
November 2009

IN THIS ISSUE

Durable Coatings

Buckling-Restrained
Bracing Systems

NSBA 2009 
Prize Bridges

MSCMSC
MODERN STEEL CONSTRUCTION



CMC Joist  & Deck
11777 Katy Freeway, Suite 305 North, Houston, TX  77079
deborah.hoover@cmc.com
www.cmcjd.com

For further information on any of our products or for the
nearest CMC Joist & Deck sales representative, contact us at:

CMC Joist & Deck Manufacturing Facilities:
 JOIST:  Hope, AR • Starke, FL • Iowa Falls, IA • Juarez, MX • Fallon, NV • New Columbia, PA • Eastover, SC     DECK:  Peru, IL • So. Plainfi eld, NJ • Rock Hill, SC

“Manufacturers of       products” “Manufacturers of       products”

'LEED' and related logo is a trademark owned by the U.S. Green Building Council and is used by permission.

STEEL DECK
INSTITUTE

s ®
MEMBER

SPECIALTY PROJECTS...

At CMC Joist & Deck we have the resources and experience to engineer, fabricate 

and deliver JOISTS AND DECK for specialty applications. Whether it be custom joist 

con� gurations or deck pro� les, post-painted � nishes, stainless steel or aluminum 

deck substrate, or spot welded hybrid deck fabrication, we work with our customers 

to � nd optimum solutions for extraordinary projects. Afterall, it's our specialty.

are our specialty.
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We
Dynamic Structural Steel

Use Tekla 
Structures

In an industry dominated by experience and longevity, Dynamic Structural Steel in Proctor, Minnesota, is an anomaly. 
In just three years time, the company has gone from a regional start-up with $2 million in sales its first year to 
a leading structural steel fabricator in Minnesota and across the nation with over $15 million in sales in 2008.  
According Owner and President, Jason Erickson, the company’s startling success is largely due to an impressive and 
powerful combination of the most advanced fabrication equipment, tools and processes combined with the latest 
building information modeling (BIM) technology. Erickson explains, “We needed an edge to compete in this market. I 
knew if we could streamline the entire fabrication process – make it faster, more accurate and fully automated – we 
could redefine the steel fabrication market, and redefine customer service in our business.”  To learn more go to:

 www.tekla.us/dynamic

“Tekla software has the amazing ability to take BIM to the next level. Connection design 

is a snap due to the auto connection features within the software. With the 3D model, 

we are able to immediately see clashing issues with other trades.”  

- Jason Erickson, President & Owner
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material, preventing zinc from leaching into the river below.

departments 

 6 Editor’s notE

 9 stEEl intErchangE

 12 stEEl quiz

 18 nEws & EvEnts

resources

70 neW ProduCtS

72 mArKetPlACe

73 emPloyment

steelwise

 57 Specifying Buckling-Restrained 
Brace Systems
by Kimberley robinSon, S.e.
using the ductility of steel effectively in 
concentrically braced frames.

quality corner

 63 Auditing in the 21st Century
by duKe oKeS
Personal competence and integrity are as 
important as ever.

business

 67 Increasing Profitability with Project 
Cost Data
by Curt finCh
A structured approach to collecting good 
information helps you make better-informed 
decisions.

topping out

 74 Ignoring the Wisdom of Crowds 
by jASon Cohen
let’s start with some fascinating, 
unassailable facts. then we’ll assail them.

columns

3630

features

www.acecadsoftware.com
T. +1 (610) 280 9840

The Ultimate 
Supply Chain Solution!
Integration, Communication and Organization! Ants use advanced systems to achieve  
all three, bringing their resources together to accomplish great things.
Fabrication Information Modeling enables you to integrate and communicate across  
your supply chain, maximizing resources to enable your organization to thrive and deliver  
so much more.

special feature

PRIzE BRIDgE 
COMPETITION2009

25 introduction

 Prize Bridge Winners

26 long Span Blennerhassett Island Bridge 
 Wood County, W.va. and Washington County, ohio

28 major Span Tempe Town Lake Light Rail Bridge 
 tempe, Ariz.

30 medium Span Mount Si Bridge Replacement 
 King County, Wash.

32 Short Span Roslyn Road grade Crossing Elimination 
 mineola, n.y.

34 Special Award Woodrow Wilson Memorial Bridge 
 Washington, d.C.

36 Special Purpose Bob Kerrey Pedestrian Bridge 
 omaha, neb.

38 movable Span hamilton Avenue Bridge Replacement  
 brooklyn, n.y.

39 reconstructed Thurston Avenue Bridge over Fall Creek 
 ithaca, n.y.

41 Merit Bridge Award Winners 

Nov09.indb   4 10/16/2009   9:27:15 AM



www.acecadsoftware.com
T. +1 (610) 280 9840

The Ultimate 
Supply Chain Solution!
Integration, Communication and Organization! Ants use advanced systems to achieve  
all three, bringing their resources together to accomplish great things.
Fabrication Information Modeling enables you to integrate and communicate across  
your supply chain, maximizing resources to enable your organization to thrive and deliver  
so much more.

Nov09.indb   5 10/16/2009   9:27:19 AM



6  MODERN STEEL CONSTRUCTION  november 2009

With today’s poor economy, the natural 
inclination of many companies is to pull back 
on such niceties as customer service. But your 
current customers are also your best prospects 
and retaining them may be one of the most 
critical factors in your company’s success.

Consider three other customer service 
experiences I’ve had recently.

My wife’s Blackberry has been a lemon since 
we got it (in contrast I love my Blackberry and it 
was on my recommendation that she got hers). 
T-Mobile had previously replaced the SIM card 
and upgraded the software but the problems 
with the phone have only gotten worse. My 
wife was finally fed up so I called T-Mobile and 
recommended they replace the phone. They 
were very pleasant and responsive and told me 
they would ship another phone out and I’d only 
have to pay the shipping cost. I asked if I could 
simply go to one of the seemingly hundreds of 
T-Mobile stores located within walking distance 
of my house to exchange it (maybe even the one 
where it was originally purchased) but they said 
that wasn’t allowed.

Last year I bought a computer from HP for 
home and for the most part I’ve been pretty 
satisfied: it’s fast, has plenty of capacity for my 
family’s needs, and it was relatively inexpensive. 
But over time it developed an extremely noisy fan. 
I opened the case but couldn’t determine which 
of the fans was the troublemaker. After some 
online research I discovered reports of noisy fans 
in the video card that came with this particular 

model—and a link to MSI which was offering a 
replacement at no charge (not even the shipping 
cost). Sure enough, the replacement card came last 
week and now my computer hums along quietly. I 
only wish HP had thought to notify me; I wonder 
how many people had the same problem and 
didn’t find the information online?

I store a lot of photos and music on an external 
hard drive. The other night, the plug connector 
broke off inside the Maxtor One Touch 4 unit. At 
a loss as to what to do, I turned to Seagate’s (the 
parent company for Maxtor) website. I couldn’t 
find any helpful information so I emailed 
customer service, who advised me to “get in 
touch with local technicians or someone to check 
if they can help you fix since only the connection 
is broken.” A suggestion on who to contact would 
have been a lot more useful, however.

If you were the customer, which of these 
companies would you be most likely to use 
again? (My middle child just started oboe 
lessons. Guess where we rented his oboe!) Now 
is a good time to look at your own company’s 
customer service and the impact it has on your 
business. Are your clients likely to be one-time 
customers or repeat business?
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editor’s note

SCOTT MELNICK
editor

RECENTLy My DAUghTER’S CLARINET BROKE. our rental agreement with evanston 
band & orchestra said they would repair any problems so we dutifully drove over to the store. 
the company’s response? they immediately took the damaged clarinet and handed us a nearly 
identical loaner. but they also went one step further: they said it would be a couple of weeks to 
repair the clarinet and at that time, we could either come back and exchange the clarinet, or we 
could just keep using the loaner and avoid having to make another trip to the store (we made 
the trip; my daughter wanted “her clarinet” back).
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IF yOU’vE EvER ASKED yOURSELF “Why?” about something related to structural steel design or construction, Modern 
Steel Construction’s monthly Steel interchange column is for you! Send your questions or comments to solutions@aisc.org.

steel interchange

Calculation of Weights
If I purchase steel plate as a raw material for a project and the 
customer is quoted a price per pound for the product, is he 
required to pay for the remaining skeleton of the steel plate 
if it is not useable in the project? Example: I purchase sheets 
that are 4 ft by 10 ft and burn two pieces that are 44 in. by 
58 in. from each piece. I have a skeleton left over that is not 
useable. Does the customer pay for 40 sq. ft of material or 
only the weight of the two pieces?

The calculation of weight for this example is stated in Section 
9.2.2(c) of the AISC Code of Standard Practice (a free download at 
www.aisc.org/code) as follows:

“When parts can be economically cut in multiples from 
material of larger dimensions, the weight shall be calculated on 
the basis of the theoretical rectangular dimensions of the material 
from which the parts are cut.”

Kurt Gustafson, S.E., P.E.

Document Discrepancies
In case of a discrepancy between plans and specifications for 
buildings, which one governs?

The subject of document discrepancies is covered in Section 3.3 of 
the AISC Code of Standard Practice for Steel Buildings and Bridges (a 
free download at www.aisc.org/code) as follows:

“When discrepancies exist between the Design Drawings and 
Specifications, the Design Drawings shall govern.” 

Note that this section also states that any discrepancies that are 
discovered must be reported for resolution. It also states that it is not 
the responsibility of the construction team to discover discrepancies.

This may seem like a confusing answer, so let’s go further. If 
a discrepancy is noted by the fabricator or detailer, it should be 
reported so that the design team can advise what information is 
correct and the work can be performed with the correct information. 
However, the fabricator, detailer, and others on the construction 
team are not expected to find discrepancies. Sometimes, the presence 
of a discrepancy only comes to light after a piece has been detailed, 
fabricated and/or erected. The quoted sentence provides a way to 
resolve if the work already performed has been performed properly, 
and who should pay for any re-work that is needed.

Kurt Gustafson, S.E., P.E.

Pipe Design
Section F8 of the 2005 AISC Specification addresses flexural 
design of round HSS. Can Section F8 be used for the flexural 
design of steel pipe?

Yes, it is common to do so, and the AISC Specification explicitly includes 
steel pipe complying with ASTM A53 Gr. B. The Glossary of the 2005 
AISC Specification defines HSS as a square, rectangular or round 
hollow structural section produced in accordance with a pipe or tubing 
product specification. Section A3.1a(3) of the Specification lists pipe as 
meeting the ASTM A53/A53M, Gr. B standard.

Kurt Gustafson, S.E., P.E. 

Allowable Stresses in 1967
What was the allowable stress for A36 steel, fabricated in 1967?

Like today, the allowable stresses in 1967 were based on the limit 
state being investigated. Fy for ASTM A36 steel was and still is 36 ksi. 
Some example cases are as follows:
Flexure

The allowable strong-axis bending stress for a compact shape 
braced at a small enough interval to preclude lateral-torsional 
buckling was:

 Fb = 0.66Fy = 23.8 ksi (use of 24 ksi was common)
The allowable strong-axis bending stress for a non-compact 

shape braced at a small enough interval to preclude lateral-torsional 
buckling was:

 Fb = 0.60Fy = 21.7 ksi (use of 22 ksi was common)
The allowable bending stress for bracing at larger intervals was 
lower than these values.
Compression

The allowable axial compression stress was based on the 
slenderness ratio with a maximum of Fa = 0.60Fy. The actual 
allowable was much lower for any typical column length, of course.
Tension

The allowable tension on the net section, except at pin holes, was  
 Ft = 0.60Fy.

See the 1963 AISC Specification for further information.
Kurt Gustafson, S.E., P.E. 

Large Bolted Connections
We currently have a job with 1¼-in. diameter bolts 
(approximately 50 per connection) with 2 plies of 3-in.-thick 
steel. The hole size specified is 15∕16 in. Needless to say all 
of the holes do not exactly line up perfect. What are the 
dimensional tolerances for the locations of holes in large 
bolted connections?

Neither the AISC Code of Standard Practice nor the AISC Specification 
provides tolerances on the locations of bolt holes. The holes however 
must be placed such that the other tolerances given in the AISC Code 
of Standard Practice can be maintained and the bolts can be installed 
in the holes. That is, the only requirement is that the joint must fit 
up, and it is up to the fabricator to employ a method that will achieve 
this. Some suggestions for how to do this follow.

When dealing with thick plates, consideration must be given 
to the use of oversized holes and slip-critical connections. The 
use of slip-critical connections will usually require more bolts. 
This may be detrimental to economy in both the shop and the 
field, due to the greater number of holes to be drilled, and bolts 
to be installed. There will also be additional cost involved in 
surface preparations and inspections.

The use of bearing bolts in standard holes will mean fewer 
holes to drill and bolts to install, but may require reaming if 
things do not fit-up. This reaming can be both time-consuming 
and costly in the field.

Larry S. Muir, P.E.
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steel interchange

Steel interchange is a forum to exchange useful and practical professional ideas and 
information on all phases of steel building and bridge construction. opinions and 
suggestions are welcome on any subject covered in this magazine.

the opinions expressed in Steel interchange do not necessarily represent an official 
position of the American institute of Steel Construction, inc. and have not been 
reviewed. it is recognized that the design of structures is within the scope and expertise 
of a competent licensed structural engineer, architect or other licensed professional for 
the application of principles to a particular structure.

if you have a question or problem that your fellow readers might help you solve, please 
forward it to us. At the same time, feel free to respond to any of the questions that you 
have read here. Contact Steel interchange via AiSC’s Steel Solutions Center:

one east Wacker dr., Suite 700
Chicago, il 60601
tel:	866.ASK.AISC	•	fax:	312.803.4709
solutions@aisc.org

Kurt Gustafson is the director of technical assistance in AiSC’s Steel Solutions Center. 
larry muir is a part-time consultant to AiSC. farid Alfawakhiri is senior engineer at the 
American iron and Steel institute.

the complete collection of Steel interchange questions and answers is available online. 
find questions and answers related to just about any topic by using our full-text search 
capability. visit Steel interchange online at www.modernsteel.com.

high-Seismic Column Splice
Section 8.4a(2) of AISC 341 requires the available strength 
for each flange (LRFD) is noted as 0.5RyFyAf . Is the term Af

the area of one flange or the total area of the two flanges?  

The term Af refers to the area of one flange of the smaller column 
connected.

Thanks for your question—this has been clarified in the draft 
of the 2010 Seismic Provisions where the term Af is proposed to 
be replaced by the term bf tf , which is defined as the area of one 
flange of the smaller column connected. 

Kurt Gustafson, S.E., P.E. 

Steel Properties at Elevated Temperatures
What is the reasoning between the different material ratios 
vs. temperature (i.e. Modulus of Elasticity vs. Temperature 
& Yield Strength vs. Temperature) given in the AISC 13th 
ed. Table A-4.2.1 versus the graphs (Figures 3.2 and 3.3) 
published in ASCE, The Structural Design of Air and Gas Ducts 
for Power Stations and Industrial Boiler Applications? When 
comparing the ratios for yield strength, AISC gives a reduction 
beginning at 800 °F (i.e. 0.94), and the ASCE publication 
shows almost a linear reduction in yield strength beginning at 
100 °F. Conversely, when comparing the ratios for Modulus of 
Elasticity, the AISC ratios drop much faster than what is given 
by ASCE. I would appreciate your help in understanding the 
discrepancies between these reported values.

The properties in Appendix 4 of the AISC Specification are 
deemed suitable for the ultimate state (pre-collapse) conditions 
of structures exposed to severe fires. Such conditions involve 
very high levels of thermal and structural strains, very large 
deformations, and implicitly assume irreparable damage. 
Therefore, the associated properties are not suitable for the 
design of in-service ducts at elevated temperatures.

There is more than one way to test steel for mechanical 
properties at elevated temperatures. Even from the same set 
of tests at elevated temperatures, there are several ways to 
derive mechanical properties. The steel properties at elevated 
temperatures reported in the literature often vary considerably 
due to these variations in testing and derivation methods. 

The yield strength values/ratios in Appendix 4 of the AISC 
Specification could be associated with stress at 2% strain (this is 
quite different from the usual 0.2% offset method), and they are 
essentially equal to the ultimate/tensile strength values/ratios 
(note that ultimate strength ratios are normalized by the yield 
strength in the Specification) at 750 °F and higher temperatures. 

Extra conservatism of elasticity modulus values/ratios in the 
AISC Specification follows from concerns about column stability. 
Part of the difference may also be due to differences in testing 
and derivation methods. 

Farid Alfawakhiri, Ph.D.
American Iron and Steel Institute

U-Factor in 1989 Column Tables
How was the factor U that was tabulated in the 9th edition 
ASD Manual column tables calculated? This factor is used to 
determine an equivalent axial load for beam-columns.

The U value for beam-columns published in the 9th edition 
column tables was a hold-over from that factor first shown in the 
8th edition Manual. Unfortunately, I could find no explanation 
in either manual as to how these values were derived. I did some 
searching in my library of old publications, however, and found a 
derivation in my U.S. Steel Column Design Curve book from 1969 
that gave the Equation U = 0.66Sx/0.75Sy. This is the ratio of the 
strong-axis to weak-axis allowable bending stresses for a compact 
shape. I checked a few numbers in the 9th edition and found them 
accurate for the compact shapes. The Equation U = 0.60Sx/0.75Sy 
was used for non-compact shapes. 

Kurt Gustafson, S.E., P.E. 

high-Seismic Column Splice Location
AISC 341 requires column splices to be no closer than 
4 ft, 0 in. from beam to column connection. What is the basis 
of this requirement? Can the splices be closer than 4 ft, 0 in. 
if complete-joint-penetration groove welds are used? 

This 4-ft requirement is intended to keep the column splice away 
from the beam/column intersection, and locate it closer to the point 
of inflection between stories. The OSHA requirement for safety 
erection of exterior columns also influenced the 4-ft dimension.

In the draft of the 2010 AISC Seismic Provisions, it is proposed 
to relax this requirement for columns that are spliced with CJP 
groove welds. In such cases, it is proposed that the splice be 
permitted to be located closer to the beam-to-column flange 
connections, but not less than the depth of the column. Note that 
the OSHA requirements for fall protection still must be met, and 
if the column is not extended up high enough, another means of 
attaching the perimeter cables must be provided.

Kurt Gustafson, S.E., P.E. 
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All of our structural hex bolts come packed in these kegs, if requested 
your entire order can be packed in these versatile containers 

RPK container  
RPK = Rigid Polyethylene Keg 
Exclusively from 
St Louis Screw & Bolt 

St. Louis Screw & Bolt 
2000 Access  Blvd     ●  Madison, IL  62060 

Phone: 800-237-7059    Fax: 314-389-7510 
 Email: sales@stlouisscrewbolt.com 

Web: www.stlouisscrewbolt.com 

“The Claw” our new pail lid 
remover makes removing our lids 
even easier and can leave  
tamper-proof tab in tact. 
 

A325 & A490 HEAVY HEX STRUCTURAL BOLTS 
F1852 & F2280 TENSION CONTROL BOLTS 

 
ANCHOR BOLTS, ASSEMBLIES, AND MANY 

OTHER STRUCTURAL FASTENERS 
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steel quiz
LOOKINg FOR A ChALLENgE? Modern Steel Construction’s monthly Steel Quiz tests your knowledge of steel design and 
construction. 

According to mies van der rohe, “God is in the details”. Accordingly, this Steel Quiz highlights information that can be found 
in …well, see Question 1.

1 true/false:  AiSC provides 
a  manua l  tha t  i l l us t ra tes 
common details and formats 
for the preparation of shop 
and erection drawings.

2 W h a t  a re  s o m e  o f  t h e  
operations that one commonly 
finds taking place in a structural 
steel fabrication shop?

turn to PAGe 14 for AnSWerS

Are you ready to 
uncover more profit?
• Weld spatter doesn’t stick
• No VOC’s or harmful fumes
• No special welding procedures
• Reduces cleaning & preparation
• Compatible with powder & paint systems
• Save space, store EPOX Z KOTE outdoors!

•Square 1.5"–8"

•Rectangle 2" x1"–10"x4"

•Round 1.25 NPS–8 NPS

•Gauges .083 through .500

•Lengths up to 42'

Cut it.
Weld it.
Paint it.
Ship it.

Cut it.
Weld it.
Paint it.
Ship it.

Cut it.
Weld it.
Paint it.
Ship it.

Cut it.
Weld it.
Paint it.
Ship it.

Cut it.
Weld it.
Paint it.
Ship it.

Powder 
Primed 
Tubing

Powder 
Primed 
Tubing

Now 
Available!

Modern Steel Construction: 1/2 pg. Island (June 8, 2009)
Production: ggraber@charter.net; areti@aisc.org

USA 800-733-5683   CANADA 800-265-6912USA 800-733-5683   CANADA 800-265-6912
sales@atlastube.com  www.atlastube.com

Division of the John Maneely Company

MADE WITH PRIDE 
- IN AMERICA -

EPOX Z KOTE:

3 As per the AiSC Code of 
Standard Practice are fabricators 
and detailers obligated to 
d iscover  d iscrepanc ies  in 
contract documents?

4 in  order  to  opt imize  the 
erection process, how often 
should columns be spliced? 
 (a) every two floors                    
 (b) every three floors 
 (c) every four floors  
 (d) both (a) and (c) are correct

5 true/false: Weld length does 
not limit the effective size of a 
fillet weld.

6 true/false: A weld symbol on 
the bottom side of the line sig-
nifies a weld on the arrow side.

7 According to the American 
Welding Society what is the 
standard symbol with which to 
specify dye penetrant testing 
on a drawing? 
 (a) Pt            (b) mt 
 (c) rt           (d) ut

8 What is CiS/2?

9 Which of the following material 
types is corrosion resistant? 
(a) AStm A992    
(b) AStm A500 
(c) AStm A588    
(d) AStm A514

10 true/false: batten plate is 
the term used to describe a 
column base leveling plate. 
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steel quiz AnSWerS

Anyone is welcome to submit questions and 
answers for Steel Quiz. if you are interested 
in submitting one question or an entire quiz, 
contact AiSC’s Steel Solutions Center at 866.
ASK.AiSC or at solutions@aisc.org.

6 true. Welding symbols and other 
aspects of welding are covered in 
Chapter 4 of the AiSC Detailing 
Manual.

7 (a) basic symbols for nondestruc-
tive testing have been developed 
by AWS and published in AWS 
A2.4. dye penetrant testing is 
symbolized by Pt. Pt and other 
methods of ndt also are covered 
in Chapter 4 of the AiSC Detail-
ing Manual.

8 CiS/2 is a neutral data file format 
for the exchange of design and 
construction information. AiSC 
has endorsed this format as the 
method to accurately convey 
information between all members 
of the project team. Appendix C 
of the AiSC Detailing Manual pro-
vides more information on data 
formats.

9 (c) AStm A588 is also known as 
weathering steel. it gets its cor-
rosion resistance by forming an 
adherent protective layer on its 
surface as it weathers. Chapter 1 
in the AiSC Detailing Manual (and 
Part 2 of the 13th edition AiSC 
Steel Construction Manual) pro-
vide a summary of materials.

10 false. A batten plate is an element 
that is used to join two parallel 
components of a built-up column, 
girder or strut. it is rigidly con-
nected to the parallel components 
and designed to transmit the shear 
between them. See the glossary 
in the AiSC Detailing Manual for 
common steel terms. 

1 true. the recently released AiSC 
Detailing for Steel Construction, 3rd 
edition provides guidance on the 
proper detailing and formatting of 
shop and erection drawings. it is sim-
ilar to the 2nd edition, but updated 
to conform to the 2005 AiSC Specifi-
cation. you can purchase this manual 
at www.aisc.org/bookstore.

2 fabrication of structural steel includes 
a wide variety of operations, some of 
which vary based upon equipment. 
Computer-numer ic-contro l led 
equipment has rendered template 
making and laying out a rare activity 
these days. Still there are cutting, 
punching and drilling, grinding, 
fitting, welding, bolt installation, 
and similar operations. Chapter 1 of 
the 3rd ed. AiSC Detailing Manual 
provides information on these and 
many other activities.

3 no. the accuracy of the contract 
documents is the responsibility of 
the owner’s designated representa-
tive for design. Section 3.3 of the 

2005 AiSC Code of Standard Prac-
tice [a free download at www.aisc.
org/code] requires that discrepan-
cies must be reported when they are 
discovered, but also notes that the 
fabricator and steel detailer are not 
obligated to find them. Chapter 2 of 
the 3rd ed. AiSC Detailing Manual 
addresses topics related to the qual-
ity of construction drawings.

4 (d) Since erectors are required by 
oShA to tie off when the fall distance 
exceeds 30 ft, placing column splices 
every three floors is an inefficient 
choice for the purposes of erection. 
other common oShA requirements 
that impact steel design and detailing 
are discussed in Chapter 2 of the AiSC 
Detailing Manual.

5 false. According to Section j2.2b of 
the 2005 AiSC Specification, the maxi-
mum effective fillet weld size can be no 
greater than 25% of the weld length. 
Connection detailing requirements like 
this one are covered in Chapter 3 of 
the AiSC Detailing Manual.
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news
NETWORKINg

The New steelTOOLS.org Takes Off

RESOURCES

Performance-Based Plastic Design Explained

The first AISC live webinar, presented on 
SteelDay, September 18, was well received 
by engineers across the country. Well over 
1,000 people logged in to hear AISC vice 
president and professor emeritus at Penn 
State University, Louis F. Geschwindner, 
present Design for Stability Using the 2005 
AISC Specification. This relevant topic gar-
nered good questions and participation 
from the audience. 

AISC’s next live webinar will occur on 
December 10. Introduction to Seismic Steel 
Design and the AISC Seismic Provisions will 

be presented by Thomas A. Sabol, Ph.D., 
S.E. Sabol is a principal with Englekirk 
& Sabol Consulting Structural Engineers, 
Inc., Los Angeles, and adjunct professor in 
the civil engineering department at UCLA. 

AISC live webinars are presented using 
an internet and phone connection. Purchase 
a single site connection and an unlimited 
number of people within your office can 
attend at that site. All attendees will earn 
continuing education credits. More infor-
mation on registration and pricing can be 
found at www.aisc.org/webinars.

EDUCATION

Live Webinars Launch and hit the Mark

People and Firms
•	ESAB Welding & Cutting Products has 

added two new wire drawing lines at its 
Ashtabula, ohio, manufacturing facil-
ity. the new lines will produce wire for 
high production submerged arc welding 
(SAW) applications, significantly increas-
ing the company’s SAW wire capacity. 
to learn more, visit www.esabna.com.

•	Raymond F. Messer, P.e., president 
and chairman of the board of Walter P 
moore, has been presented with the 
Alumni hall of fame Award of Carroll 
College. the award honors alumni of 
the helena, mont., institution who have 
given outstanding contributions of stew-
ardship—sharing of time, talent and trea-
sure in distinguished service to the com-
munity and/or to Carroll College. one 
of three alumni to receive the honor this 
year, messer was presented the award 
on friday, September 25 at Carroll 
College’s Centennial homecoming.

•	Independence Tube Corporation is 
expanding its marseilles, ill., manufac-
turing facility, with production to begin 
in the fourth quarter of 2009. the new 
mill will produce hSS from 1.66-in. 
od to 5-in. od. headquartered in 
Chicago, independence tube also has 
operations in decatur, Ala. www.inde-
pendencetube.com.

•	Delbert F. Boring, P.e., has been 
selected as the 2009 recipient of the 
outstanding Civil engineering Alumni 
Award presented by the ohio State 
university (oSu) Civil engineering 
Alumni Association. boring joined the 
American iron and Steel institute (AiSi) 
in 1976 as regional director of construc-
tion codes and standards. in 2003, he 
was promoted to vice president of con-
struction market development, where 
he was responsible for developing and 
implementing the market development 
Strategic Plan for AiSi’s Construction 
market program. he is a recognized 
authority on structural fire endur-
ance and co-authored the book Fire 
Protection Through Modern Building 
Codes, published by AiSi in 1981.

•	American Punch Company is now cer-
tified to iSo 9001:2008. based in euclid, 
ohio, the firm manufactures punches, 
dies and shear blades used in steel fab-
rication. more information is available at 
www.americanpunchco.com.

•	Trilogy Machinery, Inc., belcamp, md., 
is now the exclusive north American 
agent for belgium-based derAteCh, 
offering the company’s press brakes 
and shears. for more information, visit 
www.deratech.be and www.trilogy-
machinery.com.

The activity on the new steelTOOLS web-
site is exceeding expectations. Launched 
by the AISC Steel Solutions Center on 
September 18, the site is home to more 
than 135 software utilities and programs 
related to steel design and construction that 
have been contributed by site members.

AISC’s director of technical marketing 
Tabitha Stine reports that in its first week 
alone the site saw nearly 5,000 separate 
user visits, 50,000 page views, and more 
than 2,200 downloads. By mid-October, 
the number of “tools” downloaded had 
climbed to 6,800. Among the most popular 
is the wind load calculation spreadsheet 
program posted by Alex Tomanovich.

In addition to file sharing, the new 
steelTOOLS site provides free social and 

business networking opportunities for 
design and construction professionals in 
the form of a multi-faceted online com-
munity. Capabilities include discussion 
boards, blogs, and other connectivity tools.

“People have been very busy logging in 
and setting up profiles to blog on various hot 
topics,” Stine says. She says special interest 
groups have been set up focusing on bridge 
design and construction, sustainability, and 
detailing, to name just a few. Each group is 
outfitted with its own library which, as docu-
ments and other files are added, will serve as 
a valuable reference repository.

Everyone involved in the structural 
steel industry is encouraged to participate. 
Registration is free at www.steeltools.org. 

A new book published by Schuff Steel 
Company, the National Council of 
Structural  Engineers  Associat ions 
(NCSEA) and the International Code 
Council (ICC) explains how to design 
buildings for desired seismic performance 
using the new Performance-Based Plastic 
Design (PBPD) method. The authors 
of “Performance-Based Plastic Design 
Earthquake-Resistant Steel Structures” are 
Subhash C. Goel, Ph.D., P.E., professor 
emeritus in structures and materials engi-
neering at the University of Michigan, Ann 
Arbor, Mich., and Shih-Ho Chao, Ph.D., 
assistant professor of civil engineering at 
the University of Texas, Arlington, Texas. 
Professor Goel will give a presentation on 
this subject at NASCC in May, 2010.

The book is a collaborative effort 
based on research conducted by Goel and 

Chao at the University of Michigan and 
sponsored by the American Institute of 
Steel Construction; NUCOR Research 
and Development; and Nabih Youssef 
Associates, Structural Engineers. An advi-
sory group consisting of 13 leading aca-
demics and engineers from across the coun-
try read and commented on the manuscript.

“This book offers clear explanations 
of design methodology. It also applies the 
methodology to different structural systems 
while clearly demonstrating each step of the 
process through numerous design draw-
ings, formulas and tables,” said Jay Allen, 
S.E., executive vice president of sales and 
engineering for Schuff International, which 
helped underwrite the book’s publication.

The book is available at www.iccsafe.
org or by calling 888-422-7233.
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news 

James O. Malley, P.E., S.E., senior principal 
of Degenkolb Engineers, San Francisco, is 
the 2010 recipient of the prestigious AISC 
T.R. Higgins Lectureship Award. Malley is 
being honored for his paper on The 2005 
AISC Seismic Provisions for Structural Steel 
Buildings, which was published in the First 
Quarter 2007 AISC Engineering Journal.

The award is presented annually by 
the American 
Institute of Steel 
Construction 
( A I S C )  a n d 
recognizes an 
o u t s t a n d i n g 
lecturer  and 
author whose 
technical papers 
are considered 
an outstanding 
contribution to 
the engineer-
ing literature 
on fabricated 
structural steel. 

Malley has more than 26 years of expe-
rience in structural design, seismic evalu-
ation, and seismic strengthening of exist-
ing buildings. His projects include a variety 
of healthcare facilities and several research 
efforts funded by institutions like the Federal 
Emergency Management Agency (FEMA) 
and the National Science Foundation (NSF).

He has made numerous presentations on 
earthquake effects, seismic design of steel 
structures and the AISC Seismic Provisions. 
The author of more than 50 technical 
papers, Malley was co-recipient with the late 
Egor Popov of the 1986 American Society of 
Civil Engineers (ASCE) Raymond C. Reese 
Research Prize for their paper Shear Links in 
Eccentrically Braced Frames.

In addition to his role at Degenkolb 
Engineers, Malley also served as the Project 
Director for Topical Investigations of the 
SAC Joint Venture. In that position, he was 
responsible for directing studies of the steel 
frame buildings damaged by the Northridge 
Earthquake and all of the analytical and test-
ing investigations performed as part of the 

SAC Steel Project. SAC has published guides 
on how to design, inspect, evaluate, and repair 
steel moment frame connections, reflecting 
Malley’s nationally recognized expertise in the 
seismic design of steel structures. Much of this 
work formed the basis for the development of 
the AISC Seismic Provisions and related stan-
dards and publications.

Malley is a member of the AISC 
Committee on Specifications and chair of 
its subcommittee responsible for devel-
oping the AISC Seismic Provisions. He 
has served as a member of the Structural 
Engineers Association of Northern 
California (SEAONC) board of directors, 
including a term as president from 2000-
2001. He also has served as a member of 
the Structural Engineers Association of 
California (SEAOC) board of directors, also 
including a term as president from 2003-
2004. He was named a SEAOC Fellow 
in 2007. Currently, he is a member of the 
National Council of Structural Engineers 
Associations (NCSEA) board of directors, 
and will become its president in 2010.

AWARDS

Malley Selected as 2010 T.R. higgins Lecturer
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FindÊoutÊhowÊtoÊovercomeÊtheÊwelderÊshortage

SmartTCPÊroboticÊweldingÊsolutionÊisÊaÊuniqueÊgantryÊsystemÊthatÊintegratesÊsoftwareÊ

andÊhardwareÊcomponentsÊ toÊautomateÊbothÊ theÊ robotÊprogrammingÊandÊ theÊweldÊ

production,ÊmakingÊitÊpossibleÊforÊjob-shopsÊandÊmanufacturersÊtoÊquicklyÊandÊeasilyÊ

optimizeÊtheÊfabricationÊofÊstructuralÊsteelÊpartsÊinÊlowÊvolumeÊproduction.Ê

The robotic welding solution
for structural steel fabrication

Call:Ê1.248.994.1041ÊtoÊdiscussÊyourÊneeds. 

www.smarttcp.com

The robotic welding solution
for structural steel fabrication

The future of welding technology is here. Don’t be left behind! 

Automatic Welding
Smart TCP

letters
More Agreement on the value of 
hand-Checks
I want to compliment you for printing, and 
Matt Thomas for writing, the Topping Out 
article [“If You Want it Done Right, Do it 
Yourself”] in the July 2009 edition of MSC.

As a “senior” member of the structural 
engineering profession, I heartily agree with 
Matt’s opinion. He is on target when it comes 
to “feeling a structure.” I am very impressed 
with his insight and practical approach.

I graduated in 1970, and during my early 
years calculations were done by hand, which 
helped to develop a “feel for structures.” As 
my career progressed I used analysis pro-
grams which reinforced my “feel for struc-
tures.” I envy the young keyboard jocks, but 
would not trade my apprenticeship years for 
anything. There are times when the most 
obvious item is entrusted to a program, but 
in fact not included in the analysis checking.

As I mentor young engineers, I continu-
ally convey embracing their craft and under-
stand why structures behave as they do. Now 
I have a great article to give to them to bring 
that concept home.

Please forward my gratitude to Matt for 
expressing his thoughts so well. It’s comfort-
ing to know that there are Matts out there to 
continue the profession.

Dennis Schiffer, P.E., S.E.

great Advice on Double Checking
As a corrosion consultant for URS 
Washington Division in Princeton, N.J., 
I work a lot with consulting structural 
engineers, probably more than any other 
engineering discipline. While not an S.E. 
myself—I’m a chemical engineer—I work 
with structural steel and reinforced concrete 
daily. They are two of my favorite materials 
of construction.

The article “If You Want it Done Right, 
Do it Yourself” by Matt Thomas (July MSC, 
page 66) is a good reminder of the great 
benefits of hand calculations in checking 
computer models and assumptions. In dis-
cussing the article with a P.E. I know who 
worked on the Hartford Civic Center, he 
replied, “Thanks for the great article by 
Matt Thomas. This brings back memories 
in my work with Ewing Cole Engineers who 
designed the HCC.” He and I fully agree 
with Matt that young engineers should be 
wary of trusting the “black boxes” without 
double checking them by doing hand calcs. 
After all, the computer analysis is only as 
good as the engineers’ assumptions and 
data. Good job, Matt!

Robert E. Moore, P.E.

Jennifer Jernigan, a student at North 
Lake College, Irving, Texas, is the winner 
of AISC’s 2009 Student Photo Contest. 
Students were invited to submit three 
photos demonstrating the combination of 
structural steel and the SteelDay theme, 
“Interact. Learn. Build.” Jernigan’s photos 
to the right show two welders working 
together, a lesson in layout, and the fit-up 
assembly of a truss in the fabrication shop 
prior to shipping the pieces.

Jernigan, who will receive her associ-
ates degree in construction management 
next May, says she has enjoyed photogra-
phy as a hobby for many years. In addi-
tion to being a student at North Lake, 
she also works full time as an estimator 
at Hirschfeld Steel Group in Irving. She 
selected these photos from recent visits to 
Hirschfeld facilities where she was photo-
graphing various operations to update the 
company’s brochures and website.

AWARDS

Student Photos Capture the SteelDay Spirit

news

Above, top: interact
two welders work together to attach a 
large base plate to a column, an operation 
where teamwork is critical.

Above, middle: learn
A long-time employee teaches the art of 
marking up steel plate for fabrication, a 
very important part of the process. 

Above, bottom: build
After being fabricated in three separate 
parts, a 185-ft rolled truss is assembled in 
the shop to ensure a perfect fit in the field.

All photos by jennifer jernigan, 
north lake College, irving, texas.
Photos taken at hirshfield industries 
facilities, San Angelo and Abilene, texas.
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At least it was to the construction team on the Missouri River Bridge

project when their initial concrete design priced over budget at almost 
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Contact us when you need high-quality, high-value curving of steel.

Our nation needs infrastructure improvements. Let Chicago Metal Rolled Products help you build bridges, tanks, 
tunnel supports, cofferdams, culverts, man ways, guard rails, viaducts, reinforcing columns and other structures.

Highland Bridge 
Denver, CO
This award-winning bridge is both 
dramatic and economical. Chicago Metal 
Rolled Products’ Kansas City facility was 
able to curve 153 tons of 18” outside 
diameter tubing up to 100’ long, which 
reduced splicing costs.

17-92 Pedestrian Bridge
Longwood, FL 
It doesn’t matter how complex the curve 
is. For this project Chicago Metal Rolled 
Products curved 66 tons of 14” square 
tubing up to 70’ long with both sweep 
and camber.

Nichols Bridgeway, Millennium Park 
Chicago, IL  
Designed by starchitect Renzo Piano, this bridge 
required high-quality, precise fabrication. 
Chicago Metal Rolled Products economically 
curved 212 tons of plate to a 10’ radius for the 
bottom sections of the 620’ long bridge.

Stimulate Your Infrastructure
With Steel Curved by Chicago Metal Rolled Products
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PRIZE BRIDGE
COMPETITION

2009 Prize Bridge AwardsThE NSBA PRIZE BRIDGE COMPETITION honors significant 
and innovative steel bridges constructed in the United States. 
Awards are presented in a variety of categories, including long 
span, medium span, short span, movable span, major span, 
reconstructed, and special purpose.

The national Steel bridge Alliance thanks the submitters of 
all of the outstanding entries for their participation in the 2009 
Prize bridge Competition. The projects were judged on:

➜ Innovation
➜ Aesthetics
➜ Design and engineering solutions

Designers of the winning Prize bridge projects will receive 
award plaques during an award reception at the 2009 World 
Steel bridge Symposium in San Antonio, Texas, on november 
19, 2009. owners of winning bridges will receive award 
plaques at a dinner banquet during the 2010 AASHTo bridge 
Subcommittee meeting. 

Ralph Anderson                
Chief of bridges & Structures, 
Illinois Department of 
Transportation, Springfield, Ill.

John Elwell                   
Senior Supervising 
engineer, Senior Project 
manager, Parsons 
brinkerhoff, minneapolis

Nancy Kennedy 
Principal bridge engineer, 
nevada Department of 
Transportation, reno, nev.

Bill Wilson                        
editor, roads & bridges 
magazine, Arlington 
Heights, Ill.

NATIONAL STEEL
BRIDGE ALLIANCE

awards

2009

National Awards
Long Span blennerhassett Island bridge
   Wood County, W.va. and    
   Washington County, ohio
major Span Tempe Town Lake Light rail bridge
   Tempe, Ariz.
medium Span mount Si bridge replacement
   King County, Wash.
Short Span roslyn road Grade Crossing elimination
   mineola, n.Y.
Special Award Woodrow Wilson memorial bridge
   Washington D.C.
Special Purpose bob Kerrey Pedestrian bridge
   omaha, neb.
movable Span Hamilton Avenue bridge
   brooklyn, n.Y.
reconstructed Thurston Avenue bridge over Fall Creek
   Ithaca, n.Y.

Merit Awards
Long Span  route 151 over the Salmon river
   east Haddam, Conn.
medium Span Sauk river bridge
   Darrington, Wash.
medium Span Three Springs Drive bridge
   Weirton, W.va.
Special Purpose Dr. martin Luther King, Jr. memorial bridge
   roanoke, va.
reconstructed macArthur maze ramp reconstruction
   oakland, Calif.

Jurors for this year’s competition:

Contact us when you need high-quality, high-value curving of steel.

Our nation needs infrastructure improvements. Let Chicago Metal Rolled Products help you build bridges, tanks, 
tunnel supports, cofferdams, culverts, man ways, guard rails, viaducts, reinforcing columns and other structures.

Highland Bridge 
Denver, CO
This award-winning bridge is both 
dramatic and economical. Chicago Metal 
Rolled Products’ Kansas City facility was 
able to curve 153 tons of 18” outside 
diameter tubing up to 100’ long, which 
reduced splicing costs.

17-92 Pedestrian Bridge
Longwood, FL 
It doesn’t matter how complex the curve 
is. For this project Chicago Metal Rolled 
Products curved 66 tons of 14” square 
tubing up to 70’ long with both sweep 
and camber.

Nichols Bridgeway, Millennium Park 
Chicago, IL  
Designed by starchitect Renzo Piano, this bridge 
required high-quality, precise fabrication. 
Chicago Metal Rolled Products economically 
curved 212 tons of plate to a 10’ radius for the 
bottom sections of the 620’ long bridge.

Stimulate Your Infrastructure
With Steel Curved by Chicago Metal Rolled Products
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The blennerhassett Island bridge, which spans the 
ohio river between West virginia and ohio, was 
the critical remaining “missing link” of the final 

segment of Appalachian Highway Corridor D. This ma-
jor economic development highway traverses approxi-
mately 240 miles along U.S. 50 from Cincinnati, ohio, to 
Clarksburg, W.va. 

The 4,008-ft bridge includes an 878-ft-long, tied-arch 
main span with a rise of 175 ft and approach spans that 
consist of variably spaced steel-plate girders with spans 
up to 401 ft in length. To minimize the size and weight of 
the approach span superstructure, the design uses hybrid 
girders and high-strength steel. Post-tensioned concrete 
pier caps support the main tied-arch span and contribute 
to the structure’s cost efficiency.

The bridge’s tied arch ranks as the longest networked 
tied-arch structure in the United States and is among 
the longest in the world. The bridge spans historic 
blennerhassett Island, an environmentally sensitive area 
and designated Historic District, and the main and back 
channels of the ohio river.

numerous innovative approaches were employed during 
the planning, design, and construction of the blennerhassett 
Island bridge. A total of 16 alternatives were studied to arrive 
at the alternative with the least environmental impact. 

Archaelogical concerns led to the use of trench 

shields during project excavation to protect investiga-
tors as they searched for prehistoric deposits as much 
as 40 ft under ground. Coincidentally that reduced the 
amount of excavation required, compared to benching, 
saving both time and money. 

Another example of the efforts undertaken to protect 
the environment throughout construction, the team per-
formed tree-topping as an alternative to tree removal. 
removing the trees within the bridge alignment would 
have been a quicker and more easily implemented so-
lution, but the tree-topping technique saved more than 
200 trees that are an integral part of a valuable forested 
wetland complex.

From the earliest planning stages, accommodating the 
massive size of the blennerhassett Island bridge posed a 
significant design challenge. engineers sought to develop 
a design that would optimize structural integrity and user 
safety, but that would also control costs by minimizing the 
size and weight of the approach span superstructure. They 
departed from traditional bridge design methodology by 
designing a tied-arch structure that integrates a key truss-
type element—post-tensioned steel networked cables that 
improve structural strength and flexibility and enhance safe-
ty. This hybrid “arch-truss” design approach made it pos-
sible to leverage the benefits of both bridge types. 

The bridge’s arch span is strengthened by post-ten-

NATIONAL AWARD LONG SPAN 

BLENNERhASSETT ISLAND BRIDGE
 WOOD COUNTy, W.vA. AND
 WAShINGTON COUNTy, OhIO

Designed to blend seamlessly with the natural 
environment, the blennerhassett Island bridge 
arches high above the horizon, yet its slender 
lines, which make it appear almost transparent, 
preserve the scenic vistas of the ohio river and 

historic blennerhassett Island.
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sioned, seven-wire-strand steel cables configured in a unique 
X-shaped network, which enhances stiffness and redundancy 
in the bridge’s superstructure. These cables allow the structure 
to redistribute some of the arch rib horizontal load, so that the 
members function similarly to those in a truss structure.

To evaluate stress distribution within the structure under 
normal conditions, as well as during catastrophic events such 
as cable loss, a 3D finite element model of the bridge was cre-
ated. The 3D model was used to refine the construction se-
quence. each time the survey points on the arch were mea-
sured, the 3D model was updated to obtain data on the actual 
stresses to the members. The networked cables were carefully 
adjusted to optimize deck elevations and stress distribution for 
the structure, based on the results of the 3D model.

The arch tie itself, normally a fracture-critical member, is a 
box-shaped tension tie that was specially designed to with-
stand cracking and not collapse. The tension tie was mechani-
cally fastened together with bolts for redundancy, rather than 
welded together, which enables it to withstand loads, even if 
one of the four plates that comprise the box fractures.

Plans specified the use of the stringent mill-to-bear method 
for fabrication of the steel for the arch ribs. The intent was to 
use the most precise fabrication process available to reduce 
construction cost. It succeeded in reducing the number of bolts 
required at the arch rib splices by 50%.

The design also included hybrid steel members of 
high-strength, high-performance 70 ksi weathering steel, 
for maximum durability and improved ductility. This also 
helped to minimize the size and weight of the approach 
span superstructure, reduce material quantities and con-
struction cost, and defray long-term maintenance costs.

The bridge deck is longitudinally post-tensioned to prevent 
cracking caused by the lengthening of the tied arch under load. 
The piers are also post-tensioned to resist cracking.

Construction
Innovative construction methods and techniques were 

required to account for the challenges presented by the ex-
traordinary weight and size of the structural members, the 
mountainous terrain, and the riverine environment. In prepara-
tion for construction of the tie girders and arch, the contractor 
constructed eight temporary drilled caissons in the river. The 
tie girders and arch were constructed in segments, from each 
main river pier, halfway across the channel. The most efficient 
method was to construct a significant portion of the tie girders 
and use this as a base for building out the arch ribs until the 
cantilevers reached the center of the span.

The construction of the arch was the most complicated 
task of the entire project because of its size and the need 
to ensure that the arch segments fit together perfectly. 
Temporary adjustable stays were used to brace the arch 
segments during erection, prior to installation of the cable 
hangers. As each cable hanger was installed, the support-
ing temporary stay was removed.

The position of the arch was monitored very closely. eleva-
tions were taken after every segment was erected, and the 
position of the structure was adjusted through the use of the 
temporary falsework stays provided by the contractor.

The ohio side of the arch was constructed six inches out of 
position longitudinally, and then jacked into place during instal-
lation of the arch’s keystone section. The ends of the arch were 

temporarily post tensioned to the pier caps to ensure the stabil-
ity of the cantilevered sections during jacking. Sand jacks with 
steel shims and polytetrafluorethylene sliders were mounted 
on top of the river caissons and served as temporary supports. 
The jacks and sliders also could be quickly and easily removed 
after the arch was constructed. Large, barge-mounted cranes 
were used to install the heavy steel segments (which weighed 
up to 60 tons) for the arch and the West virginia approach.

The contractor designed a temporary bridge and used a 
“barge bridge” to cross the back channel of the ohio river to 
access the island from the West virginia shore. on the island, 

70-ft-high falsework towers, designed to withstand a 75-mph 
wind load, supported the girder segments. The towers were 
anchored by guy wires connected to concrete deadmen em-
bedded in the island soil.

The original plans called for the design of a suspension 
bridge with no piers on the island. To reduce construction costs, 
the client decided instead to proceed with the design alterna-
tive that included piers on the island. Pier placement required 
extensive archaeological and environmental investigation.

The innovative approach to the design of this project, in-
cluding the hybrid design of the arch and the efficiencies in 
material quantities, resulted in significant cost savings to the 
client and taxpayers, and will also deliver long-term benefits by 
reducing maintenance costs and extending service life.

The client realized significant cost savings from the design 
of a networked tied-arch structure. employing this bridge type 
further demonstrates its application in the engineering field as 
a viable, cost-effective alternative to the more commonly used 
design options. The use of the networked cables enabled en-
gineers to reduce the arch rib size by approximately half and 
thereby significantly reduce overall construction cost. Also, the 
use of inclined hangers with stay cables will facilitate future 
cable replacement.

Owner
West virginia Department of Transportation, Charleston, 

W.va.

Designers
michael baker, Jr., Inc., Charleston, W.va.; HnTb, new York

General Contractor
Walsh Construction Company, Canonsburg, Pa.

Steel Fabricator (approaches)
Hirshfeld Group, Greensboro, n.C. 
 (AISC/nSbA member)

Detailer
CanDraft, Coquitlam, b.C. (AISC/nSbA member)

The use of network cables was very innovative. 
This bridge showcases complexity on a grand 
scale and should make a lasting impression 
over the ohio river. —Jury Comments
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built to withstand a 500-year flood, the Tempe Town Lake 
Light rail bridge spans 1,535 ft and consists of two abut-
ments, 10 Y-shaped piers and 42 steel trusses that feature 

diagonal pipe bracing connecting top and bottom pipe chords. 
It was built to provide the valley metro Light rail project, a high-
capacity transit system, with a crossing over Tempe Town Lake to 
connect Phoenix with Tempe and its neighboring communities. 

This bridge represents true design innovation because it com-
bines the past with the present. During the day, one can see that 
the superstructure mimics the truss design of the adjacent his-
toric Union Pacific railroad bridge. At night, modern technology 
emerges for a visual spectacle. below the 30-ft-wide cast-in-place 
concrete deck is an advanced fiber-optic lighting system that viv-
idly illuminates the structure with various colors.

During construction, the unique bridge design created several 
technical challenges, one of which dealt with the complexity of 
the site conditions. The location of the south approach and abut-
ment had obstacles above and below. The high-voltage power 
lines overhead presented a significant hazard during construc-
tion. because the large drill rigs on the barge could not fit under 
the power lines and the power lines could not be de-energized, 
the abutment design was switched from the original plan of using 
drilled shafts to a single spread footing. In addition to solving the 
constructability challenge, this redesign also reduced costs.

below the abutment, a major water line that supplies downtown 
Phoenix with 60% of its potable water posed a potential challenge. 
It was crucial to not disrupt the underground 72-in. diameter pipe-
line. The project team solved this challenge by carefully excavating 
and encasing the waterline with concrete reinforcement to with-
stand the mass of the south approach structures.

Throughout the project, the project team worked closely 
with local historical and transportation commissions to ensure 
that the bridge did not detract from the adjacent historical rail-
road bridges built in 1912. valley metro rail worked with the 
State Historic Preservation office through several design con-
cepts from a cable-stayed bridge to the constructed concept 
where the design consultant borrowed from the old rail bridge 
design while adding modern touches. Despite the unpredict-
able issues that came up during construction, the team was 

Its innovative use of steel pipes creates a 
powerful and efficient structural system. It is 
“beauty over water,” and the lighting makes 
it a piece of art.

 NATIONAL AWARD MAJOR SPAN 

TEMPE TOWN LAKE LIGhT RAIL BRIDGE
TEMPE, ARIZ.

able to overcome the challenges with the development and 
implementation of innovative solutions. Detailed and strategic 
coordination among design and construction teams enabled 
the delivery of an on-time and on-budget project.

The bridge follows AASHTo Load Factor Design guide-
lines, using 50 ksi yield strength steel pipe. A 24-in. diameter 
steel pipe with a 1-in. wall thickness forms the bottom apex of 
each triangular truss. Two 18-in. diameter steel pipes about 
5 ft apart lie at the top vertices of each truss, directly under 
a track rail. Wall thicknesses of the pipes vary, depending on 
whether the truss is in a positive or negative loading configura-
tion. A series of 880 10-in. diameter steel pipe braces in sets of 
four run diagonally upward from a steel saddle on the bottom 
pipe to a saddle on the two pipes above, creating the truss. 
Spacing of the bottom saddles ranges from about 10 ft to 15 ft 
between longitudinal centers. Truss segments between piers 
range from about 75 ft to 160 ft long.

The lighting system hangs from horizontal 8-in. pipes, po-
sitioned directly above the bottom chord and connecting the 
two upper pipe chords. Tubular cross-diaphragms connect the 
parallel trusses at both abutments and at the nine piers. Disc 
bearings, two on each abutment and two atop each pier, con-
trol bridge movement.

The cylindrical piers have the look of being “wood 
chopped” at the top center, where they form a Y. The bottom 
pipe of each truss rests on one arm of the Y. All but the center 
pier accommodate expansion. Total movement for expansion 
at each abutment is about 5 in. A 46,000-sq.-ft continuous 
concrete deck placed on stay-in-place decking forms the tops 
of the two trusses, providing a 30-ft width for the two tracks 
and emergency walkways. Depth of the truss is 9.25 ft and the 
overall depth is 11 ft at the top of the rail.

Fabrication was a critical challenge. The main obstacles were 

An advanced fiber-optic lighting system vividly illuminates the Tempe Town Lake Light rail bridge.

—Jury Comments
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weld configurations, open-root welds, rework and material. 
open-root welds, which were required by code, had to be 

made out-of-position without backing bars. Welders first had to 
be qualified to make these welds. The welding fabricator’s testing 
left only six qualified for the job. Usually this type of project would 
require backing strips, but in this case, backing strips would not 
have made the structure sturdier. They also would have added 
20% to 30% more time and cost to the project. Additionally, any 
necessary rework was limited to two reworks on each weld joint.

The original design specified ASTm A618 pipe in various 
diameters and wall thicknesses, and because Federal Transit 
Administration funding was involved, domestic materials were 
required. by contract, the bridge was to be fabricated in six 
months—including material procurement. However, the lead 
time for A618 for several of the size and wall thickness combina-
tions was at least one year. Sources often would not quote some 
sizes at all or would require a huge mill purchase for each size 
and wall thickness. eventually the Federal Transit Administration 
approved the use of imported materials for two size combina-
tions, which before purchase, were subject to on-site inspection 
by the fabricator to verify dimensions, form, and traceability.

Another aspect of this construction that at first might have been 
considered a hindrance, actually was a benefit: segmented fabri-
cation. To optimize structural strength versus weight, meet bud-
get, enable transportation to the work site, and enable a modular 
erection, the fabricator constructed the bridge in segments. The 
design consultant decided on the segmented fabrication method 
as a way to help ensure the bridge would be fabricated on time.

The design consultant also invited the fabricator for an inter-

view and to provide comments and recommendations that even-
tually helped write the welding specifications. because Arizona 
generally uses concrete more than steel, the fabricator helped 
educate others on the team about welding and developed the 
majority of the weld design.

Owner
valley metro rail, Phoenix

Designer
T.Y. Lin International, Tempa, Ariz.

General Contractor
PCL Civil engineering, Inc.

Fabricator/Detailer
Stinger Welding, Inc., Coolidge, Ariz.
 (AISC/nSbA member)

Architect
buster Simpson, Seattle

Electrical/Lighting
r.A. Alcala & Associates, Inc., Tucson, Ariz.
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MOUNT SI BRIDGE REPLACEMENT
KING COUNTy, WASh.

Using built-up box members and HSS sections cre-
ated a neat and clean appearance for the new mount 
Si bridge. built-up members in the top and bottom 
chords are connected with minimally-obstructive, 
slender hollow structural section tube web members.

Art elements, such as the decorative bronze plates attached to the 
bridge structure, combine with the bolt connections to make the mount 
Si bridge a distinctive and aesthetically pleasing structure.

The mount Si bridge serves as a vital link across the Sno-
qualmie river for local residents and as a gateway to 
regional outdoor activities within the mount Si natural 

resources Conservation Area, southwest of Seattle.
For more than half a century, the original bridge provided the 

only access to the community and recreation areas north of the 
Snoqualmie river. As the second-oldest bridge in King County, 
and one of its few remaining steel Pratt truss bridges, the mount 
Si bridge symbolized the rural community and was designated a 
county landmark. It also was on the national register of Historic 
Places for its engineering and architectural significance.

The structure had severely deteriorated over the years and 
was listed as a high priority for replacement in the county’s 
2001 annual bridge report. The structural design team present-
ed eight bridge alternatives for evaluation. Ultimately, another 
steel Pratt truss bridge was chosen based on cost, ease of con-
struction, and maintenance requirements.

Located in one of the state’s most popular outdoor recre-
ation areas, the new bridge had to blend with the natural en-
vironment and not be an eyesore, while keeping the scenic at-
traction of mount Si in the background. To accomplish this, the 
design had to be as open as possible.

The design team used built-up box members and HSS sec-
tions to create a neat and clean appearance. These built-up 
members, with top and bottom chords, are connected with 
minimally-obstructive, slender hollow structural section tube 
web members. 

other innovations included using rigid moment sway frames 
with slip-critical type bolt connections and optimizing panel 
spans at 30 ft, rather than the usual 20 ft to 25 ft, which resulted 
in using less steel and reducing fabrication requirements.

The new mount Si bridge also incorporates art in many 
bridge elements, including:

➜ ornamental in-fill panels on the approach span railings
➜ Landscaping elements surrounding the bridge
➜ Decorative bronze plates attached to the bridge structure
➜ bridge and railing paint colors
➜ Special finish and color applied to the bridge’s sidewalk

Owner
King County Department of Transportation, Seattle

Designer
Andersen bjornstad Kane Jacobs (AbKJ), Seattle       

General Contractor
mowat Construction Company, Woodinville, Wash.

Fabricator
Jesse engineering Company, Tacoma, Wash. (AISC member)

Detailer
mKe Detailing Service, Seattle (AISC member)

Consulting Firm
3 ring Services, Seattle

30  MODERN STEEL CONSTRUCTION  november 2009

Nov09.indb   30 10/16/2009   10:05:00 AM



  november 2009  MODERN STEEL CONSTRUCTION  31

Nov09.indb   31 10/16/2009   10:05:04 AM



NATIONAL AWARD ShORT SPAN 

ROSLyN ROAD GRADE CROSSING ELIMINATION
 MINEOLA, N.y.

The tragic death of nine teenagers in 1982, 
when they drove their van around a prop-
erly functioning crossing gate onto the 

Long Island rail road (LIrr) main line tracks and 
into the path of an oncoming train, gave the vil-
lage of mineola, n.Y., the impetus to reinvigo-
rate a 24-year-old desire to eliminate several at-
grade LIrr crossings in the community. Today, 
almost 50 years after the village’s initial petition 
to eliminate the grade crossings, the final chap-
ter of the $180 million plus grade crossing elimi-
nation project—the roslyn road Grade Crossing 
elimination—is complete. The project, including 
designing and constructing both a new steel 
structure for the LIrr main line and a depressed 
roslyn road beneath the tracks, has enhanced 
safety and traffic operations as well as improved 
the quality of life for village residents.

The LIrr is the most active commuter rail 
line in the country, and so included challenging 
design issues. A number of alternatives were 
investigated that involved raising or lowering 
either the LIrr tracks or the roadway. because 
nearby residents were concerned that raising 
the railroad would increase noise levels, the 

railroad was kept at grade and roslyn road was 
depressed to pass below. That decision made 
designing and constructing the structure for the 
steel bridge that supports the tracks, as well as 
the depressed roadway, extremely complex.

The 73-ft steel through-girder bridge, which 
carries the tracks over roslyn road, was ex-
tremely challenging to construct, especially 
because the longest period allowed for a 
track outage was a long weekend. Three steel 
through-girders support the two existing main 
line tracks and allow for a future third track. 
These girders govern the critical vertical clear-
ance, which is 14½ ft for the bridge.

A unique construction phasing solution was 
developed that allowed the new bridge and 
substructures to be built with only four weekend 
single track outages and two weekend double 
track outages. After each outage, the tracks 
were returned to service.

During the first weekend double track out-
age, large diameter steel casings were augered 
into the ground, then filled with concrete to act 
as foundation piles. At a much later time, during 

The construction staging to accommodate working with a busy railroad 
was impressive. Aesthetically, it fits into the neighborhood while 
providing a unique solution to a unique situation.
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rolling this new bridge into place eliminated the most dangerous at-grade crossing 
on a busy commuter line and completed the effort begun 50 years earlier.

—Jury Comments
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four weekend single track outages, four 
temporary steel trestles were installed 
atop the concrete piles. These temporary 
trestles provided support for the tracks 
while excavation and construction of the 
abutments occurred below the trestles.

After the substructures were com-
pleted, the second weekend double 
track outage was implemented. The new 
bridge had been constructed adjacent 
to the tracks while the substructure work 
was progressing. During this weekend, 
the new bridge was rolled into position 
and placed onto the new abutments. Af-
ter the final weekend outage, the tracks 
were returned to service.

The public’s safety, welfare and quality 
of life all have been improved, either as 
primary or secondary benefits of this proj-
ect. The project’s most significant benefit 
is its elimination of the very serious safety 
issue of rail and vehicle conflicts, particu-
larly important given more than 200 trains 
per day running through the village—
some at speeds exceeding 80 mph.

Prior to the project, peak hour gate 
closures caused major traffic backups, 
which, in turn, resulted in a breakdown 
of function at the adjacent intersections. 
This traffic congestion, with cars idling, 
caused pollution, excessive energy con-
sumption, aggravation for those caught 
in the backup, and a temptation for 
some to avert the gates. Additionally, 
the at-grade crossing caused noise pol-
lution, with train horns blasting each time 
a train approached the crossing. Had the 
project not been undertaken, anticipat-
ed expansion of LIrr operations would 
only have exacerbated these problems. 
Instead, the project completion has 
eliminated them. With gasoline prices 
at today’s levels, the removal of traffic 
congestion and idling makes the project 
even more cost-effective, bringing eco-
nomic as well as environmental benefits 
to the community.

Owners
Long Island rail road and                                                                              

new York State Department of 
Transportation

Structural Engineer
Stantec Consulting Services Inc.,                        

new York

General Contractor
Posillico Civil Inc., Farmingdale, n.Y.

Fabricator
Francis A. Lee Company, Syosset, n.Y.                                      

(AISC/nSbA member)

Client/Job#: 8911_ChangesToAd Color(s): Black
Description: SuperStruct Ad Size: Flat 4.5"  x  7"

T u b u l a r  s e c t i o n s

custom built
to the highest standards.

Yours.

SuperStruct tubular sections hold up to the strictest 
design standards without holding them back.

•	 Manufactured	in	a	variety	of	shapes	and	sizes	to	 
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•	 Lengths	up	to	55’
•	 Wall	thickness	5/16”	to	1”
•	 Excellent	column	strength	and	torsional	properties
•	 Aesthetically	appealing

800-825-6668	•	www.valmont.com	•	Valley,	Nebraska

Contact	Kyle	DeBuse	at	Valmont	Tubing	toll-free	at	1-800-825-6668 ext. 3558 or  
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Prior to the 
grade separa-
tion both traf-
fic and safety 
were serious 
issues at this 
crossing.
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The Woodrow Wilson memorial bridge is truly a new icon 
in a city of monuments. The $680 million project replac-
es an outdated bridge carrying I-95 across the Poto-

mac river connecting maryland and virginia at the southern 
tip of the District of Columbia. It is a vital link on I-95 and the 
Capital beltway (I-495), the circumferential freeway surround-
ing the core of the Washington metropolitan area. The new 
state-of-the-art structure eliminates one of the nation’s worst 
traffic bottlenecks. The 12-lane bridge has separate local and 
express lanes, and capacity for future mass transit expansion. 
It also contains America’s largest movable span.

The previous bridge had a vertical clearance of only 50 ft, 
but its drawspan over the Potomac river’s navigational chan-
nel allowed larger marine vessels access to Washington, Al-
exandria, and other points north of the bridge. The decision 
was made to build new drawbridges rather than a higher 
fixed-span structure because many commercial, navy, Coast 
Guard and recreational vessels on the river require high 
clearances. A fixed bridge would have required a vertical 
clearance of 135 ft.

The previous double-leaf bascule span bridge opened an 
average of five times per week. The new drawbridge is about 
20 ft higher than its predecessor, reducing the number of bridge 
openings each year from approximately 260 to less than 60.

The project includes two parallel bridges, each consist-
ing of eight plate girders and three to four substringers to 
accommodate widths of up to 148 ft. each bridge consists 

of two parallel double-leaf bascule spans for a total of eight 
leaves, which keeps the floor system and mechanical and 
electrical systems economical. by not connecting adjacent 
leaves, and providing separate machinery with the ability to 
operate each leaf independently, any one of the leaves can 
be taken out of service, if required, while maintaining a mini-
mum of three lanes of traffic in each direction.

each of eight drawspan leaves weighs approximately 
2,000 tons and is designed to close within a 1∕8-inch tolerance. 
Thirty-four million pounds of structure will move to clear a ship 
through the channel, representing the largest moving mass 
of any bridge in America and possibly the world. With 270 
ft between trunnions, this span is among the longest in the 
world. It also is extremely wide: 249 ft from fascia to fascia.

The bascule span is a simple trunnion Chicago-type bas-
cule. The front transverse beams of the piers serve as sup-
ports for the forward live load bearings at each bascule 
girder.  The fixed deck beam of the bascule pier also serves 
as the rear live load anchor. other design features of the 
bascule include a fully-composite lightweight concrete deck, 
fully counterweighted leaves, shear and moment-transferring 
span locks, and tail locks. 

The span lock arrangement for the new Woodrow Wilson 
bridge is unique in that the locks transfer moment as well as 
shear between the leaves of each double-leaf span. The tail 
locks work in conjunction with the span locks and relieve the 
operating machinery of live load transferred through rack 
into the main pinions. This will significantly reduce wear on 
the operating machinery.

The design of the bridge was decided by competition. The 
signature bridge that resulted from this process is an elegant, 
curving, haunched plate girder bridge supported by v-shaped 
piers. The combination of the curved v-piers and the girder 
haunches highlights the architectural motif of arches desired by 
the public. The steel plate girder/diaphragm/substringer fram-
ing system was used for overall economy, aesthetics and com-
patibility with the v-pier configuration. 

The floor system framing and detailing were kept as sim-
ple as possible. each bascule leaf consists of two bascule 
girders that support floor beams and stringers. Girder-to-

NaTIONaL awaRD SpECIaL awaRD 

wOODROw wILSON MEMORIaL bRIDgE
 waShINgTON D.C.

This monumental bridge is packed full of 
innovation and is a trailblazer in the land 
of leaders. The engineering elements are 
amazing. This was a stimulus package 
before there was a need. The number of 
jobs created was incredible. It is an elegant, 
visually stunning bridge with good lines that 
enhances the surrounding architecture.

The monumental $680 million Wood-
row Wilson memorial bridge project, 
under construction on the Capital belt-
way (I-495) for more than a decade, 
was undertaken to eliminate one of the 
nation’s worst traffic bottlenecks.

—Jury Comments

courtesy of Top Shots
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BGFMA ... this next generation Bridge Grid Floor-
ing Manufacturers Association industry group is focused 
on the reliable development and application of open grid, 
grid reinforced concrete, and Exodermic™ bridge decks.

Advantages of Grid Deck Systems
 • Quick/Efficient Installation
 • Lower Life-Cycle Costs
 • Lightweight
 • Long-Term Performance

Bridge Grid Flooring 
Manufacturers 
Association

WSBS Booth #313

877.257.5499
Bridge Grid Flooring Manufacturers Association 
300 East Cherry Street, North Baltimore, OH 45872

girder distances vary for different leaves, 
ranging from 35 ft to 40 ft, 6 in. The typi-
cal floor beam spacing is 20 ft, 9 in. and 
stringer spacing is kept under 6 ft. Gird-
ers and floor beams are welded I-shaped 
members, and the stringers are rolled 
sections. bolted connections are used 
throughout the span.

In all, 16 bascule girders are required. 
These girders are very large, with webs 
varying in depth from nearly 12 ft at the 
toes to 20 ft in the vicinity of the trun-
nions, and with 28-in.-wide flanges that 
range between 1½ in. and 4 in. thick. The 
overall length of each girder is 215 ft. To 
keep girder segments within sizes and 
weights that could be fabricated and to 
provide shipping and erection options, 
the girder design included two field 
splices. each bascule girder weighs be-
tween 350 tons and 400 tons.

Approach Spans
The approaches on each end of the 

bridge consist of two continuous units, 
with 13 individual spans on the virginia 
side and 19 spans on the maryland side. 
They use haunched plate girders having a 
depth of 11 ft, 9 in. at the support points 
and 6 ft, 10 in. at midspan. The parabolic 
shape was developed to provide the con-
tinuous curved line of the v-pier and the 
superstructure varies with the span length.

The variable-depth girders in conjunc-
tion with the v-shaped piers provide the 
arch-like appearance that was desired in 
order to be visually similar to the other 
great bridges in the capital city. The 
plate girder spans vary from 100 ft to 209 
ft. This variation in span length is due, in 
part, to the height of the structure above 
the ground surface. Plate diaphragms 
support the substringers and provide a 
clean appearance from the historic park 
below the bridge.

The plate girders were designed as hy-
brid girders. They were primarily fabricat-
ed from ASTm A709 Grade 50 steel, but 
some flanges used Grade 70 HPS steel 
to minimize the plate sizes, reduce girder 
weight and minimize constructed cost.

Co-Owners
maryland State Highway Administration, 

baltimore
virginia Department of Transportation, 

Chantilly, va.

Designer
Parsons, baltimore

Thirty-four million pounds of structure move 
to clear a ship through the eight-leaf bascule 
arrangement on the Woodrow Wilson memo-
rial bridge over the Potomac river.

General Contractor (bascule)
American bridge (AISC/nSbA, ImPACT 

and TAUC member)/edward Kraemer 
& Sons (ImPACT member) Joint 
venture, Coraopolis, Pa. 

Detailer (bascule)
Tensor engineering,                                           

Indian Harbour beach, Fla.                      
(AISC/nSbA and nISD member)

Consulting Engineer (bascule 
superstructure design)

Hardesty & Hanover LLP, Annapolis, md.

General Engineering Consultants
Potomac Crossing Consultants, 

Alexandria, va.

Fabricator – Virginia Approach
Williams bridge Company, manassas, 

va. (AISC/nSbA member)

Fabricator/Detailer – Maryland 
Approach

High Steel Structures Inc., Lancaster, Pa. 
(AISC/nSbA and ImPACT member)
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The bob Kerrey Pedestrian bridge spans the mis-
souri river connecting the cities of omaha, neb., 
and Council bluffs, Iowa. At more than 2,300 

ft, the structure is one of the longest pedestrian-only 
bridges in the U.S. visually transparent but dynamic and 
innovative, its curvilinear design gives it a signature look 
and makes it a visual icon for the area.

The bridge’s length made design and construction 
a complex matter, with wind-induced vibrations a par-
ticular concern. by keeping the girders relatively shal-
low and allowing a 4-ft gap between the edge girders 
and deck, designers provided for aerodynamic stability 
and kept wind-induced vibrations to a minimum. The 
girders are approximately 23 in. deep on a 24-ft-wide 
steel frame, and the 16-ft-wide deck is 12 in. deep at 
the curbs and 3 in. elsewhere. Had the girders been 
deeper, they would have been stiffer and stronger, but 
they also would have increased the potential for wind-
induced problems.

The shallow girders reduce the wind load, but re-
quire closely-spaced cables to further support the deck. 
because the cables are more steeply angled than tradi-
tional cable-stayed bridges, the axial load on the gird-
ers is reduced.

Another innovation used by the design-build team 

was the foundation design, with each pylon supported 
by a single drilled shaft. minimizing the use of temporary 
works, the team drilled shafts that are 13 ft in diameter 
and extend roughly 85 ft into the riverbed. And because 
the foundations were constructed within the steel casing 
that forms the shaft, no cofferdams were required.

With a strict $22 million budget, the design-build 
team made each of its decisions within the context of 
economic feasibility. That started, quite literally, from 
the foundation up: rather than take additional borings, 
the team chose to place the foundations in locations 
where subsurface investigations had already been com-
pleted. other cost-saving measures included the use 
of the balanced-cantilever method, which reduced the 
need for falsework, and foregoing traditional cofferdam 
construction in the river.

but no decision was more important than the deci-
sion to use steel. The design-build team needed an ef-
ficient and lightweight structure to stay within budget 
and determined that choosing steel over concrete was 
the answer for many reasons, including a reduction in:

➜ The size of the foundation
➜ The size of the cables
➜ The magnitude of the windload
➜ The amount of falsework

NATIONAL AWARD SPECIAL PURPOSE 

BOB KERREy PEDESTRIAN BRIDGE
 OMAhA, NEB.

It’s a unique structure, a graceful and attractive bridge, created with a 
one-of-a-kind approach. The construction of a curved bridge with straight 
members added an interesting element.

36  MODERN STEEL CONSTRUCTION  november 2009

The bob Kerrey Pedestrian bridge 
provides 53 ft of clearance for missouri 
river traffic and serves as a landmark 
for riverfront development in both 
omaha, neb., and Cedar bluffs, Iowa.

© mark mcCabe, 2009, courtesy HnTb

—Jury Comments
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The bridge’s signature look is its curvi-
linear design, which is complemented by 
a pair of three-sided pylons that pierce 
203 ft into the air and transform the 
area’s skyline. Two planes of cables are 
connected to those pylons, and those 80 
cables—40 per pylon—range in diameter 
from 1.25 in. to 2.3 in. Spacing the cables 
closely together—roughly 23 ft apart—
and increasing the height of the pylons 
to decrease the cable angles provided 
enough clearance along the curved deck 
for a wide variety of users as well as a 
maintenance vehicle.

The LeD lights at the top of each py-
lon make the bridge an aesthetic mar-
vel. The lighting is dramatic, with differ-
ent colors and effects at different times 
of the night.

The first bids on the project, in 2004, 
came in at more than twice the budget. 
City officials later re-issued the rFP, spe-
cifically asking for a design-build contract 
and a bridge that was “architecturally 
significant.” However, the team had less 
than six months to design it.

The first step was choosing Grade 50 
fracture-critical steel to create the super-
structure. The final design consists of a 
horizontally curved bridge with a 506-ft 
main span and two 253-ft back spans. 
The superstructure bends from one side 
of the first pylon to the opposite side of 
the second pylon, spanning a total of 
about 2,300 ft.

The bridge’s innovative design en-
abled builders to use straight steel seg-
ments instead of curved segments. The 
bridge is set on a radius, and all dimen-
sions are based on that radius. Although 
the bridge alignment is curved, the su-
perstructure segments and pre-cast deck 
panels are not. Instead, steel sections 
are straight-edged and identical in size 
and shape—with one side slightly longer 
than the other—and arranged to create 
the “S” curve.

each section of the bridge is fairly 
short—approximately 23 ft—and its con-
crete deck is skewed slightly to create 
the curves along the bridge length. The 
long superstructure segment consists of 
a 24-ft-wide steel frame and a 16-ft, 4-in. 
precast concrete deck panel.

In effect, the main span of the bridge 
is really a series of short spans. even the 
railings, piecewise, are straight. The use 
of straight-piece sections is one of the 
most innovative features of the bridge, 
and it couldn’t have been done with 
any material other than rolled steel. 

Foregoing the heat-curving process that 
would have been necessary with shaped 
steel segments, the design-build team 
saved time and money with the straight 
sections, assuring an on-time and on-
budget delivery.

Construction of the bridge through a 
design-build contract began in october 
2006. The bridge opened to the public 
in September 2008, two months ahead 
of schedule and within its strict $22 
million budget.

Owner
City of omaha, neb.

Architect and Designer
HnTb Corporation, Kansas City, mo.

General Contractor
APAC-Kansas, Inc., Kansas City, Kan.

Fabricator/Detailer
DeLong’s Inc., Jefferson City, mo.                        

(AISC/nSbA member)

SEISMIC PROTECTION
FROM TAYLOR DEVICES
Stand firm. Don’t settle for less than the seismic protection
of Taylor Fluid Viscous Dampers. As a world leader in 
the science of shock isolation, we are the team you 
want between your structure and the undeniable forces
of nature. Others agree. Taylor Fluid Viscous Dampers 
are currently providing earthquake, wind, and motion
protection on more than 350 buildings and bridges. 
From the historic Los Angeles City Hall to Mexico’s 
Torre Mayor and the new Shin-Yokohama High-speed 
Train Station in Japan, owners, architects, engineers, 
and contractors trust the proven 
technology of Taylor Devices’ 
Fluid Viscous Dampers. 

YOU BUILD IT.
WE ’LL  PROTECT IT.

Taylor Devices’ Fluid Viscous Dampers give you the seismic protection 
you need and the architectural freedom you want.

North Tonawanda, NY 14120 -0748
Phone: 716.694.0800  •  Fax: 716.695.6015

www.taylordevices.com
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The rarely seen Hanover skew bas-
cule, also known as a knee-girder 
bascule bridge, is a unique and 

complex movable structure in terms of 
both design and construction. The re-
placement of a movable bridge during 
an accelerated construction period is also 
an incredibly difficult task to engineer and 
construct. either one of these constraints 
would make a project difficult to execute. 
For the Hamilton Avenue bridge project in 
new York City, however, these two levels 
of complexity combined to create a one-
of-a-kind project that would challenge 
the owner, designers and constructor to 
achieve a near impossible goal: to replace 
a skewed bascule bridge with a new, fully 
operational span in 64 days.

The existing Hamilton Avenue bridge 
was constructed in 1945 based on the nov-
el knee-girder bascule design. The bridge 
comprises two separate single-leaf bascule 
bridges with each leaf carrying four lanes 
of Hamilton Avenue over the Gowanus 
Canal, a fixed span at the north pier which 
carries the roadway over the bascule pit, 
and a fixed arch span at the south end. The 
approaches have steep grades to meet the 
existing local street network of brooklyn 
before and after the canal crossing. The 
east Span carries traffic northbound to the 
brooklyn battery Tunnel and lower manhat-
tan and the West Span traffic southbound 
to lower brooklyn. The bridge carries ap-
proximately 55,000 vehicles per day with a 
high percentage of truck traffic.

As part of its ongoing bridge evalua-
tion and maintenance program, the new 

The two replacement skewed bascule spans in-
clude all new steel superstructures and mechani-
cal and electrical systems.

The project included tight time and 
work zone constraints. During two clo-
sure periods in July and August of con-
secutive years, the existing bascule span 
and approach superstructure of each 
span was demolished and replaced with 
the new structure.

To meet the schedule requirements, 
the contractor used an innovative tem-
porary operating system for the bascule 
spans. The use of hydraulic cylinders 
and a hydraulic power unit enabled the 
contractor to decommission the existing 
bridge’s electrical control system and ma-
chinery in advance of the roadway closure 
period, permitting many components to 
be partially or completely disassembled 
in advance. much of the wiring and elec-
trical components contained asbestos, so 
the contractor used this initial phase for 
the abatement of these hazardous materi-
als. Their removal at this early and non-
critical-path phase permitted the critical 
path tasks to proceed without delays due 
to worker safety or environmental issues.

The temporary hydraulic drive system 
was also used for the new bridges to 
ensure span operation at the end of the 
closure period while allowing the time-
intensive gear and machinery alignment 
to be performed outside of the two-
month closure period.

Owner
new York City Department of 

Transportation

Designer
Hardesty & Hanover, LLP, new York

Consultant
Greenman-Pedersen, Inc., babylon, n.Y.

General Contractor
Kiewit Constructors, Inc., Park ridge, 

n.J. (ImPACT and TAUC member)

NATIONAL AWARD MOvABLE SPAN 

hAMILTON AvENUE BRIDGE
                      BROOKLyN, N.y.

The old Hamilton Avenue 
bridge was constructed in 
1945 based on the novel 
knee-girder bascule design.

York City Department of Transportation 
(nYCDoT) conducted an in-depth evalu-
ation of the existing bridge in 1998. The 
bridge superstructure possessed a num-
ber of nonconforming roadway features 
(lane widths, bridge railings, etc.) making 
it functionally obsolete, so nYCDoT de-
cided to replace the two skewed bascule 
spans with new steel superstructures and 
mechanical and electrical systems.

one of the key unique aspects of this 
project is the structure type itself. only 
four knee-girder bascule spans were 
constructed in the U.S. based on the pat-
ented design of Clinton D. Hanover. The 
Hamilton Avenue bridge was the first 
and is one of only two remaining in exis-
tence. The knee-girder framing provides 
an efficient means to span a skewed wa-
terway with a single-span bascule bridge 
and alleviates a number of the disadvan-
tages of this type of bridge, such as large 
differential loads in the supports and a 
non-uniform counterweight.
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The Thurston Avenue bridge over Fall Creek in Ithaca, n.Y., 
is built over scenic gorges and has a long and interesting 
history dating to the late 1800s. ezra Cornell and his asso-

ciate Andrew Dickson White capitalized on the famous “Ithaca 
is Gorges” slogan to bring students to their new university in 
1868. recognizing the significance of the setting and reputation 
of Cornell University, the City of Ithaca and the new York State 
Department of Transportation (nYSDoT) implemented a first-of-
its-kind design to retain a bit of history in combination with a bit 
of invention for the rehabilitation of Cornell’s primary link.

originally a trolley bridge, the 215-ft long crossing now 
serves more than 34,000 students, faculty, and staff as the 
“gateway” between the residential and academic campuses 
of the university. However, severe congestion was causing pe-
destrians to walk in the travel lanes as well as vehicle delays 
at the approach intersection. The bridge’s capacity had to be 
increased, but with due respect to its heritage.

The solution was to widen the bridge by 12 ft by adding new 
induction bent tubular arches at each fascia to provide for 10-ft-
wide sidewalks and 5-ft-wide bicycle lanes. The new arches were 
elevated so that the existing arches remained visible.

The final parabolic curvature of the new arches was designed 
to meet constraints posed by a number of factors. The location of 
existing floor beams for column and hanger connections helped 
determine the locations where the arches rise above the deck. 
The height of the crown was determined by the owner’s desire to 
allow views to the gorge and to discourage climbing.

The 32-in. by 30-in., 1-in.-thick tubular shape the designer 
arrived at was larger than any standard tube section produced 
in the U.S. and so had to be custom fabricated. The tubes 
also had to be bent into a parabolic curve, incorporating field-
welded splices to maintain a continuously smooth appearance 
for the entire length of the arch rib.

Fabrication began by cold bending two 50 ksi, 1-in.-thick 
flat plates into U shapes that were then welded together with 
complete joint penetration seam welds. The 20-ft tube sections 
were fed through an induction bending machine that heated 

the steel to 1,850 °F. The curvature was introduced as it was 
pushed through at 1.5 in. per minute.

each arch was erected by first setting the end pieces fol-
lowed by the center piece. The splice ends were fabricated with 
a backing tube that allowed the crown section to be dropped in 
without springing the two sections.

Three cranes held the arch sections in place for approxi-
mately 16 hours until temporary stand-offs and new bracing 
struts were connected and complete joint penetration butt 
welds at the splices were finished and tested.

The new arches are filled with nitrogen gas to provide an 
internal corrosion protection system. The gas was pumped into 
the arch replacing all of the air inside and sealed with a slightly 
positive pressure. Permanent pressure gages ensure pressure 
loss does not occur.

Owner
City of Ithaca, n.Y., Department of Public Works

Designer
Labella Associates PC, rochester, n.Y.

General Contractor
economy Paving, Inc., Cortland, n.Y.

Fabricator
bendTech, Inc., Duluth, minn. (AISC/nSbA member)

NATIONAL AWARD RECONSTRUCTED 

ThURSTON AvENUE BRIDGE OvER FALL CREEK
 IThACA, N.y.

existing and new steel framing elements were painted light green and dark 
green, respectively, to provide differentiation between these elements.

The great lengths that were taken to mesh 
a new structure with the historic one should 
be considered legendary. The bent tubular 
arches are a graceful element and used an 
innovative fabrication solution. The color 
treatments were exceptional.

LaBella Associates

—Jury Comments
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The original three-span through-girder steel bridge at this chal-
lenging river crossing had served well for many years but was 
the site of frequent ice jams. However, the more serious prob-

lem was that riverbed scour had undermined its spread footings. 
rather than disturb the sensitive environment with scour counter-
measures, the decision was made to replace the bridge with a new 
structure that would span the entire river channel, thus preventing 
ice jams and reducing scour potential. even so, the new founda-
tions were designed to accommodate an anticipated 26 ft of scour 
and included end-bearing steel H-piles driven to bedrock.

Although the original bridge alignment spanned a total of 
219 ft and was skewed 60 degrees to the channel, the new span 
was set at 250 ft with a 20 degree skew. reducing the skew 
angle meant the cross frames could be laid out on the skew, 
which would greatly decrease the potential for skew-induced 
torsion. It also enabled the use of skewed deck reinforcement, 
which simplified construction.

Weathering steel was selected for the corrosion protection sys-
tem, which at the time required and received public approval.

The new bridge girders were the first in Connecticut to be 
designed according to LrFD bridge design specifications. The 
girders had a large span-to-depth ratio, which would have re-
quired very thick bottom flanges. However, designing them as 
hybrid sections using Grade 70 steel for the bottom flange re-
duced the size of the flanges to a maximum thickness of 2.25 in. 
The web design was optimized so that transverse stiffeners were 
required only in the first 25 ft of the span. 

many of the design’s key features were based on nSbA Steel 
bridge Collaboration documents, including the following details:

➜ Inverted K-type cross frames, used without top horizontals
➜ Skewed cross frame connection plates
➜ Weathering steel drip bars
➜ bolted splice plates
➜ elastomeric bearings
The result of the design and detailing was that the cost for 

the structural steel was very reasonable. The bid price for the 
steel, fabricated and erected, was $1.28 per pound, which was 
very reasonable for bridges in Connecticut.

The innovative design did not stop at the girders. Large-

scale round elastomeric bearings were designed to accommo-
date potential torsional rotation brought on by the large de-
flections and skew. Anchor bolts were only used at the fixed 
bearings. The expansion bearings are connected to the gird-
ers, but simply rest on the abutment seats. Lateral restraint is 
provided by concrete keeper blocks between two of the girder 
flanges. The 25-in.-diameter bearings were most likely the larg-
est elastomeric bearings ever used in the state. The bid price 
for the bearings was much less than an equivalent high load 
multi-rotational bearing.

Another innovation was the use of the empirical design 
method for the composite deck design. The LrFD design 
greatly reduces the amount of deck reinforcing, which was run 
along the skew of the bridge.

The overall cost of the bridge portion of the project was ap-
proximately $3.9 million for a deck area of 9,159 sq. ft. This re-
sults in a unit bridge cost of $425 per sq. ft—a very high value, 
even for bridges in Connecticut.

based on the strict scour criteria, the cost of the substructure 
and foundations was significant. The unit cost of the superstruc-
ture alone was $133 per sq. ft, approximately 25% less than typi-
cal superstructure costs in Connecticut. This is especially signifi-
cant considering the size of the girders in the bridge section.

The original steel bridge lasted more than 73 years, serving 
well with virtually no maintenance, and was replaced only be-
cause of scour issues. The new Salmon river bridge is the next 
generation of steel bridges that have the potential to serve the 
department for the next 100 years with minimal maintenance.

Owner
Connecticut Department of Transportation, newington, Conn.

Designer
Cme Associates, Inc., east Hartford, Conn.

General Contractor
baier Construction Company, Inc., bloomfield, Conn.

reducing the skew and increasing the span for the new Salmon river bridge 
reduced ice jamming potential but also required innovative design features.

MERIT AWARD LONG SPAN 

ROUTE 151 OvER ThE SALMON RIvER
 EAST hADDAM, CONN.
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Spanning a federally designated “wild and scenic” river, the 
Sauk river bridge fords one of the most spectacular white-
water rafting and fishing stretches in the country. built in 

1930, the existing two-truss steel bridge served as the only access 
to Darrington, Wash., and its main employer, the Hampton Log-
ging mill, from the Sauk Prairie area east of the river.

but the bridge was extremely narrow and dangerous, especially 
for truck traffic. Determined to be both functionally obsolete and 
structurally deficient, its overhead clearance, bridge curb-to-curb 
width, and structural load carrying capacity did not meet current 
standards. In addition, the west pier of the bridge was scour criti-
cal and was considered extremely vulnerable to one of the most 
energetic hydraulic environments in the state.

Carrying two lanes of traffic and providing a wide pedestrian 
shoulder, the new two-span steel truss bridge is the county’s lon-
gest at nearly 479 ft and is composed of a continuous truss with 
a main span of 266 ft. built on a new alignment just downstream 
from the existing bridge, it features drilled-shaft, scour-proof foun-
dations as deep as 125 ft to ensure survival during extreme spring 
and winter floods. It now handles an average daily traffic of 750 
vehicles, 25% of which are heavy logging trucks. It also provides 
a dramatic stopping point for tourists on the mountain Loop 
Highway, viewed against a backdrop of snowcapped Whitehorse 
mountain and other nearby Cascade peaks.

numerous challenges faced the project team. rugged, cramped 
conditions, raging water, an adjacent lumber mill, and river migration 
patterns severely limited placement and construction options for a 
new bridge. environmental regulations required that the bridge be 
built without any temporary supports in the river, and within an un-
usually tight fish window for in-water work. road traffic would have 
to be maintained at all times because the bridge provided sole ac-
cess to and from Sauk Prairie. Additionally, the existing bridge was 
eligible for being listed on the national register of Historic Places 
(nrHP), complicating the removal process.

many original solutions make this project both successful and 
noteworthy. Designing the bridge to be continuous for the structure 

self-weight (dead loads) and the forces imparted by traffic and the 
environment (live loads) allowed longer spans to be achieved and 
improved material efficiency. Advanced 3D modeling techniques 
incorporated into both design and construction allowed members 
to be optimized for cost reduction and resulted in greater geometri-
cal precision during fabrication, which greatly reduced the potential 
for erection and launching difficulties.

Careful siting and design minimized right-of-way issues, yet will 
also accommodate future river movement. An innovative launch 
technique allowed the bridge to be constructed on shore and can-
tilevered into place, which minimized environmental impacts. oth-
er environmental considerations included hot-dip galvanizing and 
powder coating the bridge, a first for the region; temporary erosion 
control measures during construction; longer pier spans to accom-
modate river migration; and a suspended access work platform and 
protective system to keep debris from entering the river during new 
bridge construction and as the old bridge was demolished.

An interpretive kiosk at the bridge site mitigates loss of the 
previous bridge, increases historic awareness, and enhances the 
town’s status as a destination on the mountain Loop Highway.

Design innovations incorporated into the launching scheme 
saved approximately $1 million in construction costs and about 
five months in construction time.

Owner
Snohomish County Public Works, everett, Wash.

Designer
berger/AbAm, Federal Way, Wash.

General Contractor
mowat Construction Company, Woodinville, Wash. (ImPACT 

member)

Fabricator
rainier Welding, Inc., redmond, Wash. (AISC member)

Detailer
Pro Draft, Inc., Surrey, b.C. (AISC, nISD member)

replacing the Sauk river bridge near Darrington, Wash., required 
protecting one of the most wild and scenic rivers in the country.

MERIT AWARD MEDIUM SPAN 

SAUK RIvER BRIDGE
DARRINGTON, WASh.
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The Three Springs Drive bridge over 
U.S. route 22 in Weirton, W.va. was 
designed using simple for dead load, 

continuous for live load (SDCL) steel girder 
construction. The project involved replac-
ing the existing structure with one carrying 
five 12-ft traffic lanes, two 3-ft-wide shoul-
ders and a 5-ft-wide, raised sidewalk with 
an 8-in. concrete deck for a total width of 
73 ft, 4 in. The deck is supported by seven 
54-in.-deep weathering steel plate girders 
spaced at 11 ft, 2-in. with spans of 125 ft, 
6 in. and 95 ft. Span lengths were dictated 
by the configuration of U.S. route 22. The 
girder depth was based on preliminary 
depth studies. K-type cross frames were 
provided at intermediate locations and 
temporary X-type cross frames were used 
at the supports until the deck was cured.

The steel girders were placed as simple 
spans to resist non-composite forces. Af-
ter placement of the deck in both spans, 
flange splices and a concrete continuity 
diaphragm at the pier were constructed 
to provide continuity for composite dead 
and live loads. The structure is supported 
at the ends by jointless, integral abut-
ments founded on steel H-piles.

SDCL construction was accomplished 
by splicing the top and bottom flanges 
of the simple span girders at the interior 
support location after placement and 
curing of the deck. The deck was placed 
to within 5 ft of the centerline of bearing 
at the abutments and centerline of the 
pier, which minimized non-composite 
forces on the continuity splice.

Constructing the new bridge using 
staged construction adjacent to and 
overlapping the existing bridge was de-
termined to be the most practical and 
economical option to maintain traffic for 
this on-alignment replacement. This op-
tion reduced traffic congestion during 
construction and eliminated the need to 

Having the girder continuity splices for the 
Three Springs Drive bridge on the intermediate 
support simplified bearing details and removed 
making the splices from the critical path.

construct a temporary bridge, thereby 
reducing time and cost.

Due to simplified and expedited fabri-
cation, erection, simplified traffic control, 
and cost effective design and detailing, 
both schedule and cost were minimized. 
The SDCL detailing in conjunction with 
the pier continuity splice, weathering 
steel and fully integral abutments will help 
minimize maintenance and extend the life 
over conventional fully-continuous steel 
plate girder structures of similar size.

Owner
West virginia Department of 

Transportation, Division of Highways, 
Charleston, W.va.

Designer
HDr engineering, Inc., Pittsburgh

General Contractor
ohio-West virginia excavating 

Company, Shadyside, ohio

Fabricator/Detailer
ohio Structures, Inc., Canfield, ohio 

(AISC/nSbA member)

PLATES
A588, A709-50W

Corrosion Resistant Plates

ANGLES
A588, A709-50W, 
A572-50, A709-50

FLATS
A588, A709-50W, 
A572-50, A709-50

CHANNELS,
ROUNDS

& SQUARES
A588, A709-50W,
A572-50, A709-50

BEAMS
A588, A709-50W,
A572-50, A709-50

PIPE & TUBING
A847

11444.CS Ad Ideas  2/10/03  9:14 AM  Page 1

MERIT AWARD MEDIUM SPAN 

ThREE SPRINGS DRIvE BRIDGE
WEIRTON, W.vA.

Nov09.indb   43 10/16/2009   10:05:36 AM



44  MODERN STEEL CONSTRUCTION  november 2009

The City of roanoke, va., wanted 
to preserve a historic but dete-
riorating 19th century steel truss 

bridge that spans the norfolk Southern 
rail lines by renovating the existing ve-
hicular structure for pedestrian use only 
and enhancing its approaches to create a 
memorial to civil rights leader Dr. martin 
Luther King, Jr. 

Formerly known as the First Street 
bridge, the structure consists of three 
53 ft, 10-in. approach spans on the south, 
a 100-ft main truss span, and a single 
53-ft, 3-in. approach span on the north. 
The deck surface was an asphaltic con-
crete overlay of 3-in. timber decking sup-
ported on 6-in. by 14-in. timber stringers 
and built-up steel floor beams. The main 
load-carrying superstructure members of 
the approach spans consist of built-up 
steel through-girder sections while the 
main span is a steel Warren pony truss.

After bridge ownership was trans-
ferred from the railroad to the city in the 
1990s, the city decided to replace the 
existing First Street crossing with a new 
bridge at Second Street and convert the 
existing bridge to pedestrian use only.

The built-up floor beams were the crit-
ical members, so they were replaced with 
new rolled W-sections. All other compo-
nents retained more than the necessary 
capacity for the pedestrian live load.

In-place rehabilitation was impracti-
cal because of the active railway below 
the main span. engineers developed a 
plan for removing the deck and string-
ers, carefully dismantling the steel 
members, and repairing, then strength-
ening and painting them off-site. This 
also kept the removal of lead-based 
paint in a completely controlled and 
monitored environment.

Owner
City of roanke, va.

Designer
AeCom, roanoke, va.

General Contractor
Allegheny Construction Company, 

roanoke, va.

Fabricator/Detailer
Structural Steel Products Corporation, 

Clayton, n.C. (AISC/nSbA member)

Consulting Firm
Hill Studio, roanoke, va.
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 MERIT AWARD SPECIAL PURPOSE 

DR. MARTIN LUThER KING, JR. MEMORIAL BRIDGE
ROANOKE, vA.

roanoke’s historic First Street bridge 
was removed, refurbished, reinstalled 
and rechristened as a memorial to Dr. 
martin Luther King, Jr.
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The I-80/I-580 macArthur maze ramp is a vital link be-
tween oakland, Calif., and San Francisco. At 3:41 a.m., 
on April 29, 2007, a tanker truck, carrying 8,600 gallons 

of fuel and traveling southbound on the lower ramp, over-
turned on the bridge deck and skidded directly beneath the 
upper level connector ramp.

The 1,500+ °F heat from the free-burning gas fire caused 
the steel box bent cap as well as adjacent spans to collapse 
onto the lower level connector ramps directly below. The col-
lapsed portion, a total of 160 ft long and 45 ft wide, included 
the six steel girders in both spans and the steel bent cap.

Within hours, bridge officials were meeting to set priorities 
and engineers were on site assessing the damage. Steel plate 
girders and a precast prestressed concrete bent cap were de-
signed to replace the collapsed portion of the structure. Heat 
straightening would be used to repair the lower ramp.

The reconstruction plans, specifications, and engineer’s 
estimate ($5,140,070) were completed by the design team 
within three days. Caltrans was motivated to complete the 
project as safely and quickly as possible, so the project was 
advertised with a $200,000 per day incentive/disincentive 
clause capped at $5 million to reward contractor innovation. 
In addition, the contractor would be fined $200,000 for every 
10 minutes that lane closures were picked up late.

bids were opened may 7, nine days after the accident. The 
contract was awarded on the same day to general contractor 
C.C. myers, who had arranged to work with Stinger Welding, 
for the bid price of $867,075.

Within two hours Caltrans began discussions with the steel 
fabricator on its first critical path item. Within 24 hours, Cal-
trans had a senior reviewer full-time at the fabricator’s shop to 
provide immediate guidance for welding and shop plans.

Three days later, representatives from Caltrans, C.C. my-

ers, and Stinger, the AISC/nSbA fabricator, conducted a 
pre-welding meeting to discuss steel welding and fabrication 
quality. by the end of the meeting, Caltrans was satisfied with 
the fabricator’s plan and fabrication began.

Stinger fabricated the 12 girders in eight days. Six truck-
loads took the girders and diaphragms to oakland for con-
struction. The concrete deck was designated for a 96-hour 
compressive strength of 3,600 psi prior to directly supporting 
construction loads, allowing fast track deck placement and a  
bridge re-opening earlier than originally scheduled.

Caltrans’ contract set a construction completion deadline 
of re-opening on June 27. The work was completed on may 
24, 2007, after a mere 15 days on site, earning the contractor 
the maximum incentive of $5 million.

Innovative concepts incorporated into this project include:
➜ The girder web thicknesses were increased to reduce the 

number of stiffeners required for local buckling checks and 
the amount of welding required on the built-up girders.

➜ The web depth was adjusted to ensure that the overall 
depth would not require adjustment of the existing bear-
ings that were to be reused.

➜ The flange plates were kept to one size to simplify the 
fabrication. 
A professionally made 29-minute documentary on the re-

construction is available at www.amazingmaze.org.  

Owner and Designer
California Department of Transportation, Sacramento, Calif.

General Contractor
C.C. myers, Inc., rancho Cordova, Calif.

Fabricator/Detailer
Stinger Welding Inc., Coolidge, Ariz. (AISC/nSbA member)

MERIT AwARD RECONSTRUCTED 

MACARThUR MAzE RAMp RECONSTRUCTION
 OAkLAND, CALIF.

© copyright The mark DeFeo Archives 2007

bright, new pavement is very visible where a gasoline 
tanker crashed and burned, destroying two ramp spans 
above it. Cooperation and commitment among all involved 
enabled its reopening to traffic just 25 days after the fire.
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Coatings now being speCified 
and applied to steel bridges are com-
pletely different from and perform much 
better than those applied until about 1965. 
That said, there is still the often articulated 
perception that bridge painting is expen-
sive, troublesome, and that bridge coatings 
simply “do not last.” However, one does 
not have to look far to find strong evi-
dence to the contrary. In 1965, the Golden 
Gate Bridge in San Francisco became one 
the first large bridges to be painted using 
a modern zinc-rich, steel bridge paint. It 
provides an outstanding example of how 
well today’s coatings protect bridges across 
America and around the world.

Prior to 1965 coatings were generally 
oil- or alkyd-based and contained pigments 
using lead and/or chromium compounds as 
the corrosion inhibitors. In addition, they 
often were applied directly to steel covered 
with shiny, slick mill scale that had been sub-
jected to only power tool cleaning (SSPC-
SP 3 “Power Tool Cleaning”) for surface 
preparation. The old axiom was “the more 
paint the better,” as additional coating thick-
ness meant that more inhibitive pigment 
was applied to resist corrosion. These old-
technology coatings were expected to last 
about eight to ten years before requiring 
some level of maintenance intervention. As 
a result, there were so many coating lay-
ers on some bridges that apart from other 
forces, the sheer weight of the paint would 
overcome the adhesion of the coating layers 
to one another and/or to the smooth mill-
scale-covered steel beneath. Subsequently, 
the coating would simply fall off, sometimes 
in sheets. Coatings with an overall thickness 
of ¼ in. or more have been encountered.

Bridge owners and maintenance engi-
neers still are living with the complex issues 
brought about by the 100-plus years of use 
of this long-ago-discontinued coatings tech-
nology. A recent survey of 20 state depart-
ments of transportation (DOTs) regarding 
bridge painting practices revealed that, in 
those states, only about half of the bridges 
originally painted with lead-based paint have 
been repainted. Repainting in this context 
refers to complete removal and replacement 
of all old coating. That leaves thousands of 
bridges with the “old” coatings that must 
be addressed in the future. Accordingly, the 
removal/replacement expense, often for 

Durable
bridge

Coatings
46  ModeRn steel ConstRUCtion november 2009

Successful Today and 
Getting Even Better for Tomorrow

by eriC Kline

mixed-use

beginning about 1965, the lead-based paint 
that had protected the Golden Gate bridge in 
its early years was removed and replaced with 
an inorganic zinc-rich paint system.
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When the zinc is depleted, the steel will 
eventually rust. Therefore one important 
consideration is how long the zinc will last. 
The time it takes for zinc to be consumed 
is affected by many variables, e.g., weather, 
duration of wetness, the number of wet/
dry cycles encountered, etc. The service 
life of zinc-coated items often is measured 
in decades. In a recent article, the American 
Galvanizers Association (AGA) projected 
that hot-dipped galvanized (HDG) items 
will last 75 to 100 years in an aggressive 
marine environment.

There are a number of important dif-
ferences between zinc-rich coatings and 
galvanizing. In zinc-rich paint part of the 
coating consists of binder materials whereas 
galvanizing is 100% zinc. The AGA data 
for HDG are based on a bare zinc coat-
ing. A plus factor in terms of service life 
for zinc-rich coatings is that they are often 
paired with additional coating layers (top-
coats). These additional layers protect the 
zinc by limiting the amount of moisture 
and oxygen in direct contact with the zinc. 
The extensive and impressive 40-plus-year 
field performance history of zinc-rich coat-
ings, in combination with the AGA calcula-
tions, suggests strongly that steel which has 
been properly coated with a zinc coating 
and which has additional coating layers can 

provide permanent or nearly permanent 
protection for the steel beneath.

the gold standard
The current “gold standard” for bridge 

coating entails the use of a three-coat sys-
tem consisting of an inorganic zinc-rich 
primer, an epoxy midcoat, and a urethane 
topcoat (IOZ/E/U). Literally thousands of 
steel bridges constructed since about 1965 
are coated with a zinc-rich primer paint as 
a part of a paint system and are in excellent 
condition.

One such structure is the world famous 
Golden Gate Bridge (GGB). This structure 
measures 8,981 ft long (1.7 miles), weighs 
about 887,000 tons, has two massive tow-
ers that stand 746 ft-tall and a roadway 
about 220 ft above the Golden Gate Strait. 
When the bridge was built, from 1933 to 
1937, it was coated with lead-based paint. 
Through an extensive undertaking from 
1965 to 1995, the lead paint was removed 
and an inorganic zinc-rich paint system was 
applied.

Some areas on the north end of this 
iconic suspension bridge structure were 
primed with IOZ, but never topcoated. 
These areas were recently examined and 
were in very good condition. According 
to Dennis Dellarocca, the bridge’s paint 

coatings containing lead, will continue in 
many states. In many areas, the current cost 
is around $12 per sq. ft of steel surface area, 
including access, lead removal, containment, 
worker protection, disposal, repainting, etc.

Modern era technology
There is good news for the owners of 

the bridges built or repainted with modern-
era coatings, meaning those made available 
since about 1965. Around that time, many 
DOTs began specifying the use of blast 
cleaning to a near white condition (SSPC-
SP 10) in order to completely remove mill 
scale. They also began applying a “new 
generation” primer.

The coatings introduced at that time 
employed an entirely different technol-
ogy than earlier products. They contained 
metallic zinc powder as the pigment pro-
viding corrosion resistance. Why zinc? 
When zinc and iron (or steel) are joined in 
presence of moisture and oxygen (air)—a 
corrosive environment—zinc will be con-
sumed first, and the iron (and steel) will be 
protected from corrosion. This consump-
tion of the zinc will continue until the 
available zinc is depleted.

The innate ability of zinc to protect steel 
from corrosion is referred to as “galvanic” 
protection. This provides long-lasting pro-
tection because the zinc reaction normally 
occurs at a fraction of the rate of corrosion 
of bare steel in the same environment.Many 
everyday items are galvanized, including 
fencing, guard rails, sign structures, light 
standards, and even automobile parts.

Basically, zinc can be applied to steel 
in three ways. Galvanizing is a process in 
which the bare piece of steel is dipped in 
molten zinc. It is limited by the size of the 
“kettle” in which the article is immersed. 
Metallizing requires melting wire contain-
ing zinc and spraying the molten metal 
onto the steel surface, with a stream of air. 
Both galvanizing and metallizing are excel-
lent means of protecting steel from corro-
sion. However, many steel bridge members 
and components are best protected by the 
use of zinc-rich paint, which is the focus of 
this article.

service life of Zinc
The metallic zinc pigment in zinc-rich 

paint is able to provide galvanic protection 
for the steel until the zinc itself is consumed. 

Eric Kline is part of the management team at KTA-Tator, 
Inc., Pittsburgh, Pa. He received a B.S. in Chemistry from 
Ursinus College, Collegeville, Pa., an MBA from the Uni-
versity of Pittsburgh, and is an SSPC Certified Protective 
Coatings Specialist. He has been involved in the coating, both 
shop and field, of literally all types of industrial structures. 
Mr. Kline is a member of SSPC: The Society for Protective 
Coatings (chairman, co-chairman, or past chairman of sev-
eral committees), NACE International, and others. He was 
the general chairman of the 2008 International Bridge Con-
ference (IBC) and also serves on its executive committee.

Four decades after being primed with the 
inorganic zinc-rich paint but never topcoated, 
these members on the north end of the bridge 
continue to be in very good condition.

Photo used with permission from Golden Gate bridge, www.goldengate.org
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The bridge was overcoated in 2000 with a calcium sul-
fonate topcoat as part of the state’s bridge maintenance pro-
gram. Having been recently overcoated, the bridge should 
be well protected for decades to come.

These long-ago painted bridges are illustrative of the 
thousands of painted structures constructed over the past 
40-plus years whose coatings have already stood the test 
of time. With periodic paint touch-up and overcoating the 
primer will be able to provide complete corrosion protec-
tion for decades to come, likely for the life of the structure, 
perhaps extending a century, or more.

Modern painting Costs
The cost of painting in the shop as part of the initial fab-

rication is about $1.50 per sq. ft, far less than the cost of full 
lead paint removal and repainting in the field. Maintenance 
overcoating in the field, where no lead paint remediation is 
required, currently costs about $1 per sq. ft.

After overcoating a zinc-rich primer based coating sys-
tem, it is expected that the bridge will not need to be painted 
for 15-25 years. At that time, after a now-total service life 
of about 55 years, another overcoating is possibly required, 
costing an additional $1 per square foot.

The costs for such a bridge, in 2009 U.S. dollars, are sum-
marized below in Table 1:

There are ways to reduce even these modest costs. U.S. 
Federal Highway Administration research and other testing 
has shown that the performance of newer two-coat paint 
systems, while lacking the 44-year field history of the three-
coat “gold standard” coating systems, are possibly capable 
of equaling its performance. If a two-coat system were to 
be widely used, the lifetime costs would be expected to be 
similar to those shown in Table 2:

Caution: periodic Maintenance is Required
It is unlikely that any steel bridge can be painted 

and simply remain untouched for its entire service life, 
extending perhaps a century or more. No epoxy or ure-

superintendent, there are no plans to disturb the corrosion-
free coating that has been in place for more than 44 years. 

Another example of good long-term coating performance 
is the Windgap Bridge near Pittsburgh, Pa. This 849-ft-
long, seven-span, composite steel, multi-girder bridge car-
ries Windgap Road across Chartiers Creek. This Allegheny 
County-owned bridge is being protected by the 23-year-old 
coating system applied during its construction in 1986.

The coating system consists of an organic zinc-rich 
primer, an epoxy midcoat, and a urethane topcoat (OZ/E/U). 
When the bridge was evaluated in 2007, the coating was 
found to be in excellent condition. The overall rate of coat-
ing breakdown was very low and confined to areas beneath 
leaking joints plus a few tiny areas damaged by rock-wield-
ing vandals. Some minor graffiti was also noted. Accord-
ingly, the 23-year-old bridge paint was in need of only a 
small amount of touch-up around the bearings.

The Martin Luther King Bridge in Richmond, Va., pro-
vides another example of excellent long-term IOZ-based 
coating system performance. This 2,000-ft long bridge has six 
lanes plus two sidewalks and rises 100 ft as it crosses Interstate 
95 and the Shockoe Valley. When the bridge was constructed 
in 1975, the orthotropic steel girders were painted with an 
inorganic zinc-rich primer and vinyl coatings layers.

A recent examination of this structure revealed that the 
coating system was in excellent condition overall. There 
are a few areas with apparent loose or debonded topcoats, 
aggregating a tiny percentage of the steel surface. These 
small areas are in need of touch-up attention, but only from 
a cosmetic perspective as only a small amount of rust is evi-
dent, indicating that the IOZ coating material is still per-
forming its intended function—corrosion protection.

An example of one of the older zinc-coated steel bridges 
is in Franklin County, Mo. Known as MoDOT Bridge 
No. A2107, this two-lane, 185-ft-long bridge on Route E 
crosses Pin Oak Creek. It was painted in October 1969 with 
an inorganic zinc-rich system; the coating was examined in 
1999. At that time the coating condition was very good.

lifetime Cost per sq. ft (three-Coat system)

year 1 $1.50 for the initial blast cleaning surface 
preparation and prime coating in the 
shop during fabrication.

year 1 $2 for the application of the second/third 
coating layers at the construction site 
after steel erection.

year 30 $1 for the first touch-up/overcoating.

year 45-55 $1 for the second touch-up/overcoating.

lifetime Cost per sq. ft (two-Coat system)

year 1 $2.50 for the initial blast cleaning surface 
preparation and application of both coats 
of paint in the shop.

year 30 $1 for the first touch-up/overcoating.

year 45-55 $1 for the second touch-up/overcoating.

This coating damage is the result of destructive adhesion tests 
on the east exterior fascia girder of the Windgap bridge, near 
the north abutment. All indicate excellent adhesion.

K
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-Tator inc.

table 1

table 2
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2,047' of Uncompromising Ingenuity
This project is one of the first, and certainly the
largest, to specify A490 bolts with Dacromet®

coating. And LeJeune Bolt Company was chosen 
as the exclusive supplier.

Nearly two years of research, product development,
testing, and finally, production, has given LeJeune
unparalleled experience that only a project of this
magnitude can offer. Every metric fastener has
been manufactured, coated, inspected, tested,
packaged, and shipped according to the rigorous
standards demanded by the contractor and the
State of California.

When complete, LeJeune will have delivered 
more Dacromet® coated A490’s than anyone in
the industry. This uncompromising ingenuity has
once again put LeJeune Bolt Company at the
forefront of the industry—leading the way through
technical knowledge, applied innovation, and 
real-world experience.

Self-Anchored Suspension (SAS) 
Span of the new San Francisco-
Oakland Bay Bridge. When complete,
this will be the largest of its kind. A
never-before bridge requiring these
never-before structural fasteners.

1244 LeJeuneMSCSep09ad  9/16/09  4:03 PM  Page 1

thane coating currently known to the author is likely to be 
able to perform well for that long. Current topcoat materi-
als generally will serve very well for about 20-30 years, at 
which time at least a first touch-up/overcoat is expected.

There are three good reasons for adding additional pro-
tection at that time. First, there likely will be some reduction 
of the gloss and/or fading of the color of the topcoat due to 
weather (sunshine, rain, air pollution). Second, there likely 
will be locations on the bridge where traffic or wind-blown 
debris have nicked, scratched, or otherwise damaged the coat-
ing. Finally, girders and bearings beneath leaking joints often 
are bathed in corrosive salt-laden water from storms or from 
winter deicing activities.

During the touch-up/overcoating operation, all such loca-
tions can be repaired and the entire structure can then be com-
pletely overcoated. In this scenario the zinc-rich coating, which 
provides the basic corrosion protection, is not disturbed in the 
repair/overcoating process. Consequently, the zinc layer will 
remain beneath the existing coating and any new coating(s) 
applied during the touch-up/overcoating process. It is expected 
that this zinc-rich paint layer should be able to perform its cor-
rosion resistance function for the life of the structure.

Note that other very good zinc-rich primer coating sys-
tems currently are available, and widely used, in addition to 
the IOZ/E/U system discussed above; however, it is that “gold 
standard” system that already has stood the test of time, since 
at least 1965, and is widely specified and successfully used.

Rapid deployment
Two areas of technology have been developed in recent 

years to assist in field cleaning and repainting low-rise over-
pass bridges located in high traffic areas that cannot be shut 
down for long periods. These practices, dubbed “rapid deploy-
ment,” involve the use of mobile, blast cleaning equipment and 
containment platforms—usually flat-bed trailer mounted—
that are used to completely enclose the area to be cleaned and 
painted. The mobile platform can be deployed overnight to 
enable cleaning and painting to occur. The trailer is removed 
from the roadway before rush hour begins the next morning.

The second aspect of a rapid deployment approach is the 
use of a matching two-coat coating system consisting of a fast-
curing organic zinc-rich primer along with a fast-curing high-
build topcoat. Using this tandem approach allows the con-
tractor to mobilize the platform, clean an area and apply both 
coating layers in an overnight shift, thereby completing the 
work on that area. Economies associated with rapid deploy-
ment are readily apparent.

Coatings prequalification
In days gone by, the myriad vendors in the coatings indus-

try offered the bridge engineering community many materials. 
Each state was forced to provide its own prequalification test 
program and to develop and maintain a qualified products list 
(QPL). Testing by every state was expensive and duplicative.

Since then standard test protocols have been developed 
under the auspices of the AASHTO National Testing Product 
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Evaluation Program (NTPEP). Suppliers of 
coatings to the bridge painting industry are 
now required to have their products tested 
in accordance with the AASHTO NTPEP 
testing standard for Structural Steel Coat-
ings (SSC). In these laboratory “torture 
tests,” the performance of candidate bridge 
coating systems is evaluated using tests 
identical to those required to qualify the 
IOZ/E/U system described above.

Test results are accumulated in the 
AASHTO DataMine which is available to 
state DOTs for the purpose of coating sys-
tem comparison. Each state can apply its 
own performance criteria. For example, a 
state with a mild, less-corrosive environ-
ment may have different criteria for adding 
a coating system to its QPL. Information 
about the AASHTO NTPEP coating test-
ing program can be found online at http://
www.ntpep.org/ContentManagement/
PageBody.asp?PAGE_ID=30.

The New England states also have their 
own separate prequalification testing stan-
dard by which materials are prequalified and 
listed on a QPL accepted by the member 
states and several others. The NEPCOAT 
member states are: Connecticut, Massachu-
setts, Maine, New Hampshire, New Jersey, 
New York, Pennsylvania, Rhode Island, and 
Vermont. The NEPCOAT Qualified Prod-
ucts Lists can be found online at http://
www.state.me.us/mdot/nepcoat/qual-
prod.htm. Approved two-coat systems like 

that discussed above for rapid deployment 
are presented in NEPCOAT Appendix C.

Many states use either/or the AASHTO 
DataMine or NEPCOAT for coating per-
formance data. See http://www.state.
me.us/mdot/nepcoat/.

Conclusion
Bridge engineers are properly cautious 

professionals who are charged with safely 
building and protecting our modern infra-
structure from attacks of all kinds, includ-
ing corrosion. For nearly a century follow-
ing construction of the Eads Bridge in St. 
Louis, which heralded the beginning of the 
steel bridge era, bridge engineers did the 
best they could to protect steel bridges with 
various coatings systems. Since the advent 
of the modern age of bridge coatings, in 
1965, many improved user-friendly, color-
retentive, adherent, corrosion-preventing 
and durable coatings have emerged from 
the coatings industry. Literally thousands 
of improvements have been made in every 
aspect of bridge paint and painting leading 
to improved durability.

Effective means of corrosion protection 
via corrosion preventive protective coat-
ings have proved themselves in the field 
for more than 44 years. Progress is steadily 
being made toward the development of 
even better, more durable, safer, and more 
cost-effective coatings, ensuring that there 
always is a solution in steel.   

To
m

 C
al

zo
ne This 1999 photo shows the excellent condition of 

the inorganic zinc-rich coating on bridge A2107 
in missouri 30 years after its application.
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mixed-use

An urban research campus expands its knowledge 
base with a new, steel-framed addition.

by ThomAs J. normile, P.e., 
AnD AmAnDA Gibney WeKo
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science

supporting connections for the precast panels were welded to columns in 
the fabricator’s shop, greatly reducing field welding requirements.
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With the seats for the wall panels already in place on the columns 
the panels could be put in place much earlier in the process.
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Pphiladelphia’s UniveRsity City sCienCe CenteR 
has been, in a word, prolific. Set within the University City 
neighborhood near leading science institutions the Univer-
sity of Pennsylvania, Drexel University, Children’s Hospital of 
Philadelphia, and the Wistar Institute, the nation’s first urban 
research campus has created more than 16,000 jobs. Its resi-
dent companies have raised more than $400 million in venture 
capital and other funding in the last five years alone, and the 
Science Center has grown to 15 buildings on 2 million sq. ft 
of real estate.

The latest component of the complex, 3711 Market Street, was 
completed last year. This urban redevelopment project is a flex-
ible wet laboratory facility with science and technology incubator 
services available on-site. The new building contains ground-level 
retail and five stories of structured parking capped with four more 
stories of flexible laboratory and office space. The building’s state-
of-the-art laboratory infrastructure, coupled with the Science 
Center’s unique business incubator services, help small and grow-
ing life-sciences and high-technology companies get to market 
faster and more efficiently

time and Money 
Initial design concepts for 3711 Market Street suggested two 

types of structural framing: steel for the upper laboratory floors 
and concrete for the garage levels and below. Comparative 
options were prepared by structural engineers Keast & Hood 
Co. for both concrete and steel framing on the lower levels. The 
construction manager’s estimates showed that the steel scheme 
would save approximately $4 million and 10 weeks of construc-
tion time. Given the need for economy and speed-to-occupancy, 
the steel structure was immediately more attractive to the entire 
team. The steel design also was quite efficient, with an average 
of 10 lb of steel per sq. ft of building area. The typical column 
bay size is 31 ft 6 in. by 31 ft 6 in.  This works well for both the 
typical lab bench module and parking stall. On the garage levels, 
these typical bays are framed with W18×35 beams at 10 ft 6 in. 
on center and W21×55 girders on the column centerlines. On 
the laboratory floors, beam sizes jump to W18×40 and girders 
to W24×84. Beams and girders were initially cambered between 
¾ in. and 1 in.

speed to occupancy
Schedule was one of several challenges faced by the project 

team. Complex funding and land-use agreements resulted in a 
short window of time between concept and occupancy. Once 
the structural system was selected, the design team was charged 
with producing a full steel bid package in seven weeks, begin-
ning in June 2006—no small task for a 420,000-sq.-ft, nine-
story, mixed-use building. Successfully meeting the schedule 
required a multi-faceted approach, including a streamlined 
design process and the use of building information modeling 
(BIM) software.

Integrated project delivery contributed to the project’s effi-
ciency and speed. Keast & Hood Co. used RAM Structural Sys-
tem and RAM CADstudio, BIM software packages from Bent-
ley designed to streamline development of analytical models 
and construction documents. Structural engineers used RAM 
Structural System to prepare a complete, three-dimensional 
model of the structure; perform analysis and design for gravity, 
wind, and seismic forces; and evaluate floor vibrations. The 
model was exported to AutoCAD using RAM CADstudio for 
creation of two-dimensional construction documents. Once 
the design was optimized, a structural team went to work 
finalizing details. Structural engineers created floor plans, a 
column schedule, and braced-frame elevations straight from 
the computer model.

design Complexity
Another project challenge was the accommodation of demand-

ing architectural design features. The front entrance canopy can-
tilevers approximately 12 ft over the sidewalk, does not align with 
any floor framing or interior building structure, and features a 
very thin architectural profile. To meet the architects’ expecta-
tions, Keast & Hood Co. developed an innovative framing solution 
through extensive finite element modeling with STAAD software.

Several building skin systems added to the design complexity. 
There are two types of curtain walls with different profiles and 
window mullions on the building. A composite, insulated metal 

“sandwich” panel encloses the penthouse while a single-skin panel 
system is used on the north wall. Complementing the metal panel 
systems are brick-clad precast concrete and thin-stone veneer on 

Jeffrey Totaro

All the steel columns in the enclosed and mechanically ventilated 
garage were encased in concrete for impact protection.

opposite page: selecting 
an all-steel frame rather 
than using concrete framing 
for the garage and below, 
as originally considered, 
saved approximately $4 
mill ion and 10 weeks of 
const ruct ion t ime.  The 
building uses about 2,200 
tons of structural steel in all.
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structural steel framing, as well as stucco on cold-formed steel 
framing. The slab edge varies in distance from 1 ft, 6 in. to 2 ft 
from column centerlines.

Extensive edge details were developed to accommodate the 
different skin systems. To maintain project economy, the edge 
details used small steel angles and tees to efficiently support the 
decks during slab placement. Once the slab cured, it acted com-
positely with the light steel sections to support live loads and 
the curtain wall attachments. This detailing saved more than 80 
tons of steel that would have been required if additional beams 
at the slab edge had been incorporated. In total, the building 
used approximately 2,200 tons of steel.

preventive Measures
As steel was also chosen for the garage framing, attention 

turned to preventing the deterioration so common in parking 
garages. Empirical research showed that some of the most com-
mon corrosion-related deterioration in steel garages occurs near 
the perimeter where garage floors take on rainwater. Coinciden-
tally, the owner and architects were interested in a more refined 
aesthetic than would have been possible with the conventional 
open-sided garage approach. Hence, enclosing and mechanically 
ventilating the garage made sense from a variety of perspectives 
and was readily adopted.

Additional protection methods included partial reinforcement 
of the slabs on steel decking and a silane sealer applied on all the 
garage slabs. By using epoxy-coated reinforcing bars at the top of 
the slab over all the beams and girders, crack widths were kept to 
a minimum, thereby enhancing the water-resisting performance 
of the silane. Within the garage, all columns were encased with 
concrete for impact protection, and hss 12×6×5∕16 steel tubes 
were employed as car barriers at all perimeter slab edges.

in the shop
The steel fabricator, Cives Steel Company, contracted Ted F. 

Duggan and Sons, Inc. to detail the garage’s complex geometry. 
Duggan’s computer drawings were used to generate CNC files 
for precise cutting, burning, drilling, and punching of materials 
within the Cives shop; accuracy and efficiency were maintained 
throughout as a result. To further accelerate the project, Cives 
was contracted to install precast wall panel connections in the 
shop, saving valuable field labor and allowing the precast panels 
to be installed on site much earlier.

in the field
While the rest of the design team was finalizing its draw-

ings, steel fabrication was under way and foundation construc-
tion sped along in the field. By spring 2007, steel erection took 
place in four, full-height lifts. Limited available space on the 
urban site required careful sequencing. Material deliveries 
were scheduled only as needed to avoid unnecessary conges-
tion on the site.

All members of the project team leveraged their experience 
and expertise to optimize design and construction without com-
promising safety or serviceability. Optimization resulted in both 
tonnage and bids well below pre-construction estimates. The 
project’s sustainability features were recognized with U.S. Green 
Building Council Leadership in Energy and Environmental 
Design (LEED) registration, and 3711 Market Street is a LEED 
Registered Building at Level 2.0 for Core and Shell. The project 
was awarded LEED silver certification in October 2009.   

Thomas J. Normile is a structural engineer and principal with Keast & 
Hood Co. and served as principal in charge of the 3711 Market Street 
project. Amanda Gibney Weko is a design writer and communications 
consultant based in Philadelphia. 

owner
Wexford science + Technology, llC in partnership with The 
science Center, Philadelphia

architect of Record
Zimmer Gunsul Frasca Architects llP, los Angeles

associate architect
UJmn Architects + Designers, Philadelphia

structural engineer
Keast & hood Co., Philadelphia (AisC member)

steel fabricator
Cives steel Co., Winchester, va. (AisC member)

steel erector
steel suppliers erectors, Wilmington, Del. (AisC member)

steel detailer
Ted F. Duggan and sons, inc., Chattanooga, Tenn.                     
(AisC member)

Construction Manager
intech Construction, Philadelphia

The 3711 market street entrance canopy cantilevers 12 ft out 
over the sidewalk, requiring an innovative framing solution.

To accommodate the variety of building skin systems on this project, numer-
ous details were developed, such as this galvanized tube for the front façade.

Jeffrey Totaro
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specifying buckling-Restrained brace systems

steelwise

Using the ductility of steel effectively in concentrically braced frames.

Your connection to
ideas + answers

the teRM bUCkling-RestRained bRaCe (bRb) has 
become more common in the past few years, appearing in 
construction magazine articles and conference presentations. 
The system, the buckling-restrained braced frame (BRBF), 
has been used more frequently in seismic applications.

The 2008 AISC T.R. Higgins lectureship awardees were 
honored for their paper on the topic. BRBFs are a codified 
system covered by both ASCE/SEI 7-05 and ANSI/AISC 341-
05. Yet even after so much recent information has appeared on 
this topic, many engineers still ask: “What is a BRB? Why 
consider using a BRBF? How do you specify this system?”

anatomy of a bRb
The main characteristic of a BRB is its ability to yield both 

in compression and in tension. It is manufactured with two 
main components that perform distinct tasks while remain-
ing de-coupled. The load-resisting component of a BRB is a 
steel core restrained against overall buckling by an outer cas-
ing filled with concrete, which is the stability component or 
restraining mechanism. These elements are illustrated in Fig-
ure 1. Bonding of the steel core to the concrete is prevented 
in the manufacturing process to ensure that the BRB compo-
nents remain separate to prevent composite action that would 
change the behavior. Otherwise, the BRB would behave like a 
composite brace, which would still be expected to buckle.

The BRB is placed in a concentrically braced frame, which 
thus becomes a buckling-restrained braced frame (BRBF) 
lateral force resisting system. This system typically is used 
for structures in seismic demand category D, E, or F, regard-
less of whether wind or seismic loads govern the design of 
the structure. BRBF systems also have been explored for low 
seismic applications.

BRBF systems exhibit robust cyclic performance and 
have large ductility capacity, which is reflected in its seismic 

response factor R of 8 when the beams in the lateral force 
resisting frame are moment connected to the columns; R 
of 7 is applicable when they are not. Testing performed on 
BRBs to date has suggested that BRBs may even be capable 
of withstanding multiple seismic events without failure. 

designing and specifying a bRbf 
The design of a BRBF system is straightforward. Engi-

neers typically use the Equivalent Lateral Force procedure 
provided in ASCE/SEI 7, unless a more rigorous analysis 
method is selected. The approximation of the structural 
period Ta should use Cr and x values from Appendix R of 
ANSI/AISC 341-05, because these values were mistakenly 
omitted from ASCE/SEI 7-05. A good reference on the 
methodology of designing with BRBs is Seismic Design of 
Buckling-Restrained Braced Frames, the paper that merited its 
authors Walterio López and Rafael Sabelli, the 2008 AISC 
T.R. Higgins lectureship award.

what should be included in bRbf design drawings?
One of the questions frequently asked on BRBF proj-

ects is what information must the structural engineer of 
record (SER) include in the design drawings to obtain the 
intended performance. Certain information is necessary 
to ensure that BRBs can be accurately estimated, priced, 
detailed, and erected. This includes BRB quantities, sizes, 
lengths and end connection types. Other information 
is necessary to ensure that the BRBs provided meet the 
design intent and are adequate for the seismic response of 
the structure. This includes design factors and maximum 
allowable strength adjustment factors. Clearly, it is in the 
best interest of the SER to communicate design assump-
tions, acceptance criteria, and interpretation of the require-
ments of ANSI/AISC 341-05.

by Kimberley robinson, s.e.

Kimberley Robinson, 
S.E., is the chief engi-
neer with Star Seis-
mic, Park City, Utah. 
The company designs 
and builds buckling-
restrained braces for 
earthquake and seis-
mic resistance for all 
types of structures.
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The following list describes what to 
include in the design drawings to help make 
the project a success. Figure 2 provides an 
example of a BRB Schedule that effectively 
communicates several of these items.
1. Seismic design parameters and analysis pro-

cedure employed. Information such as the 
values of R, Cd, I, and ρ used, and that the 
analysis was conducted using the equiva-
lent lateral force procedure or nonlinear 
dynamic analysis, is important in the accu-
rate determination of design brace strains.

2. Permissible range of steel core yield strength, 
Fysc. A range of 38 ksi ≤ Fysc ≤ 46 ksi is gen-
erally the accepted practice. However, it 
is advisable to contact a BRB manufac-
turer to discuss the recommended range. 
See Figure 2, note 3.

3. Permissible variability in BRB required strength. 
There are two options for complying with 
the BRB strength requirements in AISC 341. 
Option 1 involves maintaining a constant 
steel core area (Asc) and allowing Fysc (and Pysc) 
to vary as stated above. Option 2 involves 
allowing Fysc to vary and compensating by 
adjusting Asc such that Pysc remains constant. 
Option 2 results in lower BRB overstrength 
but also results in a wider variation of BRB 
stiffnesses. BRBs with identical specified 
strengths may have stiffnesses that vary by as 
much as 15 to 20%. If not controlled, this 
may result in a different load distribution 
than what was assumed in the design phase, 
which can lead to unintentional soft stories 
or torsional behavior. See the table in Figure 
2 and schedule note 2.

4. Permissible variability in BRB stiffness. 
Specify either a minimum stiffness or both 
a minimum and a maximum stiffness. This 
can be given as a stiffness modification fac-
tor (KF) in the drawings, or as a Keff value. 
Whatever approach is taken to present the 
stiffness, the SER should provide guidance 
on how the BRB manufacturer should use 
the information given. See Figure 2, note 4 
for one possible method.

5. Definition of methodology for determin-
ing BRB strains. Calculated BRB strains 
should be smaller than those associated 
with successfully-tested braces. As a 
result, the BRB manufacturer determines 
BRB strains to verify code compliance 
and should be required to document sub-
mit proof of this compliance (see Figure 
2, note 1). The most common methods 
used to determine brace deformations 
are noted below, but there are certainly 
other ways that this information can be 
conveyed. See Figure 2, note 5.

brb schedule notes

1. buckling restrained braces are to be tested per 
the provisions of AisC 341-05. supplier to submit 
proof of each brace’s compliance with the qualified 
load and strain ranges.

2. Pu given is the governing code level force in the 
brace, using lrFD force levels Pu ≤ 0.9 Asc Fy min.

3. Fysc is the actual yield stress of the steel core as 
determined by a coupon test. 38 ksi ≤ Fysc ≤ 46 ksi. 
Charpy testing required when thickness of the core 
material exceeds 2 in.

4. brace stiffness Keff to be KF × (AscE /L) ±10%, 
where the values for stiffness modification Factor 
(KF) and Asc are taken from the table and L is the 
workpoint–workpoint length of the brace.

5. brace strains to be calculated as Pservice / Keff, 
where Pservice = Pu/ρI (ρ = code redundancy factor 
and I = code importance factor).

6. maximum ωβ not to exceed X.XX. maximum β 
not to exceed X.XX. 

braced 
Frame

brace 
Type

Pu 
(kips)

Asc

stiffness 
modification 
Factor (KF)

bF-1

brb-X X

brb-y y

brb-Z Z

figure 2– braced frame bf-1
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a) Use the relationship: ∆bservice=Pservice/Keff. Pservice can either be 
obtained from the SER during the design process or approxi-
mated by the BRB manufacturer if the importance and redun-
dancy factors are shown in the design drawings. 

b) The BRB manufacturer can calculate ∆bm from building drifts. 
It is important to note that compliance with code drift limits is 
the responsibility of the SER and that the BRB manufacturer 
is only a user of the building drift data. The SER has control of 
and responsibility for the structural analysis model including 
accurate modeling of feasible BRB stiffnesses. 

6. Maximum permissible BRB strength adjustment factors. Frame beams, 
frame columns, and BRBF connections are checked using BRB-
dependent strength adjustment factors ω, β, and ωβ. These factors 
can be obtained from BRB manufacturers early in the design of the 
structure. To guard against imposed forces that are greater than those 
assumed during design, maximum permissible values for β and ωβ 
factors should be shown in the design drawings. See Figure 2, note 6.

7. BRB connection details (even in skeleton format) that include work-
point location and beam/column connection configuration. If requested 
by the SER, BRB manufacturers will design and detail the con-
nection of the brace to the gusset plate and may design and detail 

the entire gusset plate connection. To accomplish that, a mini-
mum level of information on the design drawings is required. 
Connection limit states that include gravity and drag loads 
remain the responsibility of the engineer providing connection 
design for the structure.

lessons learned from bRbf projects
Although the process of designing and specifying BRBFs is gener-

ally straightforward, all parties can benefit from heeding the lessons 
of past projects to avoid re-learning those lessons at further expense. 
With that in mind, two recommendations are presented below. 
1. Clearly state the force level for any forces given in the design 

drawings. Problems with design or pricing of BRB projects have 
been encountered because the force level given in the documents 
was ambiguous. Sometimes this force level is stated as a Pu value, 
or the actual load taken from the model and perhaps rounded up 
to make fewer brace types. The value may be a Pysc force level, or 
the actual force level at which the engineer requires the brace to 
yield (which must be greater than or equal to Pu/φ). Pu or Pysc may 
be obtained using either ASD or LRFD design. It is recommended 
that the design drawings include both the design approach used 

in the modeling of any structural sys-
tem, simplifying assumptions are made that 
will yield results that are considered close 
enough to predicting the actual perfor-
mance of a structure. Connections that are 
semi-rigid may be considered stiff enough 
to be treated as rigid; brace lengths are 
considered to extend from work-point to 
work-point; panel zone flexibility may be 
accounted for in an approximate way; etc. 
With a buckling-restrained brace (brb) proj-
ect, it is possible to arrive at very accurate 
modeling parameters that closely reflect 
the linear-elastic (or post-elastic) behavior 
of a structure. it is also possible to model 
a structure in such a manner that the actual 
behavior varies significantly from what was 
assumed during the modeling process (see 
Figure 3). The ability to correctly model the 
stiffness of the brbs usually depends on 
the communication between the structural 
engineer of record (ser) and the brb man-
ufacturer during the modeling process.

When modeling the brb elements in 
structural analysis software, the stiffness 
of the braces used in the frame should be 
taken into account. overall brace stiffness is 
determined by analyzing the two stiffer end 
segments that are “non-yielding” and the 
less stiff center yielding core segment (see 
Figure 1, previous page). The steel core area 
(Asc) can be selected based on the brace 
load using the equation: Asc≥Pu/(φFysc-min). 
however, if Asc is input into the analysis soft-
ware with the typical modulus of elasticity of 
steel, E = 29,000 ksi, building drifts will be 
overestimated by the model, and the seismic 
forces will potentially be underestimated.

modeling programs use either an input 
spring stiffness K or the stiffness equation 
K=AE/L. if the brace is modeled using an area 
of steel and modulus of elasticity (as is usu-
ally done), engineers working on brb proj-
ects usually incorporate the stiffness of the 
braces and connections by providing either 
a larger steel area than the steel core area 

or a higher modulus of elasticity than 29,000 
ksi. The factor that is used to increase either 
Asc or E is sometimes referred to as a stiffness 
modification factor, KF. This factor is deter-
mined based on bay geometry, connection 
size, brace type and length of the yielding 
core. Figure 4 demonstrates how this factor 
can vary from frame to frame and brace type 
to brace type (note that two different brace 
types are shown). Generally, the brace stiff-
ness will be expected to vary slightly from the 
model and only a few KF factors will be used 
to simplify the modeling process.

it is not expected that the ser determine 
what the KF factors or the brace stiffness K 
should be. This is even discouraged. All brace 
manufacturers currently producing in the United 
states provide this service free of charge and 
engineers are encouraged to contact them to 
discuss their models. some building officials 
even require this coordination to take place 
prior to approving the structure for permit.
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figure 4

Design assumption   
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CAREER positions available for all levels of 
CADD and Engineering. To learn more visit:

www.fi nleyengineeringgroup.com

Do You Want To 

Design and 
Build Bridges...

1589 Metropolitan Blvd. 
Tallahassee, Florida

850-894-1600

BRIDGING CHALLENGES 
WITH SOLUTIONS®

(ASD vs. LRFD) and an equation showing 
the manufacturer how it is intended that 
the loads given are to be used. For example, 
see Figure 2, note 2.

2. During the design phase, verify with the 
BRB manufacturer that BRB stiffnesses 
specified are feasible. Occasionally, the engi-
neer specifies a BRB stiffness that cannot be 
accomplished at the required BRB strength. 
Sometimes the steel core area specified 
results in a BRB stiffness that is much higher 
or much lower than what is specified in the 
design drawings. The lack of understanding 
of what is achievable in terms of stiffness has 
resulted in the SER having to redo analy-
ses with more accurate BRB stiffness val-
ues. See additional discussion in the sidebar 

“Accounting for BRB Stiffness.” 
Although BRBF design and specification 

is not complex, there are always things to 
learn with any new structural system. On a 
regular basis BRB manufacturers work with 
engineers who are unfamiliar with BRBF 
design. BRB manufacturers are eager to 
assist in any way possible to make the pro-
cess easier for the design professional.   
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Quality Corner is a monthly feature that covers topics ranging from how to specify a certified company to how long it takes to 
become a certified company. If you are interested in browsing our electronic archive, please visit www.aisc.org/QualityCorner.

Auditing in the 21st Century

by duke okes

SOME fOLkS (ThIS AUThOR INCLUDED) believed 
the 21st century offered the potential for mankind to step 
away from the horrors of the 20th century and before. That 
is, we believed that perhaps we were beginning to mature 
in ways that would allow individuals, organizations and 
society to operate in more humane and ethical ways, bring-
ing the visions of many from the past into fruition.

But then we saw the collapse of Enron and World-
Com, and more recently the failures of Fannie Mae and 
Freddie Mac, many large banks, mortgage companies 
and rating agencies. The list goes on, but it would not 
be complete without including the havoc wrought by 
Bernard L. Madoff. It appears the first decade of the 
21st century has destroyed many lives, both present and 
future, mostly due to greed and lack of ethics.

Management systems such as the AISC Standard 
for Bridge and Highway Metal Component Manufacturers 
are intended to prevent failures of critical organiza-
tional processes by defining the processes that should 
exist as well as some aspects of how the process should 
work. Audits are then intended to detect whether or 
not the processes are well implemented, and take cor-
rective action to address any deficiencies. The manage-
ment review process then provides the highest level of 
accountability by ensuring that corrective actions are 
adequately addressed.

Systems were in place in the aforementioned orga-
nizations, and audits were also being conducted. In the 
case of Freddie and Fannie there was even the Office 
of Federal Housing Oversight (now renamed Federal 
Housing Financing Agency) whose sole role was to 
ensure these two organizations operated appropriately. 
So what happened? In many cases, perverse incentives 
and slow, gradual deviations built up to become large 
systemic failures.

Cynthia Cooper, former vice president of internal 
audit at WorldCom, describes her experiences in find-
ing and reporting major financial reporting problems 
in her book Extraordinary Circumstances. It should be 
required reading for anyone involved, internally or 
externally, in any type of auditing. While the focus is 
on audits of financial accounting and reporting systems, 

the lessons are just as relevant to other management 
systems (e.g., quality, safety, environmental).

Management systems can begin to slip especially 
when things aren’t going as desired and there is pres-
sure to make them “right.” Also, during restructuring, 
downsizing and/or to cut costs, organizational resources 
may be constrained in ways that (at least implicitly) 
indicate that shortcuts have to be made. Variances 
might include reducing margins for error in product/
process design, ignoring certain legal/regulatory/con-
tractual requirements believed to not be critical, and/or 
increased management overrides of decisions.

The intent of audits is to detect variances from poli-
cies or procedures and to identify any processes which 
are not meeting objectives and have no related action 
plans. Auditors should then not just look at a single 
audit, but also for trends across audits. If a significant 
shift in compliance or performance (either positive or 
negative) is observed, further digging should be done 
to determine what led to the change. Internal auditors 
within your organization should be especially vigilant 
after any significant change in organizational structure, 
resources, products or processes.

Auditors should never accept the findings from a 
single source for assessing the process. Effective audi-
tors triangulate data from interviews, observations and 
reviews of records in order to gain confidence in the 
degree of compliance or noncompliance. Even though 
it requires more effort, it is generally better to do a deep 
audit than a shallow one. Use of a statistically based 
sampling scheme should be considered when auditing 
critical processes.

Personal competence and integrity are as important as ever.

quality corner

Duke Okes helps organizations implement 
systems to manage and measure organiza-
tional performance, and respond to problems. 
He is the author of Root Cause Analysis: 
The Core of Problem Solving and Cor-
rective Action, and has trained thousands 
of individuals how to perform internal 
quality audits and root cause analysis. He 
can be reached at www.aplomet.com.
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The internal auditor must also be careful 
of messages inadvertently given to cowork-
ers during the audit. For example, suppose 
a process owner indicates that an issue that 
was found is minor and will be fixed, but 
prefers that “you not document it as part of 
the audit findings.” Accepting such a request 
communicates the wrong thing to the pro-
cess owner both about the audit process and 
the internal auditor.

It is most helpful if your internal quality 
auditors are trained in auditing principles 
and practices. However, it is most critical 
that they are extremely well versed in the 
requirements of the management systems 
to be audited. In addition, they should 
familiarize themselves with auditing stan-
dards such as ISO 19011, which describes 
not only the methods of auditing but also 
the personal attributes of effective auditors. 
The personal credibility of an auditor will 
have a significant impact on his ability to 
gain and report the necessary information.

Auditors are of course subject to pres-
sure from management. However, in addi-
tion to auditing standards, there are sev-
eral resources available which might help 
them. The lead auditor or audit manager 
is the most logical place to go first. It is 
hoped that most auditors will never need 
to seek such channels, but they exist spe-
cifically for helping ensure effective gov-
ernance of the organization.

Personal barriers also may affect 
whether or not internal auditors are will-
ing to do what is right. One is how well the 
individual can relate to and communicate 
with management. How the individual 
views personnel in management, as well 
as management’s attitude toward quality, 
auditors, etc., will affect his degree of per-
sonal confidence. Another, of course, is how 
willing he is to do the right thing, regard-
less of the consequences. The author was 
recently impressed hearing of an engineer 
who refused to sign off on defective parts, 
even though it meant he would lose his job. 
Auditors are there to report whether or not 
processes comply with requirements, and 
to not do so is a professional and ethical 
lapse. Such lapses impact on self, the pro-
fession, the company and society.  
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INDUSTRIES LIkE MANUfACTURINg and farm-
ing have had effective accounting systems for thousands of 
years, but accounting for modern engineering projects can 
be tricky. Unfortunately, a poor grasp of project costs and 
return on investment (ROI) can be dangerous to an engi-
neering firm’s overall profitability and competitive edge. 
The only way to avoid this problem is to ensure you have 
the right project accounting methods in place.

Why Project Accounting?
Years ago, I learned the significance of project accounting 

firsthand. I was working at a consultancy called The Kernel 
Group (TKG), primarily fixing software bugs for IBM. Ini-
tially, we had a contract to fix the bugs for $2,000 each, re-
gardless of the level of difficulty. Eventually, however, some-
one in our company decided we should apply the fixed-cost 
concept to our work. He believed that tracking the time we 
took to fix each bug would reveal the per-bug profitability, 
allowing us to set a fair price and gain competitive advantage. 
As it turns out, he was right.

As we tracked our time, we began to learn which bugs 
were most profitable, making the most money for the com-
pany. Not only that, but we extended this concept to prod-
uct development, tracking time against each new debugging 
tool we developed. The data showed us which tools were 
successful and which were not, based on how much money 
and time were spent on developing them and how that af-
fected the ROI. In one instance, this process alone resulted 
in $1 million of revenue for TKG.

When IBM began to bid out the work to multiple ven-
dors, our project time data gave us an advantage over our 
competitors. We knew exactly how much to bid on each bug 
because we knew our costs so well. We also knew which ones 
were extremely difficult to fix, and we were able to bid those 
high because we had a technical monopoly on them.

Accounting for Engineering Projects
Tracking time for project accounting purposes also brings 

these benefits to engineering firms. Novar, one of the largest 
global energy management firms in the world, is a great ex-
ample. The company began tracking project costs in greater 
detail in 2002. The project accounting data it collects not only 
enables staff to execute projects on time and on budget, but 
also helps them in planning and estimating future engineering 
projects. “It has saved us more than $10,000 in capital expen-
ditures,” says Trevor Porter, Novar’s engineering manager.

The best way for engineering firms to begin implement-
ing project accounting processes is simply to jump right 
in. Guiding your firm to a tracking environment requires 
changes to your corporate culture. Start by explaining the 
benefits to the company of doing this. If you understand 
your costs, you can run your business. Otherwise, you’re 
flying blind.

Step 1. Prepare. Get a complete list of the projects or 
processes whose costs you want to understand, along with 
a list of the employees who spend their time on that work. 
Begin with the end in mind. What will the reports that you 
want to get out of the system ultimately need to look like? 
Decide who will own the system. Begin populating the sys-
tem by adding new employees and projects to it.

Step 2. get (at least) most of your people to start 
tracking time. Start measuring adoption by seeing how 
many employees you can get to track their hours and how 
often they enter it. Your data will be best if people track their 
time daily or even more frequently. Recording what you did 
a week ago is useless. Who remembers what they ate for 
lunch last Thursday?

Step 3. get everyone tracking time and expenses 
with pay rates. Now that you’ve entered data in the system 
and employees are tracking their time, you have an accurate 
and complete list of your firm’s projects. Say, for example, 
you review the data and see that some projects required more 
time than you expected. Real data has already surprised you. 
Now it’s time to guide your company to the next level. Com-
pute a pay rate for each person in the company and enter it 
in the system. Ask employees, where appropriate, to record 
mileage and travel expense data. Further enforce adoption 
across your entire employee base. At the end of this step, you 
will receive per-project, per-person direct cost data.

by curt fInch

business issues

Increasing Profitability 
with Project Cost Data

A structured approach to collecting good information 
helps you make better-informed decisions.

Curt Finch is the CEO of Journyx 
(http://pr.journyx.com), an Austin, 
Texas-based provider of Web-based soft-
ware for tracking time and managing 
resources. An avid speaker and author, 
Finch recently published “All Your Money 
Won’t Another Minute Buy: Valuing 
Time as a Business Resource.” He also au-
thors a project management blog at www.
project-management-blog.com.
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Step 4. Provide for calculation of 
indirect costs and choose formulas 
for spreading that cost. Expenses in-
curred in your company in areas like ac-
counting, marketing and office space can 
be organized by project cost, project rev-
enue, per person, by square footage of of-
fice space used, or in countless other ways. 
Often, two levels of indirect cost may be 
necessary. There should be a formula for 
spreading “partially indirect” cost over 
multiple customer projects.

Step 5. Revenue Integration. Tools 
like Salesforce.com or SugarCRM provide 
a great way to track bookings (and depend-
ing on your business, even revenue). Inte-
grating your time accounting system into 
these systems can give you a profit report, 
or at least an approximation of one. Inte-
grating the system into QuickBooks or 
other accounting systems can connect time 
periods for revenue recognition to cost, 
giving a good estimation of profit on a per-
person-per-project basis. For knowledge 
worker organizations internal to a compa-
ny, proxies for revenue—like business value 
delivered—can be used.

Now you are successfully measuring 
per-person, per-project profitability. At 
every step, your situation is better than it 
was before. Once all of the above steps are 
complete, you’ll know which employees are 
making money for the firm and which aren’t, 
which engineering projects are profitable 
and which aren’t, and which customers are 
profitable and which aren’t. This is power-
ful information that can affect your strategy 
going forward, your rewards and compensa-
tion systems, and many other aspects of your 
business, just as it did for TKG.

Conclusion
In his book The Seven Habits of Highly Ef-

fective People Stephen Covey argues persua-
sively that you should track your time even 
if it’s just for yourself. If you do, you will 
certainly be surprised by the data. However, 
the business value really starts to get deliv-
ered in terms of understanding profitabil-
ity for organizations of five people or more. 
Engineering firms that track project costs 
and ROI will always take the lead, leaving 
other firms in the dust. Perhaps it’s time 
to evaluate your firm’s project accounting 
methods and how they are working for you. 
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All products submitted are considered for publication, and we encourage submittals related to all segments of the steel industry: engineering, detail-
ing, fabrication, and erection. submit product information via e-mail to tom klemens (klemens@modernsteel.com). to be included in msc’s online 
products directory, contact Louis Gurthet (gurthet@modernsteel.com).

Each month MSC’s product section features items from all areas of the steel construction industry. 
In general, these products have been introduced within the past six months. If you’re looking for a specific product, visit msc’s online 
product directory at www.modernsteel.com/products. you can browse by product category or search on any term to help find the 
products you need, fast. 

new products

Wash Your Hands
uncle earl’s soap for machinists, from Zebra 
skimmers corporation, prevents the irritation caused 
by metalworking fluid’s chemistry and biology. this 
formula, which also has been helpful for the hard-
working hands of those in other industries, helps alle-
viate the problem of dry, cracked, and burning hands 
commonly associated with the use of metalworking 
fluids. formulated to easily remove dirt, grease, and 
grime, it includes moisturizers that protect skin and 
prevent drying and irritation, eliminates the need for 
gritty cleaners and use of barrier cream, and is made 
with all natural ingredients.

for more information visit www.uncle-earls.
com or call 888.249.4855.

Electronic Surface Thermometer
the tempil estik provides a quick digital readout of actual surface temperature at the point of contact. 
And, unlike infrared technology, it is not necessary to know what the emissivity of the surface 
material is in order to obtain an accurate reading. developed for a wide range of critical 
temperature monitoring applications, including welding and metal fabrication, 
the patent-pending estik incorporates the latest in microthermocouple 
technology with a bold digital readout to instantly display the surface 
temperature with an accuracy of +/- 2%. features include an easy-to-
grip ergonomic design, a three-digit backlit display, and fahrenheit and 
celsius scales. the estik also includes an auto shut-off, no wires or no 
cables, and measures from 32 °f to 999 °f (0°c to 537 °c). the device 
is quick and easy-to-use, and is available with a heavy-duty lanyard and 
nylon holster.

for more information visit www.tempil.com or call 800.757.8301.

Enhanced Fabrication Management Software
version 3.0 of fabtrol mrP provides feature enhancements throughout the product’s integrated modules. new functionality 
in the Project organizer module helps fabricators manage requests for Information (rfIs) by providing a way to formally track 
questions and responses through to resolution. It manages all drawings and other documents that are sent and received relat-
ing to an rfI, and tracks follow-up questions and responses. the optimiser module can now produce an XmL vendor export file 
containing material and nesting requirements, which can be emailed and then imported into popular software used by service 
centers. the new Plate manager module produces multiple manual nestings and provides a diminishing list of plate parts to 
nest. It is particularly helpful in managing what plate parts have been nested and what plate parts are left to nest.

for more information visit www.fabtrol.com or call 888.322.8765.
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Improved Conductivity, Heat Dissipation
tough Lock retaining heads from tregaskiss now feature the company’s dual taper tech-
nology, consisting of a second rear taper between the gooseneck and the contact tip. 
this design improves electrical conductivity and heat dissipation to provide consistent 
welding performance and extend the life of consumables. the upgrade also comple-
ments the existing taper design between the retaining head and contact tip, which 
helps keep the tip secure, centered and cool. tough Lock contact tips are machined with 
exceptionally tight tolerances and feature a dual-lead thread design that allows the tips 
to be rotated 180 degrees to create a new wear position and extend tip life. they can be 
used on both semi-automatic and robotic mIG equipment.

for more information visit www.tregaskiss.com/dualtaper                                      
or call 877.737.3111.

Beam Fabricator
the PhI Automatic steel beam Welder enables manufac-
ture of custom steel beams continuously with minimum 
delays for changing beam sizes or shapes. It automatically 
welds both flanges of the beam at once, delivering the 
penetration you need on up to ½-in. steel web and 1½-in. 
flange—all in one operation, one pass, and from one side. 
the system produces a fillet weld between the web and 
flange. Welds are uniform and of the quality demanded 
by construction codes. Working at a convenient push-
button console, the operator presses the start button. the 

machine automatically holds the steel in position, while the work piece is fed under the 
two weld heads. Pressure and guide rollers maintain accurate alignments of web and 
flanges. All guides are easily adjustable to match the dimensions of the beam section. 
Welding is performed by a pair of submerged twin-arc welders. the system automati-
cally dispenses and removes flux, reducing manpower requirements and cutting mate-
rial costs through recycling of the flux.

for more information visit http://www.phi.com/ or call 626.937.3313.

Inverter-based Plasma Cutters
the Airforce 500i (27.8 lb) and 700i (31.4 lb) are highly portable, power 
efficient and affordable inverter-based plasma cutters. the 500i can plug 
into 115- or 130-vAc power receptacles using a simple multi-voltage 
plug (mvP) for a 3∕8-in. rated cut on mild steel. for heavy-duty applica-
tions, the 230-vAc 700i delivers a rated 7∕8-in. cut on mild steel at 50% 
duty cycle. both are supplied with hobart’s 16.5-ft ergonomic hand-held 
torch, designed for increased comfort, more efficient post-flow air cool-
ing and economical replacement tips. the units come with replacement 
tips (two tips, two electrodes) and a convenient cable management 
strap for easy transportation.

for more information visit www.hobartwelders.com or call 
877.462.2781.
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Detailers and superior management
from “Old School” veterans combine the latest technologies from 

SDS/2 and Tekla Structures to reduce delays and maximize your profits.
Contact one of the following

1 866 677-6161 | info@quebecconnection.com | www.quebecconnection.com

200

Search employment ads online at www.modernsteel.com.

Structural Steel Detailers • www.gihde.com

QPP Firm • Competitive Rates • Professional 
Engineer & NISD Cert. Detailers • Quick Turn-
arounds • Equipment Control Data •  All Sizes 
& Types of Project Fabrication • Electronic 
Drawing File Transfers • Staffing to 
Meet Project Requirements

Have TEKLA Detailing Software experience?
We want you! Contact: glenn@gihde.com

100 TEKLA Structure Licenses
WITH TECHFLOW

Accelerating Detailing Revolution
24x7

Commercial Projects
• Schools • Malls • Casinos • Stadiums • Churches
• Office Buildings • Hospitals • Airports • Hotels
• Car Parking Structures
Industrial Projects
• Petrochemical Refineries • Duct Work • Conveyors
• Offshore Structures • Power and Process Industry
• Cement Plants
3820 Satellite Boulevard, Suite 100, Duluth, Georgia, USA
Phone: 770.495.1446 Fax: 770.495.1448
Email: techflowus@techflowengg.com
Website: www.techflowengg.com

AISC Quality Certification
Now more than ever, Certify! 

JAMES M. MOONEY & ASSOCIATES
Call 941.223.4332 or 941.485.7172

jmmoon94@aol.com

• On-site guidance and training
• Increase productivity
• Reduce drawing and shop errors
• Reduce/eliminate field back charges
• No hidden charges
• Maximize profit

to advertise, call 231.228.2274 or e-mail gurthet@modernsteel.com.

Call: 312.861.3000

Email: Information@atema.com

www.atema.com

  AISC Training Courses
Chicago 2009

Why wasting your money on other expensive and difficult 
structural software when an alternative is so 

affordable and easy to use?

Introducing the very accurate and lightening-fast
Real3D-Analysis 4.0

By Computations & Graphics, Inc.
Phone: (303) 668-1091
Web: www.cg-inc.com

Circular Stairs?
• Complete Stair Assemblies 

• Stringers  
• Handrails
• Landings

• Treads

 MARKS METAL TECHNOLOGY
10300 SE Jennifer, Clackamas, OR  97015
www.marksmetal.com         800.526.1031

We Bring Metal to Life

Required an Association with a North American Detailing Co.
PAN GULF TECHNOLOGIES PVT. LTD

Wishes to collaborate with USA/Canada based 
Steel & RCC Detailing Companies

Here is an Opportunity to Join Hands with a company Known to Provide 
Timely & Quality Detailing solutions for Steel & RCC jobs

Commercial Projects   &   Industrial Projects

• Economical rates
• Tekla 15.0 Licenses

• Commitment to Schedule
• Applicant of QPP & ISO 9001
• Reliable & Consistent quality

• Familiar with International standards
• Experienced & Qualified 125 Nos Detailers

• Completed Detailing Jobs in excess of 130,000 tons

Write for more information to OR call 91-9870222581
Pan Gulf Technologies Pvt. Ltd,

6th Floor, B wing, Gundecha Enclave, Khairani Road,
Saki Naka, Andheri East Mumbai, 400072 India
Tel.: +91 22 42468686 Fax :+91 22 6710 7089

Familiar with International standards
Website: www.pangulftech.com  Email: info@pangulftech.com

Internal Audit and Internal Audit
Program Design for Steel Fabricators

November 19, Thursday

AISC Certification for Building Structures
November 20 - 21, Friday & Saturday

See us at AWS FabTech
November 16–18th, Chicago

Booth #32046

See us at World Steel Bridge Symposium
November 17–20th, San Antonio

Booth #102

Quebec Detailing
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RECRUITER IN STRUCTURAL/MISCELLANEOUS STEEL 
FABRICATION
ProCounsel, a member of AISC, can market your 
skills and achievements (without identifying you) to 
any city or state in the United States. We commu-
nicate with over 3,000 steel fabricators nationwide. 
The employer pays the employment fee and the 
interviewing and relocation expenses. If you’ve been 
thinking of making a change, now is the time to do 
it. Our target, for you, is the right job, in the right 
location, at the right money.

PROCOUNSEL
Toll free: 866-289-7833

or 214-741-2014
Fax: 214-741-3019 

 mailbox@procounsel.net

STRUCTURAL ENGINEERS – LEADERSHIP OPPORTUNITY – BOSTON AREA
• Are you a Structural Engineer with 7-15 years experience in the building industry
    (building envelope and façade background a plus)
• Do you have a “problem solving” mindset and are open to new solutions to 
    unique problems? 
• Is ownership in the future a desire for you? 
• Do you like working with clients helping to develop relationships and business? 
• Do you like a fast-paced environment with a wide variety of smaller projects? 

SENIOR STRUCTURAL ENGINEER – BUILDINGS – WASH. DC AREA
• Are you a Structural Engineer with 9-15 years experience in structural design 
   of buildings? 
• Are you interested in working at a company with an excellent reputation for 
   quality work where you can have a key role? 
• Do you like working with clients and mentoring younger engineers? 

REQUIREMENTS FOR BOTH POSITIONS 
• BSCE with structural emphasis or higher (MS Preferred) 
• Licensed Professional Engineer (or SE) 
• Excellent communication skills 
• Desire to make a difference & a positive attitude

Structural & Misc. Steel Fabrication
Our organization has been recruiting for the Structural and Misc. Steel 
Fabricating industry for over 20 years. Current positions include:

 • Project Manager     • General Manager          • Quality Control
 • Plant Superintendents   • Estimators              • Detailers
 • Chief Draftsman                                                  • Checkers

Please send resume to:
Richard Stauffer

United Employment Associates, P.O. Box 8, East Texas, PA 18046
phone: (610) 437-5040 fax: (610) 437-9650

e-mail: rstauffer@unitedemployment.com www.unitedemployment.com

to advertise, call 231.228.2274 or e-mail gurthet@modernsteel.com.

WHAT’S NEXT?
Please e-mail Brian Quinn, P.E., and Lisa Willard, P.E. from SE Solutions (Brian.Quinn@
FindYourEngineer.com; Lisa.Willard@FindYourEngineer.com) with why you would be 
interested in either one of these positions.  All inquiries are kept confidential.  For more 
information on SE Solutions, please visit www.FindYourEngineer.com.

PICO INDUSTRIES, Inc. – Senior Estimator Needed
Seeking an experienced person to both estimate and bid new steel fabrication and misc 
metals business. Responsibilities will include:  monitoring overall performance of each 
contract in coordination with PM, coordinating the business matters for each job and 

developing the ongoing relationships with GCs and other clients. Candidates must have 
a minimum of 10 years experience and a successful record in securing new business, 
including excellent relationships with GCs throughout the Washington DC, MD and VA. 

The position is located in Baltimore but will require extensive travel throughout the area.

Send resumes to: 
Peggy Kelso at Peggy.kelso@picoindustries.net or fax to (410) 547-1982

International Design 
Services, Inc.

We are a progressive company dedicated to providing the highest quality detailing and 
connection design.  We are seeking motivated individuals to fi ll the following position:

PROJECT MANAGERS– To manage all aspects of detailing, including coordination with the 
fabricator, design team, and other suppliers to the project.  Project manager is responsible 
for maintaining drawing quality, project schedules, costs, and overall customer satisfaction. 

IDS offers benefi ts package, competitive salary and relocation allowance.

Call: Jim Law (314) 872-1791: Fax (314) 872-8531: jlaw@ids-inc.net
11872 Adie Road, Maryland Heights, Missouri 63043

Peddinghaus BDL-1250/9A CNC Beam Drill Line w/ Loader,
Maximum Beam Width 50”, New 1999/Refurbished 2007, #18288

Peddinghaus ABCM-1250 3-Torch CNC Beam Burning/Coping Machine,
Maximum Beam Size 50”, New 1999/Refurbished 2007, #18289

Peddinghaus FDB 1500/3E CNC Plate Drill W/Oxey/Plasma Cutting 
Torches,Maximum Plate Width 60”, New 2000, #17696

Peddinghaus FPB 1500/3E CNC Plate Punch W/Plasma Cutting Torch,
Maximum Plate Width 60”, New 1998, #17634

Also Available
Peddinghaus 38/18 Twin Column Band Saw, New 1990, #18286

Peddinghaus 44/19 Twin Column Band Saw , New 2000, #18287

Large Quantity of Motorized Conveyor and Transfers

www.prestigeequipment.com

35 Pinelawn Road, Suite 203W,
Melville, New York 11747, USA
Phone: 631.249.5566
Fax: 631.249.9494

Search employment ads online at www.modernsteel.com.

Structural Steel Detailing 
Salesman

SGT Global, a world wide leading Structural Steel Detailing Company 
headquartered in Houston Texas, is looking for a Structural Steel Detailing 
Salesman. Good salary plus commissions on sales. Full benefits package 
included.  Opportunity to work out of your home!  Applicants need to have 
knowledge of steel detailing and experience in sales.

Send resume with salary requirements to:
SGT Global, Attn. Rick Poteet

rpoteet@sgtus.com | www.sgtglobal.com | 254-214-9110

JGM Inc., a growing AISC Certifi ed Structural Steel Fabrication & Erection Company 
located in Downingtown, PA seeks a highly driven and motivated Fabrication Manager 

to manage all aspects of its fabrication operations. 

STRUCTURAL STEEL FABRICATION MANAGER
Responsibilities to include but not be limited to: 

Effi ciently Manage all Structural Steel Fabrication, Supervise shop personnel 
consisting on 10-30 employees on 2 shifts, Manage multiple jobs on the shop fl oor, 
Oversee all shipping and receiving, Report to Director of operations on a daily basis 

with production schedule, Maintain Lean manufacturing and continuous improvement 
objectives, Manage facility operation and maintenance,  Responsible for plant safety, 
housekeeping and training, Ensuring all fabricated product meets and exceeds quality 

standards of AISC and AWS 
 

Requirements:
Excellent Communication skills with the ability to motivate others, exceptional 
time management and organizational skills are required, Must be profi cient in 

Microsoft software programs and FABTROL and or Fab Suite,  Minimum 5 Years as 
a Fabrication Manager,  Working Knowledge of AISC, AWS, ASTN, OSHA, Rigging & 

Crane experience a plus, A Bachelors of Science degree preferred 
 

Compensation Package:
75K-100K, Commensurate with experience 

Co-pay Health insurance, Dental, Vacation, Paid Holidays, Company Cell phone 
 

Please email resume to hr@jgminc.us reference “FabManager”
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Ignoring the Wisdom of Crowds

Let’s start with some fascinating, unassailable facts. Then we’ll assail them.

by jason cohen

Have an opinion you’d like to share in “Topping Out”? Send your feedback to Tom Klemens, senior editor, at klemens@modernsteel.com.

topping out 

IN 2007 MIChaEL MaUbOUSSIN presented a big jar of 
jelly beans to his 73 Columbia Business School students. How 
many beans did they think it contained?

Guesses ranged from 250 to 4,100; the actual number was 
1,116. The average error was 700—a massive 62%—demonstrat-
ing that the students were awful estimators.

Now here comes the weird part. Even with all these wildly in-
correct guesses, the average guess was 1,151—just 3% off the mark. 
Not only that, only two of the 73 students guessed better than this 
group average. So although individually everyone was woefully in-
accurate, collectively the group was incredibly accurate.

Was this a fluke? Hardly. The experiment was made famous in 
1987 by financial economist Jack Treynor. In his case it was 850 jelly 
beans and 56 students. The group estimate was 2.5% off; only one 
student guessed better. The study has been repeated many times since 
with similar results, and this eerie effect goes beyond jelly beans.

The best Multiple-Choice Test, Ever
A contestant on the game show “Who Wants to be a Millionaire” 

can win $1 million if she answers 15 consecutive multiple-choice 
questions. If she’s stumped along the way, she has three “life-lines:” 
(1) eliminate two of the four choices, (2) telephone a friend, or (3) 
poll the audience. The jelly bean experiments imply that this third 
choice might be pretty good. Is there as much wisdom in the crowd 
for pop culture and science as there is in counting jelly beans?

The TV studio audience predicts the correct answer an astonish-
ing 91% of the time. Remember, these are questions from all do-
mains of knowledge, all ranges of difficulty, polling a group of people 
who happened to spend the (weekday) afternoon in a TV studio.

To quantify how amazing that is, compare with the accuracy of 
the “phone a friend” life-line where the contestant gets 30 seconds 
with a pre-determined person. This accomplice is probably consid-
ered to be “the smartest person I know,” plus undoubtedly has access 
to the various “information” sources such as Google and Wikipedia.

The intelligent friend with broadband access to the entirety of hu-
man knowledge gets it right only 65% of the time. Crowd wins again.

There’s seemingly no end to studies like these, all showing that 
the crowd is smarter than the individual, but is this a universal 
rule? Should we be leveraging this power more often?

Big companies do use crowd wisdom. You always hear about adver-
tising cam-
paigns being 
honed by fo-
cus groups of 
“real people.” 
(I’d like to 
see the ques-
tionnaire that 
distinguishes 
“real people” 

from that elusive other kind of person.)
However, company messaging, product features, advertising lay-

outs, and the other creative aspects of business require innovation, 
and we know that design-by-committee is the antithesis of innova-
tion. Average products designed for the average consumer is the path 
to small business failure. So what should we do? Can we rely on the 
wisdom of the collective or should we trust a stroke of inspiration? 

Let’s take another look at “Who Wants to be a Millionaire.” Sup-
pose there are 100 people in the audience and only 16 of them know 
that “A” is the correct answer. Of the rest, none knows the answer and 
they vote randomly. The result of the vote will be: 37, 21, 21, 21. Oh 
gee, that’s awfully similar to the earlier results of a real audience poll.

(For those of you so inclined, it’s fun to try more complex scenari-
os, although you’ll find the result is always similar. For instance, what 
if only 11 know the answer is A, 15 each know that B, C, or D are 
certainly not the answer (and vote randomly for the other three), and 
the remaining 44 have no clue and vote randomly. In this scenario, 
the vote distribution is the same as in the given example!)

So we have the interesting result that a mere 16% of the voters 
were able to make choice A the clear winner—nearly double the next 
closest answer. The reason? The ignorant people vote randomly and 
their votes cancel out, leaving the rest in control of the result.

The Crowd Vetoes Innovation
Now that we understand how crowds can be right, let’s see 

why this same process doesn’t work for creative endeavors.
Consider what happens when you’re planning a holiday meal. 

There’s a range of fantastic things you could cook, but wait: Some 
people can’t take spicy food, Uncle Bill is allergic to garlic, Aunt 
Sarah doesn’t eat red meat, Timmy doesn’t eat anything green...

Eventually you realize there’s only one way to please everyone: 
Cook something bland, mild, and safe, like chicken and rice. But 
does chicken and rice actually please anyone? Not really, it was just 
what everyone hated the least.

Votes don’t converge on something wonderful. Rather, votes 
are vetoes. Of course if you’re a catering company for weddings, 
chicken and rice might be the way to go. After all, no one goes to 
weddings for the food, so your primary goal is to irritate as few of 
the 300 guests as possible. Come to think of it, chicken and rice 
does seem to be popular at those sorts of functions.

But this isn’t a strategy for startups. Little companies need a 
niche—a market space they can completely, unquestionably own, 
not some gray middle-ground where your attempt to offend no 
one also means exciting no one.

There is “wisdom in the crowd” only when errors cancel out, 
like when estimating jelly beans or answering pop culture ques-
tions. In creative work, votes eliminate the interesting edges, leav-
ing only the boring residue that no one hated enough to vote off 
the island. And that’s not how great products are made, or how 
great structures are designed and built.  

Jason Cohen is the founder of 
Smart Bear Software, the industry 
thought leader on lightweight soft-
ware code review, and the author of 
Best Kept Secrets of Peer Code 
Review. He blogs about marketing 
and small business at http://blog.
asmartbear.com, where this essay 
first appeared.
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www.risa.com 800.332.RISA

Try RISA today and see how good structural 
engineering software can be!

It’s not easy to design software that meets the needs of engineers in today’s 

fast-changing market. That’s why we listen to you, the engineer, to develop the 

tools you need. It is input from our users that has allowed us to create software 

that is so functionally superior. 

WWe believe in the idea of software for engineers, by engineers. For that reason we 

employ a staff of Professional Engineers, who have been in your shoes before, and 

know what is required to get the job done. We understand that advanced solving 

and design capabilities are useless without an interface that allows you to quickly 

and easily model and retrieve results.

By listening to, and understanding our customers’ needs we have made RISA-3D 

the leading structural engineering software in the U.S.

We Listen
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