concessions, the presentation of
adwertising, signage and interiors is being used to make the concourses feel like someplace special
with a unique identity," explains Jon Niemuth, principal, Ellerbe Becket, Kansas City.

For example, Ellerbe Becket's recent design of FedEx Forum, home of the Memphis Grizzlies, is a
re-creation of the town's historic Beale Street, showcasing Memphis' rich history of music—a theme
that is continued via concession, restaurant and restroom decor throughout the concourse.

Similarly, SmithGroup's design of the Detroit Lions' Ford Field uses interior brick walls, wall-washed
lighting and indoor cobblestone streets to simulate local Detroit thoroughfares.
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Yet another example is the historic jerseys and signed baseballs that decorate the suite walls of the
St. Louis Cardinals' new Busch Stadium, designed by HOK Sports+Venue+Ewents, Kansas City,
which opened this spring.

Basically, the upshot is that it's all about dazzling and entertaining the fans to keep them engaged.

"These days, going to the game has become more than just watching the game. It's about the entire
game-day experience," explains Dennis Wellner, senior principal with HOK. "We're adding high-end
restaurants, bigger team stores, kids' play areas—anything extra that can draw fans in and add to
their experience at the stadium.

Wellner says it's paramount that these kinds of amenities be included if they wish to operate a
successful venue.

Among the major projects HOK is working on are the new stadium for the National Football League's
Arizona Cardinals, opening this summer; the design of new ballparks for the New York Mets, New
York Yankees and Washington Nationals; and a new arena in Kansas City.

Basic comforts

Of course, these added amenities mean little if fans are not kept satisfied and comfortable in other
ways. And this is where M/E systems come in. For example, with more and more Internet senvices
being offered and approximately half of the fans in a stadium carrying cell phones, a robust
telecommunications infrastructure is essential. Similarly, when fans want to have the ability to throw
open the windows of their suites, the HVAC system must be able to respond.

And now that dining facilities are using wood-fired ovens, major display cooking kitchens and outdoor
dining terraces, these upscale features necessitate more sophisticated M/E equipment, notes
Niemuth.

"And we're not just talking about food service equipment, but big-screen TVs and other entertainment
features as well. This has required more coordination between the architects and M/E/P engineers,"
says DeVolder.

Another significant coordination issue is dealing with changing energy codes, especially being that
stadiums are such big power consumers. "With many locations implementing strict energy codes
regarding consumption and performance, meeting the prescribed requirements takes additional

thought, operational planning and/or capacity to be designed into the project,” Niemuth points out.

Another big issue is redundant power, especially considering the large amount of revenue generated
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by a single stadium event. "With much more of a focus on return on investment, there is much more
at stake now. So we are seeing a trend of great investment in backup power," observes Miller.

At the same time, a full redundant system is considered to be cost-prohibitive, so strategic decisions
must be made as to where to put the backup power.

"Key stadium and arena features with backup power include the life-safety systems, the building
management system front end, an ice plant and the A/V system," says William J. Larwood, P.E.,
LEED AP, senior vice president, Syska Hennessy Group, Los Angeles. "Also, flexibility is often built
into the electrical design, providing the ability to quickly an effectively bring in generator back-up."

Still, some dewelopers are hesitant to invest significantly in redundant power due to the fact that
electrical systems should be able to handle the load.

"It's really unlikely that the entire stadium would go dark," says Ann Carey, senior vice president,
Jones Lang LaSalle, Chicago. "Systems are constantly checked between games and during the off-
season. In addition, building staff is on hand on game day to quickly address any issues."

Think sustainable

Although large facilities such as stadiums and arenas naturally leave a large environmental footprint,
HOK's DeVolder points out that with effort and focus, the converse can be true as stadiums also have
the ability to make a positive impact.

Consequently, a few of the sustainable experts at 360 Architects are now organizing and applying a
green stadium/arena portfolio standard to three current projects. The goal is to encourage owners and
provide them with guidelines to increase the sustainable elements in their facilities, which, according
to Larwood, range from landscape design, to brownfield redevelopment and stormwater management
to even waterless urinals.

But these facilities have unusual operation schedules, so he says it's not always about paying a
premium for more efficiency, but rather implementing effective technology that increases systems
efficiencies, such as VFDs on motors, lighting controls and, of course, applying commissioning.

Also key for sports facilities is lots of designed-in flexibility. "Stadiums will have brief, very intensive
periods of maximum occupancy, followed by extended periods when no one is in the building.
Consequently, M/E systems hawe to be very flexible and centrally controlled," notes Miller.

But even though sustainability is being considered and implemented to a certain degree, it has yet to
reach the point where professional stadium owners are seeking LEED accreditation. At the same
time, according to Nieumuth, the opposite is the case in the collegiate market, as universities are

Wﬁ: I=1U, £Uy
COMFERENCE Qﬁ PO

Register Now!

NEWSLETTERS

NewsWatch

Business of Engineering Management Report
Fire, Security, Life-Safety Newsletter

Electrical Newsletter

HVAC Newsletter

Pure Power Newsletter

Product Showcase Newsletter

Greenscene

CSE Codes & Standards

Enter Email Address

Please read our Privacy Policy

":F' PDFmyURL.com


http://www.csemag.com/common/jumplink.php?target=http%3A%2F%2Fwww.nfpa.org%2Fconference
http://reg.csemag.com/info/privacy_policy

really leading the charge. For example, the University of Connecticut is opening a LEED-certified
football training facility this summer.

Sports lighting

A final facet of sports facility M/E design is lighting, which is constantly changing due to ever-
advancing media technology. In general, John Saad, managing principal, R.G. Vanderweil Engineers,
Boston, explains that TV broadcasts require 100 to 150 foot candles on the field to respond to
television requirements. Typically, quick re-strike metal-halide lighting schemes are utilized for clarity
and color control.

But now, because of high-definition television, Crawford Cannon's Murphy adds that cameras require
different angles and adjusted lighting, while at the same time still accommodating traditional analog
digital broadcasting. And even though advances in lens technology require less light, there is now a
greater need to prevent shadowing. Consequently, lighting placement and angles must be more
strategically set up.

Another request lighting designers often must address is an owner's interest in having instant and
total control of both the sports and concourse lighting. Consequently, shutters and shades are
commonly used, according to Larwood.

Other advances in the arena of lighting include more sophisticated lighting control systems. For
example, according to Joe Trusk, P.E., chief electrical engineer with SmithGroup, Detroit, for halftime
and pre-game shows, as well as different events, "stadiums have access to all kinds of devices and
specialty lighting controls—for example, pre-set lighting for a football game, business exposition, boat
show, etc."

Yet another consideration is the fact that dozens of camera locations, including an overhead robotic
cam, must be supported.

"These sky cams are actually supported by cables, so they can run up and down the field or court,
so now we're having to figure out how to support that as the camera needs to be up high enough,"
explains Dewolder. "For example, sometimes we have to erect a specific structure, such as a lighting
pole, to attach one of the cables to."

The future is now
Integrating camera and wireless technology, state-of-the-art franchises are beginning to offer premium

seating amenities such as the ability to tap into different camera angles and call up instant replays
from an LCD right at one's seat, according to Miller.
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Even in general seating many teams do e-blasts of stats and game-related information to fans with
Internet-enabled devices. "Other teams have even begun to explore text messaging to the scoreboard
or building message boards to create another level of fan interaction," says Niemuth.

Similarly, high-definition "hi-tech" scoreboards are a big tactic to cater to video game-crazed
adolescents, who often spend more time watching the scoreboard than the game itself, claims
Wellner.

As far as what's on the horizon, Carey describes "smart seats," which would enable patrons to
purchase concessions from mechanisms in their seats. Fans will also be able to buy pre-loaded,
concessionaire-specific cards that could be used in place of cash.

Anticipating such advances, some stadiums, such as Ford Field, are gearing up. Although the
stadium currently operates on a wired network, wireless nodes have been installed at various points
of sale and ticket areas, notes Trusk.

Keep 'em coming

But whether its wireless senices, fancy concessions or something else, the bottom line is providing
an outing that goes beyond the ball game. "The new stadiums are looking to create a total experience
that begins with shopping and dining, culminating with a sporting or stage event, creating a
destination for the public throughout the year—not just on Sundays or during home games," observes
Larwood.

Similarly, Murphy concludes that such amenities seek to reinforce the team's brand, and reflect an
effort to keep up with retail and mixed-use dewvelopments. "The ultimate goal is to keep people coming
back."

Water Conservation

When 50,000 people use the restroom over the course of three to four
hours, this has quite an impact on the water supply, as well as on the
load created for the sanitary sewer infrastructure. Assuming each
person uses the restroom once—a conservative assumption—ewven at
1.6 gallons per flush, this adds up to 80,000 gallons of fresh and
wastewater, not including the water used for sinks and food senice.
Consequently, the use of waterless urinals, low-flow fixtures and
infrared flush valves are needed to significantly reduce the demand on
water supply. And a graywater system, which takes the wastewater
from the sinks to flush the toilets, can reduce the amount of
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wastewater generated. Add to this a rainwater catchment system, as
the amount of water captured from the roof alone in an arena with just
1/2-in. of rain is significant, and the facilities water usage almost
becomes a non-factor.

Another general consideration is transportation. An average of 20,000
cars will be used to transport people on a game day. Thus, the
pollution generated is significant. As a result, carefully considering the
location of new facilities so that they can be adjacent to public
transportation—bus, light rail and commuter rail—can also save money
for the project. The more public transportation is utilized, the less of a
need there is for parking on site. And as gas prices continue to climb,
this option becomes more and more appealing to owners, operators
and fans.

Yet another design aspect to consider is providing stadium employees
with a work environment that is both healthy and encourages top
performance. This means considering the use of low-impact finishes
such as paint, carpeting and adhesives that do not outgas chemicals,
the introduction of daylight to work spaces, proper fresh air ventilation
and the ability to individually control air and light at the work space.

If the building operates at a high level while reducing its overall impact,
the return on investment of the site, the building and the occupants
—both employees and fans—uwill far exceed the owner's expectations
through reduced operational costs, improved worker performance and
hopefully, a better product on the field, court or ice.

In short, it isn't just about water conservation. Stadiums and sports
arenas offer designers many opportunities to put their sustainable
design ideas into practice.

A New Breed of Premium Seats

Constantly innovating and catering to fans, the sports facilities market
has seen the introduction of a new breed of premium seats that falls
somewhere between traditional club seats and suite offerings.

Dubbed "loge-seating," the seats can be bought in blocks of two or
four along a row. Patrons typically sit comfortably in a high-end office
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chair in a bar-like setting, with access to shared lounge amenities.

This product appears to have hit the sweet spot in the high-end seating
market, according to Jon Niemuth, a principal with Ellerbe Becket, as
it provides a more attractive offering than a traditional club seat, but still
less than the cost of a full-blown suite investment.

"Loge-seating has become quite popular in cities with multiple sports
facilities where not everyone can afford or even wants a suite at each of
those stadiums," explains Chris DeVolder, project architect, director of
sustainable design, 360 Architecture, Kansas City. "You can also rent
these seats for a few games per season and not be locked into a long-
term suite. Consequently, it's easier for the stadium to sell more of
these seats."

Of course, it remains a challenge to determine specifically what the
premium seating market in a particular city can absorb. "How many
suites should | build? The answer is one less than | can sell to
increase the value of that commaodity," says David Miller of Cannon
Design.

For example, because the market in Seattle was already quite
saturated, David Murphy of Crawford Cannon Design says they
deliberately decided not to build out all the premium seating areas at
the new Seahawks stadium, but rather designed in the capacity to
expand in the future when the market is ready.

IE] Email Print Eéﬂaprints!License Subscriptions ElRss Share

TALKBACK

We would love your feedback!

Post a comment

» VIEW ALL TALKBACK THREADS

? PDFmyURL.com


http://www.csemag.com/send_to_friend.php?class=article&title=Tune+in%2C+Sports+Fans&refPage=%2Farticle%2F177478-Tune_in_Sports_Fans.php
http://www.csemag.com/article/print/177478-Tune_in_Sports_Fans.php
http://www.csemag.com/article/reprints/index.php?title=Tune+in%2C+Sports+Fans&url=%2Farticle%2F177478-Tune_in_Sports_Fans.php
http://www.csemag.com/rss/
http://www.csemag.com/article/talkback/

RELATED CONTENT
TOPICS | AUTHOR |

ASHRAE launches pilot program for energy label 12/08/2009
Rainwater feeds fire sprinklers 07/29/2009

Superdome Ready for Some Football 08/31/2006

M/E Insider 01/30/2008

Fire Safety for a Downtown Kansas City Development 12/19/2004

SPONSORED LINKS

= ROTALIGN ULTRA video
= D ,. Precision Shaft Alignment made easy with the award-winning ROTALIGN

ULTRA. If you are interested in innovative predictive maintenance technologies

or in need of shaft alignment solutions, check out the ROTALIGN ULTRA video.

x Center
Resource Center | Brow se Categories | Brow se Companies B
Featured Company
SSRCx, LLC

SSRCx, LLC is a commissioning provider that offers client-centered, high-quality services Mﬂ
resulting in first class facilities and lasting relationships with builders and owners across —_—

the country. For hospitals, high-tech research labs... more

Most Recent Resources

' Continuous architecture for your machine software

P PDFMYURL.com


http://www.csemag.com/article/439135-ASHRAE_launches_pilot_program_for_energy_label.php?rssid=20194
http://www.csemag.com/article/316685-Rainwater_feeds_fire_sprinklers.php?rssid=20186
http://www.csemag.com/article/177559-Superdome_Ready_for_Some_Football.php
http://www.csemag.com/article/175778-M_E_Insider.php
http://www.csemag.com/article/177157-Fire_Safety_for_a_Downtown_Kansas_City_Development.php
http://www.plantengineering.com/flashVideo/element_id/2140142945/taxid/33729.html
http://bst.reedbusiness.com/ads/ad14533a-map.cgi/SZ=1X1E/KW=LAY_ARTICLE,AID_177478,IND_501,IND_503,IND_504,IND_506,IND_508,IND_0,POS_1,DESC_ARTICLE1/V=3.0R/BRC=6459/BCPG94607.132192.156948/
http://www.csemag.com/common/jumplink.php?target=http%3A//csemag.resourcecenteronline.com/resource_center/
http://www.csemag.com/common/jumplink.php?target=http%3A//csemag.resourcecenteronline.com/resource_center/
http://www.csemag.com/common/jumplink.php?target=http%3A//csemag.resourcecenteronline.com/resource_center/category_directory
http://www.csemag.com/common/jumplink.php?target=http%3A//csemag.resourcecenteronline.com/resource_center/company_directory
http://www.csemag.com/common/jumplink.php?target=http%3A//csemag.resourcecenteronline.com/resource_center/company/316-SSRCx_LLC
http://www.csemag.com/common/jumplink.php?target=http%3A//csemag.resourcecenteronline.com/resource_center/company/316-SSRCx_LLC
http://www.csemag.com/common/jumplink.php?target=http%3A//csemag.resourcecenteronline.com/resource_center/company/316-SSRCx_LLC
http://www.csemag.com/common/jumplink.php?target=http%3A//csemag.resourcecenteronline.com/resource_center/asset/1383-Continuous_architecture_for_your_machine_software

Ads By Google

Aluminum Bleachers

Sports BleachersAnd Benches For Soccer; Baseball Plus. Portable.

FreshDeals.com

Wrigley Field Rooftops

Premier Wrigley Rooftop Experience Unobstructed Views - Great Prices

www.wrigleyvillerooftops.com

Standard Solar

Expertsin Solar Electric Systems Request a Free Solar Evaluation

www.StandardSolar.com

About Us

Advertising Info

Site Map Contact Us

Free Subscription

Affiliate Links RSS

© 2010 Reed Business Information, a division of Reed Elsevier Inc. All rights reserved.
Use of this Web site is subject to its Terms of Use | Privacy Policy

Please visit these other Reed Business sites

Media & Publishing:
LA411 | New York411 | Tradeshow Week | Variety
Manufacturing:

Control Engineering | Consulting Specifying Engineer |
Logistics Management | Modern Materials Handling | Plant
Engineering | Purchasing | Purchasing Data | Supply
Chain Management Review

Subscriptions:
All Magazine and eNewsletter Subscriptions

Business & Printing:

Converting | DM2-DecisionMaker | Expert Business Source |
Graphic Arts Blue Book | Graphic Arts Monthly | Hot Frog |
Zibb

Gifts & Furnishings:

Jewelers’ Circular Keystone

Hospitality:
Chain Leader | Foodservice Equipment & Supplies |
HOTELS | Restaurants & Institutions

Blectronics:
PV Society | Semiconductor Intemational

Building & Construction:

CanaData | Building Design & Construction | Market
Insights | Construction Equipment | Custom Builder | Daily
Commercial News | Housing Giants | HousingZone | Joumal
of Commerce | Professional Builder | Professional
Remodeler | Reed Connect | Reed Construction Bulletin |
Reed Construction Data | Reed First Source | RS Means

B POFmyURL.com


http://www.google.com/url?ct=abg&q=https://www.google.com/adsense/support/bin/request.py%3Fcontact%3Dabg_afc%26url%3Dhttp://www.csemag.com/article/177478-Tune_in_Sports_Fans.php%26hl%3Den%26client%3Dca-reed_site_a_js%26adU%3DFreshDeals.com%26adT%3DAluminum%2BBleachers%26adU%3Dwww.wrigleyvillerooftops.com%26adT%3DWrigley%2BField%2BRooftops%26adU%3Dwww.StandardSolar.com%26adT%3DStandard%2BSolar%26gl%3DUS&usg=AFQjCNHMljWkT3dWGfdXzqwN2lNl--RrRw
http://googleads.g.doubleclick.net/aclk?sa=l&ai=B0BLIm1DVS-72IKG7lQfWopXHAZWYzsAB1cO_jxXAjbcB0OE4EAEYASDSwt8DKAM4AFCSo-n2_P____8BYMmGo4fUo4AQsgEOd3d3LmNzZW1hZy5jb226AQEwyAEB2gE8aHR0cDovL3d3dy5jc2VtYWcuY29tL2FydGljbGUvMTc3NDc4LVR1bmVfaW5fU3BvcnRzX0ZhbnMucGhwgAIBqAMB6APmBOgDMOgDggLoAwz1AwIAAMQ&num=1&sig=AGiWqtwno0Xu6u5bA53WPmpGU1KwblQsYQ&client=ca-reed_site_a_js&adurl=http://www.freshdeals.com/qasearch.php%3Fquery%3Dbleachers%26fdid%3Dfd-4bc4e21935262%26fds%3Dadwc%26qakw%3Dbleachers%26shopkw%3Dbleachers
http://googleads.g.doubleclick.net/aclk?sa=l&ai=B8YIGm1DVS-72IKG7lQfWopXHAYeat6UBjbjMpwzAjbcBkLKwARACGAIg0sLfAygDOABQz_GS8_z_____AWDJhqOH1KOAELIBDnd3dy5jc2VtYWcuY29tugEBMMgBAdoBPGh0dHA6Ly93d3cuY3NlbWFnLmNvbS9hcnRpY2xlLzE3NzQ3OC1UdW5lX2luX1Nwb3J0c19GYW5zLnBocKgDAegD5gToAzDoA4IC6AMM9QMCAADE&num=2&sig=AGiWqty0yrXTsRQHQZA8QiGGIP9J6eygNQ&client=ca-reed_site_a_js&adurl=http://www.wrigleyvillerooftops.com
http://googleads.g.doubleclick.net/aclk?sa=l&ai=Bg4xYm1DVS-72IKG7lQfWopXHAZ72-YUBgIXUtA7AjbcB0JekARADGAMg0sLfAygDOABQrs7GtgRgyYajh9SjgBCgAd736f4DsgEOd3d3LmNzZW1hZy5jb226AQEwyAEB2gE8aHR0cDovL3d3dy5jc2VtYWcuY29tL2FydGljbGUvMTc3NDc4LVR1bmVfaW5fU3BvcnRzX0ZhbnMucGhwgAIBqAMB6APmBOgDMOgDggLoAwz1AwIAAMQ&num=3&sig=AGiWqtzuFT5d0jNN-xjE3Jl4SgP7oreRxQ&client=ca-reed_site_a_js&adurl=http://www.standardsolar.com/Solar-Evaluation.aspx
http://www.csemag.com/info/aboutus.php
http://www.csemag.com/info/advertise.php
http://www.csemag.com/sitemap.php
http://www.csemag.com/info/contactus.php
http://www.csemag.com/common/jumplink.php?target=http%3A//www.reed4success.com/default.asp%3Fmagid%3D042%26promocode%3DWHA99BE0
http://www.csemag.com/affiliate/
http://www.csemag.com/rss/
http://www.csemag.com/common/jumplink.php?target=http%3A%2F%2Fwww.reedbusinessinformation.com%2F
http://www.reed-elsevier.com/
http://www.csemag.com/info/terms_and_conditions.php
http://www.csemag.com/info/privacy_policy.php
http://www.csemag.com/common/jumplink.php?target=http%3A//www.la411.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.newyork411.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.tradeshowweek.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.variety.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.controleng.com
http://www.csemag.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.logisticsmgmt.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.mmh.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.plantengineering.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.purchasing.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.purchasingdata.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.scmr.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.reed4success.com/jumppage/magazine-eNewsletter-subscriptions.htm
http://www.csemag.com/common/jumplink.php?target=http%3A//www.convertingmagazine.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.dm2decisionmaker.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.expertbusinesssource.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.gabb.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.graphicartsonline.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.hotfrog.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.zibb.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.jckonline.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.chainleader.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.fesmag.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.hotelsmag.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.rimag.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.pvsociety.com/
http://www.csemag.com/common/jumplink.php?target=http%3A//www.semiconductor.net
http://www.csemag.com/common/jumplink.php?target=http%3A//www.canadata.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.bdcnetwork.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.reedconstructiondata.com/market-insights/
http://www.csemag.com/common/jumplink.php?target=http%3A//www.constructionequipment.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.housingzone.com/custombuilder/
http://www.csemag.com/common/jumplink.php?target=http%3A//www.dailycommercialnews.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.housingzone.com/giants/
http://www.csemag.com/common/jumplink.php?target=http%3A//www.housingzone.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.journalofcommerce.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.housingzone.com/probuilder
http://www.csemag.com/common/jumplink.php?target=http%3A//www.housingzone.com/proremodeler
http://www.csemag.com/common/jumplink.php?target=http%3A//www.reedconnect.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.reedbulletin.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.reedconstructiondata.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.reedfirstsource.com
http://www.csemag.com/common/jumplink.php?target=http%3A//www.reedconstructiondata.com/rsmeans/

