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Category 4 Winner:
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Iron Horse Bridge

Tekla Structures is a building information modeling (BIM) software that streamlines the delivery process of design,
detailing, fabrication, and construction organizations. While integrating openly with other 3D models, its strength

lies in connecting the partners in the process. Thousands of Tekla Structures users in more than 80 countries have
successfully delivered BIM-based projects across the world.

@ CONTACT TEKLA: 1-877-835-5265
TEKLA Structures www.tekla.com
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The Ultimate
Supply Chain Solution!
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all three, bringing their resources together to accomplish great things.
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your supply chain, maximizing resources to enable your organization to thrive and deliver
so much more.
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AceCad
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editor’s note

MY KIDS HAVE A NEAT TRICK WHEN THEY WANT SOMETHING AND THEIR MOM SAYS
NO: THEY COME AND ASK ME, HOPING I'LL GIVE A DIFFERENT ANSWER (AND IF
YOU'RE A PARENT, | KNOW YOU'VE EXPERIENCED THE SAME PHENOMENON).

While this type of behavior is more-or-
less expected in children, I'm more surprised
when professional organizations try to pull
the same end-run. But that seems to be the
exact tack the Portland Cement Association
has chosen to try. In this case, they’re trying to
increase the use of concrete construction by
mucking with building codes and design loads.
According to an article in the September 2 issue
of Engineering News Record, “Concern is growing
over a recently released ‘sample’ ordinance for
high-performance buildings from the Portland
Cement Association.”

This sample ordinance is apparently designed
to amend the International Building Code and
“was developed outside the standard consensus
process and is biased toward concrete.” The
article notes that many national standard-setting
organizations are concerned about this effort;
for example the American Institute of Architects
does not support “wholesale changes to scope
and requirements of the IBC outside of the
established consensus process.” Likewise, the
Building Owners and Managers Association
(BOMA) stated they do not support PCA’s
document and also called it “biased.”

According to ENR’s analysis, the PCA
document would increase design wind pressure
and design force by 20% for most buildings.
Further, flood resistance is increased to at least
3 ft above flood elevation and no consideration
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is given for dams, levees, and other flood
protection. In a slap at the wood industry, the
document requires non-combustible framing for
all multifamily housing.

And in a display of unparalleled chutzpah,
Stephen Szoke, PCA’s director of codes and
standards, stated to ENR: “We did not try
to promote specific materials.” I guess he
never looked at his own website, which states:
“Since its founding in 1916, the Portland
Cement Association has had the same mission:
‘Improve and expand the uses of Portland
cement and concrete.”

As AISC Vice President and Chief Structural
Engineer Charles J. Carter, S.E., P.E., Ph.D.,
states: “This looks like part of PCA’s continued
effort to spin a cement industry wish list that
represents many failed code change proposals.
AISC fully supports the use of consensus
procedures for the development of codes and
specifications. In fact, all of AISC’s specifications
are developed through an ANSI-accredited
consensus process.”
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SDS/2 is the only BIM software that designs connections intelligently. This means
it recognizes — and resolves — erectability issues and framing conditions while

automatically designing connections.

SDS/2 takes the work out of connecting your steel. By intelligently analyzing the
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steel interchange

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.

SCBF X-Brace

Is a one-story X-braced frame permitted for a Special
Concentrically Braced Frame?

X-braced frames are permitted for use in SCBF systems; however,
each brace must be able to accommodate both the tensile and
compressive modes. Tension-only bracing systems are not permitted
in SCBF systems. See Section C13.1 in the AISC Seismic Provisions
Commentary (page 177) for discussion.

Kurt Gustafson, S.E., PE.

Fillers

In Section J5 of the AISC Specification, one of the alternatives
is that “The fillers shall be secured with enough bolts to
uniformly distribute the total force in the connected element
over the combined cross section of the connected element
and the fillers.” What does this mean? What are the design
criteria to compute the number of bearing bolts in the filler
plate outside of the primary connection?

The intent of this requirement is to try to eliminate uneven stress
distribution due to bolt bending as the filler is developed in the
joint. Obtaining the uniform distribution on the bolt is usually
accomplished based on a consideration of the relative thicknesses
of the elements involved. The number of bolts required can be

calculated as ;
P[l o J
t ’ +1 5

R,

Where P is the required strength (load), #, is the thickness of
the filler, 7, is the thickness of the plate, flange, or element being
connected, and ¢, is the design strength of the bolt. The term in
parentheses represents the increase in the number of bolts due to the

=

presence of the fills.
Larry S. Muir, PE.

Evaluation of Existing Structures

Is it permissible to use the ASD provisions of the 2005 AISC
Specification to analyze an existing structure designed using the
Specification of the 8th edition era? We're currently involved in
the renovation of a structure designed and built in 1987/1988,
and will need to slightly increase the load on several floor
beams. Using the 8th edition steel manual several beams will be
overstressed, from 8% to 13%. If the ASD provisions of the 13th
edition are used, then these same beams are not overstressed.

Yes, you can use the current Specification to evaluate existing
structures. You can use either the ASD or LRFD load approach
to evaluate a structure originally designed using an older ASD
Specification, as long as you use it consistently on both the load and
resistance side of the design equation. Also, you can find provisions
that may be helpful specifically when you are doing evaluation and/
or repair in Appendix 5—FEuvaluation of Existing Structures—in the
2005 AISC Specification.

Kurt Gustafson, S.E., PE.

Bolt Hole Sizes

If a fabricator has detailed 74-in. diameter holes for %-in.
diameter bolts can this still be considered a bearing-type
connection? The loads are small—less than 10 kips per
connection. It is for a pipe rack. Also, can you use slip-critical
connections with galvanized steel?

Section J3.2 of the AISC Specification states, “Oversized holes are
permitted in any or all plies of slip-critical connections, but they
shall not be used in bearing-type connections.” and “Short-slotted
holes are permitted in any or all plies of slip-critical or bearing-type
connections. The slots are permitted without regard to direction of
loading in slip critical connections, but the length shall be normal to
the direction of the load in bearing-type connections.”

"The first statement prohibits the use of oversized holes in bearing
connections. The intention of both statements is to prohibit bearing-
type load transfer in a direction where the hole clearance is greater
than Yisin. From this the 7-in. holes would not be permitted in a
bearing connection.

Galvanized material is allowed within the faying surface of slip-
critical connections. Section J3.8 includes “hot-dipped galvanized
and roughened surfaces” as a Class A surface. Section 3.2.2.(c)
of the RCSC Specification (The Bolt Spec.) states, “Galvanized
Faying Surfaces: Galvanized faying surfaces shall first be hot-dip
galvanized in accordance with the requirements of ASTM A123 and
subsequently roughened by means of hand wire brushing. Power
wire brushing is not permitted.”

This is an extra step required in the field or possibly at the
galvanizers. For one connection or one beam this should not be a
problem, but for an entire project this could represent a significant
cost and schedule impact. There would probably also need to
be additional people in the field to ensure compliance, at least
for a while when the requirement was first introduced. I usually
recommend avoiding slip-critical connections on galvanized material
whenever possible.

Larry S. Muir, PE.

Class A and Class B Coatings
How are Class A and B coatings qualified for slip-critical
connections?

Coatings are qualified using the procedures contained in
Appendix A of the 2004 RCSC Specification. This document is
a free downloaded at www.boltcouncil.org. In my experience
most coatings available on the market and qualified, are qualified
for use as Class B. Since blast cleaning is required before coating,
this is probably because the lower slip resistance of Class A would
tend to make it less economical.

Larry S. Muir, PE.
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steel interchange

Second-Order Analysis

I attended a seminar on second-order analysis, where I
heard that the loads must be multiplied by the alpha value of
1.6 when using ASD for the member design. Do the analysis
results get divided by the same value of 1.6 for member
design, or are they calculated? I have been using the analysis
results as calculated, and not dividing by 1.6.

Yes, if you’re using ASD, multiply the loads by 1.6 going into
the analysis and then divide the resulting member moments and
other force effects by 1.6 for comparison with M,/Q, etc. This is
stated in the last sentence of Section 7.3(a) in AISC Specification
Appendix 7, if you're using the Direct Analysis Method. If you're
using the Effective Length Method, this is Section C2.2a(2).

Brad Davis, Ph.D., S.E.

Panel Zone Shear Strength

1. Based on AISC 341-05 Section 9.3a, panel zone shear
strength is calculated per Specification Section J10.6. In
J10.6, there are two sets of equations; one assumes panel
zone is elastic, the other considers the inelastic overstrength.
My question is when to use the inelastic equation.

2. After comparing panel zone shear demand with the
column web shear capacity, we may need to provide a doubler
plate. To calculate the required thickness of the doubler
plate based on the additional strength required, what is the
length of doubler plate that can be used? Do you suggest
counting the full column depth or using the actual length
of the doubler plate, which is (Column depth - 2 X column
flange thickness)?

My thoughts are as follows:

1. AISC 341-05 Section 9.3a refers to AISC 360-05 Section J10.6,
which provides two options. In the first option, one can do the frame
analysis with panel-zone deformations not modeled; in this case
the basic form of panel zone shear strength (Equations J10-9 and
J10-10) is used. Alternatively, when a more sophisticated analysis
that considers the effect of panel-zone deformations is performed,
a higher shear strength can be used (Equations J10-11 and J10-
12). This higher strength is based upon the deformations (inelastic
action) of the panel zone. So, the inelastic equations can be used
when you include the deformations in the analysis.

2.'The calculations in AISC Design Guide 13 (and other examples
in AISC literature) implicitly use the full column depth when
selecting the web doubler plate thickness. That is, the required
thickness is calculated based upon the full depth of the column, and
then the additional thickness required is determined by subtracting
the column web thickness. The edges of the doubler plate along
the column flanges are welded to develop the shear strength of the
doubler plate, so I think this is appropriate.

Charles 7. Carter, S.E., PE., Ph.D.
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Conventional Configuration Single-Plate

Shear Connections

Design limitations for conventional configuration single-
plate shear connections imply that long-slotted holes are not
permitted. Why are these not permitted? Also, for the extended
configuration, are long-slotted holes permitted? The limitations
for the extended configuration refer to AISC Specification Section
J3.2 requirements, which imply that long-slotted holes may be
used. If these are permitted, would they need to be slip critical?

Yes, the procedure presented in the Manual for the conventional
configuration of single-plate shear connections is specific to the use
of standard or short-slotted holes. This procedure is based upon
testing to define a simplified approach that can be used for the
majority of cases. No tests were run on connections with long slots,
so I would not apply the procedure to connections with long slots.
Long-slotted holes can be used with the extended configuration
procedure, however. When using long slots, I would design the
connection as slip-critical. I do not think the eccentrically loaded
bolt group C-values in the Manual can be obtained in bearing-type

connections using long slots.
Larry S. Muir, PE.

Nut Type for Anchor Rods

We have a project with anchor rods specified as ASTM F1554
Grade 105. ASTM A194 Grade 2H nuts were substituted for
ASTM A563 Grade DH nuts. Are the A194 nuts considered
equivalent in this application.

The ASTM F1554 Standard permits the use of either ASTM
A194 or ASTM A563 nuts having a proof load equal to or higher
than the minimum tensile strength specified for the anchor rod.
Table 4 in ASTM F1554 lists the axial tensile strength of the
anchor rod based on the diameter and grade. Table 3 in ASTM
A194 provides the proof load for the diameter and type of nut.
Comparison of these values shows that ASTM A194 Grade 2H
nuts are acceptable with ASTM F1554 Grade 105 rods.

Kurt Gustafson, S.E., PE

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.

Kurt Gustafson is the director of technical assistance in AISC's Steel Solutions Center.
Charlie Carter is vice president and chief structural engineer at AISC. Brad Davis and
Larry Muir are part-time consultant to AISC.

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:

SOEtﬁeltionSCen?er

One East Wacker Dr., Suite 700
Chicago, IL 60601

tel: 866.ASK.AISC e fax: 312.803.4709
solutions@aisc.org
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Get complete material traceability with

Automatic traceability for all plate and structural parts
When you manage material with FabTrol MRP software, traceability is
automatic down to the part level—regardless of project requirements.
No matter what type of work or projects you fabricate, you can always
rest assured that traceability is managed efficiently and accurately.

e Eliminates the overhead normally associated with managing
traceability records

@ Helps to obtain certifications by the AISC, DOT, and ISO

® Manages stock material substitutions easily while maintaining
accurate traceability records for plate and structural shapes

® Provides multiple heat certification number usage reports
that include country of origin, vendor, PO details, and more
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A better way to manage material

To learn more about material traceability
with FabTrol MRP, visit our website at

www.fabtrol.com/trace
or call 888-FABTROL.

Fablrol MRP

A better way to manage

FabTrol Systems, Inc.+ 1025 Willamette St., Suite 300, Eugene, OR 97401 - (888) FABTROL - Fax: (541) 485-4302 - www.fabtrol.com

Estimating » Drawing Management = Material Management
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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. Are you SteelWise? This SteelQuiz highlights some items that have appeared in the SteelWise feature.

1
2

3
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Name six limit states that likely
apply when designing simple
shear connections?

According to the 2005 AISC Code
of Standard Practice, the surface
of steel that is to be painted
must be prepared to a minimum
of which of the following?
a) Solvent Cleaning, SSPC-SP1

b) Hand Tool Cleaning, SSPC-SP2
c) Power Tool Cleaning, SSPC-SP3
d) Commercial Blast Cleaning,

SSPC-SPé6

(
(
(
(

When it is suspected that installed
bolts do not have the required
pretension what procedures can
be used for arbitration?

. 1/2 the price!
. 1/2 the floor space!
(ol 2x the versatility!

\
[\ eNC layout and drilling of
\ ¥ beams and channels
\ v flat bars and base plates
v square and rectangular tubes
v round tubes and pipes
v tapered and pre-cambered beams

v stair stringers and welded
connections

Drills 1/4" to 2"'dia'meiers
Drills steel up to 10" thick

Easy import of CAD detailed
drawings

Built by Peddinghaus

True/False: Additional shear
studs beyond those required
for support of gravity loads in
a composite member must be
provided to transfer diaphragm
forces from the concrete slab to
the steel in members that act both
as collectors and gravity beams.

True/False: There is now an
accepted method that can be
used to protect ASTM A490 bolts
with a metallic coating.

True/False: Weathering steel,
which is also known as ASTM A588
steel, is a good choice for applica-
tions where the steel is constantly
exposed to water and moisture.

There are six common mechani-
cal fastener types that can be
used in HSS connections? How
many can you name?

~

1

Most structural steel produced in
the United States comes from an
electric arc furnace (EAF) process,
which uses a large amount of ferrous
scrap. The current surveyed value
of total recycled content in steel
produced by the EAF process is:
(a) 64.5% (b) 53.3%
(c) 93.3% (d) 32.7%

The current rate of recycling for
structural steel in construction is:

(a) 55% (b) 78%

(c) 82% (d) 98%

True/False: The carbon footprint for
structural steel material is currently
0.73 tons of CO, per ton of steel.

TURN TO PAGE 14 FOR ANSWERS

- —
I —

Call for a FREE Video & Brochure

Tel 800.286.3624 * 954.956.3131 * Fax 954.956.3199
www.oceanAVENGER.com ¢ www.oceanmachinery.com
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And now they're
downloadable.

We are pleased to announce that our new
American National Standards Institute
(ANSI) / Steel Deck Institute (SDI)
standards for Steel Roof Deck (RD1.0),
Composite Steel Floor Deck (C1.0) and
Non-Composite Steel Floor Deck (NC1.0)
are now available for FREE download
on our website. These standards are also
highlighted in our Steel Deck Institute
Steel Deck Design Manual #31 which

can also be ordered from our website.

Set your standards high.

www.sdi.org
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Six common limit states for simple
shear connections are: bolt shear,
bolt bearing, shear yielding, shear
rupture, block shear rupture, and
weld shear. The many limit states
applicable to the various types of
simple shear connections are cov-
ered in Parts 7, 8, 9 and 10 of the
13th edition AISC Steel Construc-
tion Manual. See also the SteelWise
article in the February 2008 issue of
MSC at www.modernsteel.com.

(b) According to Section 6 of the
2005 AISC Code of Standard
Practice, steel that is to be painted
must be prepared to a minimum
of SSPC-SP2. More information on
surface preparation requirements also
can be found in the SteelWise article
in the April 2008 issue of MSC.

Section 10 in the RCSC Specifica-
tion [located in Part 16 of the 13th
edition AISC Steel Construction
Manual and also available as a free
download at www.boltcouncil.org]
provides a detailed procedure for
such arbitration. More information
on bolted connections also can be
found in the SteelWise article in the
July 2008 issue of MSC.

False. As stated in the SteelWise article
in the December 2008 issue of MSC,
shear studs have sufficient ductility to
transfer horizontal shear loads equal to
the summation of strengths of all the
shear studs on the member regardless
of the demand on the shear studs from
gravity loads.

True. The ASTM A490-08a revision
allows ASTM F1136 Grade 3 coating to
be applied to ASTM A490 bolts. RCSC
is currently considering the inclusion of
this new option for ASTM A490 bolts in
the RCSC Specification. More informa-
tion on this topic also can be found
in the SteelWise article in the January
2009 issue of MSC.
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False. Frequent wetting and dry-
ing cycles are essential for the
proper formation of the protec-
tive coating on weathering steel.
The patina will not form, however,
when the steel is constantly wet.
More information on weather-
ing steel also can be found in the
SteelWise article in the February
2009 issue of MSC.

Six common mechanical fastener
types used in HSS connections
are: through-bolts, threaded
studs, flow-drilled bolts, screws,
blind bolts, and nails. More infor-
mation on this topic also can be
found in the SteelWise article in
the July 2009 issue of MSC.

(c) The typical products produced
using the EAF process include
beams, columns, channels, and
angles; some HSS, plate, piling and
steel deck also is produced with
an EAF process. More information
on this topic also can be found in
the SteelWise article in the August
2008 issue of MSC.

(d) This compares to a rate of
overall recycling of all steel prod-
ucts (including those not used in
construction) of 78%. More infor-
mation on this topic also can be
found in the SteelWise article in
the August 2008 issue of MSC.

True. Structural steel has a very
low equivalent utilization carbon
footprint of 0.73 tons of CO, per
ton of steel. Plus, you get a lot
more structure out of that ton of
steel than you get out of a ton of
any other structural material. Thus,
the effective carbon footprint per
square foot of construction is very
favorable to steel. More infor-
mation on this topic also can be
found in the SteelWise article in
the August 2008 issue of MSC.
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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.
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News

ENGINEERING

Steel Shapes-New, Old and In Between

AISC now offers AISCshapes—an eas-
ily searchable online interface that reflects
the data in the updated Shapes Database
(V13.1.1) and is accessible to members only.
The page allows easy searching using the
shape name or any other dimensional prop-
erty. The intuitive online interface provides
an easy tool to narrow down to a small
number of shapes based on a search that
satisfies a series of dimensional choices. To
access the page first login at www.aisc.org,
then visit www.aisc.org/AISCshapes.
The AISC Shapes Database has been up-
dated to V13.1.1 and several improvements
have been made, including the addition of de-
tailing dimensions for all shapes and S values
for single angles. The database provides elec-
tronic access to dimensions and properties of
W-, M-, S-, and HP-shapes, channels (C- and
MC-shapes), angles (L- and 2L-shapes), tees
(WT-, ST-, and MT-shapes), hollow structural

sections (HSS) and pipe (P, PX and PXX), as
given in the AISC Steel Construction Manual,
13th Editon. US. customary and metric
units are included.

The AISC Shapes Database V13.1H

(Historic) provides electronic

For members, these two files are available
for free downloading on the AISC website
at www.aisc.org. Non-members can down-
load the files through the online bookstore
for a $20 fee.
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lished in the AISC Muanual
since the Sth Edition, and
shapes from before that era
as originally published in the
book Iron and Steel Beams
1873-1952 (the predecessor
to AISC Design Guide 15,
AISC Rehabilitation and Retro-
fit Guide). Thus, this database
is the compilation of all of the
structural steel shape dimen-
sions and properties recorded

by AISC from 1873 to 2001.
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Record Number Attends Pennsylvania
Powers Union Construction

In the single largest meeting of TAUC’ his-
tory, more than 250 union contractors, labor
representatives and industrial business own-
ers from around the country convened at
Pennsylvania Powers Union Construction
on September 9.

Despite limited travel budgets, industry
leaders came from around the country to ad-
dress critical safety and labor relations issues
in industrial maintenance and construction.

The meeting included representatives
from Pennsylvania, New Jersey, Maryland,
Virginia, West Virginia, Ohio, Massachu-
setts, Michigan, Indiana, Illinois, Wiscon-
sin, Minnesota, Georgia, Alabama, Mis-
souri, Oklahoma and California, according
to TAUC CEO Stephen R. Lindauer.

“I believe this packed room is a testament
to the fact that TAUC has very quickly estab-
lished itself as an industry-leading association
that s here to create lasting, positive change,”
TAUC president Robert W. Santillo said.
“When other groups and associations are
seeing a decline in attendance, interest, and
support... The Association of Union Con-
structors is seeing a dramatic increase.”

In his opening remarks, Santillo told the
crowd that union construction’s classic busi-
ness models are no longer adequate.

“Our industry is now demanding bold,
innovative approaches; approaches that may
not feel completely comfortable at first,”
Santillo said. “However, if we can rise to this
challenge and demonstrate the flexibility that
these times require, union construction will
see bright days again.”

Pennsylvania Powers Union Construc-
tion was generously sponsored by: Aramark
Uniform Services; Boilermakers Local 154,
Blue Mountain Equipment Rental Corpo-
ration; the Ironworker Employers Asso-
ciation of Western Pennsylvania; Manning
& Napier; the Mechanical Contractors
Association of Western Pennsylvania;
Mobile Medical Corporation; and, the
National Maintenance Agreements Policy
Committee, Inc.

TAUC will hold another industry-wide
event on December 9, 2009, in Washington.
Advance registration is required through
Www.tauc.org.

NASSPA's Steel Sheet Piling Symposium

The Symposium will be held at The Westin
Crown Center, Kansas City, Mo., October
23, 2009. The North American Steel Sheet
Piling Association is presenting this sympo-

sium following the Deep Foundation Insti-
tute’s Annual Conference. The half-day event
will include technical presentations on steel
sheet piling design practices and case studies
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RESOURCES
Detailing Guide Now
Available

The 3rd edition of Detailing for Steel
Construction is now available in print. This is
an update of the 2nd Edition to be consistent
with the 2005 AISC Specification for Structural
Steel Buildings. Topics included are:

e general fabrication requirements

e contract documents

e common connection details

¢ basic detailing conventions

e project set-up and control

e erection drawings

e shop drawings

e bills of materials

¢ detailing quality control and assurance

The new Detailing for Steel Construction
and a corresponding online Steel
Detailing Course are available for pur-
chase at www.aisc.org in the bookstore.

illustrating steel sheet piling applications. A
buffet lunch will also be provided to attend-
ees. More information at www.dfi.org.



People and Firms

® Scholarships Awarded by AISC
Member Firms AISC, in association
with members of the structural steel
industry, awarded 15 scholarships/fel-
lowships totaling $46,000 for the 2009-
2010 academic year. We would like to
thank our industry partners for their
continuing generous support of stu-
dent programs. Congratulations to the
very deserving students who have been
awarded scholarships and fellowships
for the upcoming school year.

2009-2010 Scholarship Awards:

AISC/Associated Steel Erectors of
Chicago-$3,000: Hannah Durschlag,
Northwestern University

AISC/Southern Association of Steel
Fabricators—$2,500: Laura Schultz,
Georgia Institute of Technology

AISC/W&W AFCO Steel-$5,000: Roger
Mock, Georgia Institute of Technology

2009-2010 Fellowship Awards:

AISC/Associated Steel Erectors of
Chicago-5x$3,000: Seth Hoffman,
University of lllinois, Urbana-Champaign;
Rusty Kucher, lllinois Institute of
Technology; Andrew Langferman,
Purdue University; Brenna Katherine
Roether, Bradley University; Kristi
Selden, Purdue University

AISC/Fred R. Havens— $5,000:
Christopher Putman, Stanford University

AISC/Klingelhofer-$2,500: Neal Kwong,
University of California, Berkeley

AISC/Rocky Mountain Steel Construction
Association-$3,000: Douglas Midkiff,
Colorado School of Mines

AISC/Southern Association of Steel
Fabricators—$2,500: Scott Pabian,
University of Kentucky.

AISC/Structural Steel Educational
Council- 2x$2,500: David Grilli,
California State University, Sacramento;
Joanna Huey, Stanford University.

AISC/US Steel- $2,500: Kelly Young,
The Ohio State University.

CORRECTION

The steel fabricator and erector were inad-
vertently not identified in the August 2009
MSC article about the Jacksonville, Fla., Na-
val Air Station Hangar (page 46). AISC mem-
ber PKM Steel Service Inc., Salina, Kan., was
the structural steel fabricator for this project
and AISC member LPR Construction Co.,
Loveland, Colo., was the steel erector.

News

Kulicki Honored by AISI and AASHTO

The American Iron and Steel Institute’s Steel M. Kulicki, Ph.D., PE., as the recipient of
Market Development Institute (SMDI) Steel  the 2009 Richard S. Fountain Award. Kulicki
Bridge Task Force and the American Asso- is the chairman and CEO of Modjeski and
ciation of State Highway and Transportation ~ Masters. The award is named for the founder
Officials (AASHTO) Technical Committee  of the Steel Bridge Task Force.

for Structural Steel Design have named John

T T e

John M. Kulicki, PE. (second
from right) accepts the 2009 AlISI/
AASHTO Richard S. Fountain Award.
Presenting the award are Dennis R.
Mertz, professor of civil engineering
at the University of Delaware (far
left); Alex Wilson, manager of
customer technical services for
ArcelorMittal USA and chairman of
AlSl's Steel Market Development
Institute Steel Bridge Task Force;
and Ed Wasserman, director
of structures for the Tennessee
Department of Transportation and
chairman of the AASHTO-T14
Committee (far right).

. G-Clips™ attach grating materials to structural
Bar G!atlng members. Installed with simple hand tools, G-

Clips are a low cost, fast and dependable way to
AttaChment fasten grating.

=» G-Clips are available in galvanized carbon
MAD E steel, stainless steel, copper-nickel alloy or
aluminum.
=» G-Clips do not damage structural members,
paint or coating systems.

= G-Clips resist more vibration than other
fastening methods.

_ = G-Clips make installations easy, fast and
o i economical.

Model GG: This galvanized carbon steel
grating fastener is economical and easy
to install. It fastens bar grating to
structural members with the structural
flange in a horizontal plane.

Grating
Call Toll-Free:
800-227-9013 IHL@

P/N: GG-1A PO. Box 6438, New Orleans, LA 70174
shown above www.gclips.com ¢ Email: sales@gclips.com
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letters

Unregulated Engineering
Matt Thomas (July 2009 MSC, p. 66)
brings up a good point about the proper
use of software in the engineering profes-
sion. The issue, however, is not so much
that engineers are blindly relying on com-
puters and software, but that sub sectors
of the construction industry are relying
on non-licensed technicians and sales peo-
ple using proprietary software to provide
engineering services. It is interesting that
he mentions the Hartford Civic Center as
a lesson. I would like to say lesson learned,
but the I’Ambiance Plaza collapse in
Bridgeport, Conn., and a lesser known
prefabricated roof truss collapse show
that lessons may be getting overlooked.
Connecticut and other states as well need
to clamp down on people “engineering”
without a license. They also need to define
more broadly what situations require the
involvement of Professional Engineers.
Peter J. Cloudas, PE.
Stamford, Conn.

More on the Connection Debate

I have been reading with great interest the
articles about design connection responsibil-
ity. In the eight years that I've been practic-

ing, no one has been able to give me a clear
explanation about this topic.

It’s my personal opinion that the code
should include only two options—one in
which the engineer of record designs all
the connections, and one in which the fab-
ricator is responsible for the design, and
the engineer of record merely checks them
as part of shop drawing review. I see no
reason for any gray area in between that
makes it even more difficult to explain the
available options to a client.

I also want to express my opinion from a
design consultant’s point of view regarding
the letter by Peter Officer in the July 2009
issue of MSC (page 18). I completely agree
that without a complete scope of work it is
difficult to make an accurate bid, and that
the cheapest bid may win if it is not care-
fully reviewed by all the parties involved,
including the design professional of record.
However, a similar observation can be made
for the design professional. The client will
be inclined to go to the one that gives faster
results and whose fees are lower. Then the
question is: how many extra hours would
the design of all the connections on a project
take? Including those hours may well make
the design consultant less competitive.

Thelargest Range of steel tubing inNorth America
The HSS Shape you need in S[ee]

oWen

SQUARES

ROUNDS

TUBE & PIPE

RECTANGLES

ELLIPTICALS

500 Danlee Street | Azusa, CA 91702 | (800) 882-3748 toll free | (626) 812-0413 fax

WWW.
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SERVING THE WEST COAST
& BEYOND FROM PLANTS IN
CALIFORNIA AND ARIZONA

-Est. 1955-

GALVANIZING
SAW CUTTING
LASER CUTTING
BENDING

The effort to educate clients on this mat-
ter has to be shared by design professionals
and fabricators alike. In the end, the pre-
mium paid to the engineer or the fabricator
for connection design should be similar, and
the client needs to understand clearly the
pros and cons of the two alternatives.

Truly Guzman, P.E.
New York

The Message is More Than Words
I was very disappointed to find a picture of a
woman in a bikini, focusing on her breasts,
stomach and thighs, as part of an ad cam-
paign for American Galvanizers Association.
The current trend in the construction indus-
try is to promote, retain and encourage
women in math, science and technology
careers. Advertising of this type is inappro-
priate for a trade magazine. A disregard for a
woman’s negative reaction is a marginaliza-
tion of her value to the industry. As a mem-
ber of AISC, I would appreciate it if you
could communicate to AGA that women are
numbered among your valued readers and
contributors and that they should choose
advertising that is positive for women. Your
consideration is appreciated.

Rachelle Clark

Engineering Creativity &
Innovation Recognized

With structural engineering from Walter P
Moore, Houston, Nerman Museum of Con-
temporary Art has won the “New Buildings
Under $30 Million” project category in the
2009 Structural Engineers Association of
Kansas & Missouri (SEAKM) Awards Pro-
gram. The program is sponsored by SEAKM
to recognize creative achievement and inno-
vation in structural engineering.

Located on the campus of Johnson County
Community College, Overland Park, Kan.,
Nerman Museum of Contemporary Art is
the largest contemporary art museum in the
four-state region. The elegant, minimalist
building opened to international acclaim for
its architecture, art collection and exhibition
programming.
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Knee braces are installed prior to set-
ting each of the candelabra arms,
which will be bolted onto the tabs
(above and below the level of the
crane hook) on the main tower.
Between the knee braces you can
see the two-person elevator, without
which it takes an hour or more to
climb the 950 ft to this level. The pul-
leys near the top of the photo are for
the elevator hoist cable.
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Good Morning,

VI

ami!

BY THOMAS J. HOENNINGER, PE.

Multiple television and radio antennas broadcast from
high atop a new steel tower in Miami.

EW AGE OF BROADCAST TV, especially the recent
itch to digital transmission and high-definition TV (HDTV),
as brought many changes to the broadcast industry. Changes in
ind loading due to antenna and cabling replacement—or even
st removal of analog equipment—can significantly affect existing
wers. In addition, the telecommunications industry is also going
through significant changes with the revision to its antenna sup-
porting structure design standard, ANSI/TTA-222.

ANSI/TTA-222-G was adopted by ANSI and TTA (Telecom-
munications Industry Association) in 2005 and, with some excep-
tions, basically follows ASCE7 on the loading side and AISC and
ACI on the design side. ANSI/TTA 222-G is now recognized as the
telecommunication antenna supporting structure design standard
by the International Code Council and is incorporated into the
International Building Code (IBC).

The following are major changes included in ANSI/TTA 222-G:

=» Three-second gust basic wind speed

=» Mandatory ice loading (in certain regions)

=» Pattern wind loading

=» Load and Resistance Factor Design (LRFD)

=» Rigging plan reviews and rigging tower effects

Candelabra

One tower project in Miami was affected by all these changes.
The physical condition of WPLG’s previous tower and HDT'V’s
structural impact led to the decision to replace the station’s exist-
ing tower. However, before going ahead with the replacement
project, WPLG evaluated collocation opportunities that resulted
in WSVN TV, WLYF FM, and many wireless tenants collocating
on the new tower, which was completed in June.

Because multiple T'V stations were planning to be installed on the
new tower, a candelabra design was chosen to allow for all the stations
to have their antennas located at approximately the same height. The
candelabra design is basically three supporting structures that project
out horizontally more than 40 ft at tower top to provide the 50-ft
horizontal separation required between these antennas.

The overall height of the new structure is 1,042 ft, with the
top of candelabra steel at 951 ft. The tower is also equipped with
a two-person elevator, a climbing ladder with safety cable device,

and an FAA-approved obstruction lighting system. In all, 510 tons
of structural steel was used.

The ANSI/TIA 222-G design parameters used for the new
tower were:

=» Reliability Class II

=» Exposure Category C

=» 150-mph three-second gust basic wind speed (no ice loading)

=» Topographic Category 1 (no wind speed-up effect)

=» 0.05 carthquake spectral response acceleration at short

periods (earthquake loading did not govern)

A 12-ft face, triangular cross-section tower was selected due to
the high wind speed, candelabra design, and elevator. This tower
design consists of standard components, including those used in
the candelabara. The components were selected and arranged to
resist the internal forces resulting from a rigorous structural analy-
sis of various loading conditions.

Also investigated were second-order effects that required a
balanced design between mast and guys. A five-guy-level design
was selected. The first four guy levels have three guy assemblies
per level oriented at 120° from each other. The top guy level has
six guy assemblies attached to the candelabra structure to provide
torsional resistance due to the uneven loading on each apex of the
candelabra. The guy assemblies were supplied in accordance with
ASTM A586 GR2 with a threaded take-up at the anchor end to
allow for final tensioning.

The tower mast uses 30-ft long sections assembled on the ground
consisting of ASTM A572 GR 50 round bar vertical members (with
additional mechanical requirements), 7-ft 6-in.-high bracing bays
of ASTM A36 K-braced double-angle diagonals, and double-angle
horizontals.

Erection

A significant
amount of engi-
neering labor
was spent on
evaluating the
tower due to
erection loads.
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AutoSD STEEL DETAILING

Create shop fabrication & field
erection drawings using AutoCAD®
14 - 2010, 32 & 64bit, LT 2000 - LT
2010 and IntelliCAD®..

For detailing structural and
miscellaneous steel, door & roof
frames, embeds, beams, columns,
bracing, stairs, stair rails, wall rails,
ramp rails, ladders, hip and valley,
and general editing using AISC or
CISC shapes.

Beam to Beam, Beam to Column and

Vertical brace to Column connection
matching. Extract CNC data to DSTV
files. Extract BOM for import into
Fabtrol and E.J.E. material manager.

Five packages to choose from.
Select the ones right for you.

Visit Our Website at www.autosd.com
For more information or To download Free demo.

* No Maintenance Fees
* Free Technical Support
* Money Back Guarantee

AutoSD, Inc.
8203 Lizelia Rd Meridian, MS 39305
601-679-5800 E-mail: ray@autosd.com
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Tread-Glow

Photoluminescent
solutions to fire egress

Perforated Rail

New Facility

Over 200,000 square foot
stafe of the art facility
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The yellow gin pole attached to
the tower provides the ability
to lift successive sections of the
tower into place. Here it has been
jumped into the “high” position.
A tag line maintains clearance
between the tower and the loads
as they are being lifted.

Rigging supports were built into the base and anchor foundations to facilitate erection. A rig-
ging plan was developed by the erector and was reviewed by the engineer of record (EOR). The
main rigging equipment/lines were checked to ensure adequate safety factors were maintained.
The effects of the rigging loads imposed on the tower were also analyzed. After completion
and approval of the engineering rigging plan review, erection commenced in the following
sequence:

1.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.
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The first few tower sections were assembled together on the ground and lifted in
place by a crane.

Temporary guys were installed to stabilize the tower since the base section tapers to
a point allowing rotation.

The crane lifted the gin pole which was then attached to the tower. Lifting opera-
tions with a gin pole include a load line, gin pole jump line, and tag line. The tag line
maintains clearance of the load away from the tower during the lifting process. On
this tower an inverted trolley tag line was used.

The gin pole was positioned (jumped) into the high position to be ready to lift and
install tower sections. After each section was lifted and installed on the tower, the gin
pole was jumped again. This procedure was repeated until the section that contained
the first permanent guy level was lifted and installed.

The guy assemblies were lifted and connected to the tower in each of the three
directions.

The guy assemblies were then pulled out and connected to the anchor foundations.
(Pulling out and attachment to the anchor foundations must be performed at the
same time in all three directions to minimize unbalanced loading on the tower.) Dur-
ing this process it was important for the erection crew to watch the top tower section
for lateral movement to maintain balanced loading and vertical alignment.

The gin pole jumping and tower section installation were repeated until the second
guy level height was reached and the guy assemblies installed. Then the entire pro-
cess was repeated until tower top was reached.

Temporary guys were installed near tower top. They were not required for the main
mast erection unless more than three sections above a permanent guy level would
have been left freestanding overnight.

The falsework and additional temporary guys were installed. This erection sequence
was the same as for erecting tower sections. The falsework provided height above the
candelabra structure level to install the candelabra outriggers and antennas.

The gin pole was again jumped in the high position.

The crane support assembly interface was then lifted and installed.

The crane was lifted and installed on the support assembly.

The knee braces of the candelabra were then installed.

Each candelabra arm structure was assembled on the ground, lifted, and installed.
The knee braces were then attached.

The antenna interface support assemblies and antennas were lifted and installed.
The crane and falsework were removed from the tower with the gin pole.

The gin pole was lowered below the candelabra. The candelabra was designed to
allow clearance for the gin pole to pass through the completed candelabra structure.
The tower was rigged below the candelabra level and the gin pole was removed from
the tower and lowered to the ground.

The tower was then derigged.



One set of guy lines from the new tower
had to be threaded through the guy lines
from the existing tower, further complicated
design and erection.

Too Close for Comfort

The close proximity of the new tower
to the existing tower created an ampli-
fied degree of difficulty for both the
tower design and erection. In one direc-
tion the guy wires from the new tower,
which ranged from 174 in. to 2% in. in
diameter, were required to be weaved
through the existing tower guy wires.
At each guy level the tag line was first
weaved between the existing guy levels
above and below the elevation of the guy
level on the new tower. The tag line was
very light, so it was walked out to the guy
anchor of the existing tower and weaved
through the appropriate guy levels and
then walked back to the correct position.
The load line was then trolley attached
to the tag line, lowered, and weaved
through the existing tower guy levels.
The tower end of the new guy assembly
was attached to the load line and lifted.
The lift was controlled by adjusting the
tension on the inverted trolley tag line.
This maintained the proper location
of the lifted guy assembly through the
existing guy levels. When it reached the
guy attachment level it was positioned
and connected to the tower. In the other
two directions the guy assemblies were
lifted and attached to the guy attach-
ment connection on the tower using
normal lifting procedures. Then all
three guy assemblies were pulled out to
each anchor simultaneously to minimize
lateral load on the tower mast. msc

Structural Designer/Fabricator/Detailer
Stainless LLC, North Wales, Pa.
(AISC Member)

EXISTING TOWER

APEX"C"

NEW TOWER \

APEX 'B"

Each candelabra arm
is assembled on the
ground, then lifted
and bolted into
place. Here the top
of steel is at 951 ft.
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On September 13, 2008, winds and debris from Hurricane lke shredded

the 20-year-old fabric roof of the Cynthia Woods Mitchell Pavilion north : S
of Houston. The supporting steel survived intact.

The flexibility of structural steel and

tensile fabric combine to allow the
rapid replacement and expansion
of a landmark amphitheater.

Just 7%2 months after Hurricane lke came to town, the storm-ravaged
Cynthia Woods Mitchell Pavilion was once again ready for opening night

but with more than double its original capacity.

WHEN HURRICANE IKE ravaged the Texas Gulf Coast on Sep-
tember 13, 2008, it left more than 3 million households without
power for up to several weeks. As the storm moved northward out
of the Houston area, it continued to carve a path of destruction.
When Ike finally cleared the area, after almost 15 hours, it left
the fabric roof of the Cynthia Woods Mitchell Pavilion in shreds.
Thanks to the dedication of a multi-disciplinary design and con-
struction team, the venue was reconstructed twice as large as—and

more hurricane-resistant than before—after only a five-month
reconstruction and expansion project. This compressed timeframe
enabled the Pavilion to launch its 2009 season on time with the
scheduled May 1 opening concert by the Dave Mathews Band.
For the three years prior to the storm, the 20-year-old Cynthia
Woods Mitchell Pavilion had been ranked by Po/lstar magazine as
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one of the top six amphitheaters in the world. Located 27 miles
north of downtown Houston in The Woodlands, Texas, the out-
door venue has hosted a steady stream of events that range in style
from the Houston Symphony to Kenny Chesney and Aerosmith.

More than $3 million in damage resulted from a combination
of Ike’s strong winds and windborne debris. Although the durable
steel substructure survived intact, the venue’s fabric roof was irrep-
arably damaged. The Pavilion’s board of directors took advantage
of the opportunity to expand the structure during the reconstruc-
tion process by more than doubling the facility’s covered seating
capacity from 2,479 to 6,387 seats. After the $9.5 million renova-
tion and expansion, the total capacity of the venue, including lawn
seats, has grown to 16,040.




The Steel Skeleton
The requirement of creating a large open

space using members with long spans made
structural steel an ideal material for both

the original and expanded structures. Laced
steel struts and masts were used to ensure
the feeling of openness under the canopy, to
minimize impact on the sightlines, and for
acoustical purposes. In addition, the use of
structural steel improved constructability of
the project, as members were fabricated in the
shop and lifted into place in the field using a
tower crane. With the complex geometry of
the structure, the construction process was
like putting together the pieces of a puzzle—
everything had to fit together perfectly.

Tarek Ayoubi, PE., is a
principal and senior proj-
ect manager at Walter P
Moore. Rachel Calafell is
a graduate engineer at
Walter P Moore. Both are
AISC Professional Mem-
bers. They can be reached
at 8§00.364.7300.

BY TAREK AYOUBI, PE. AND RACHEL CALAFELL

Installation of the 13 fabric panels was completed over a
51-day period ending less than a week before opening night.
Total weight of the 82,000 sq. ft of fabric: 25,000 Ib.
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At one point, as many as 13 personnel lifts were being
used simultaneously to erect the steel and cable frame-
work as quickly as possible.

The structure’s gravity system involves compressive loads being
transferred to spread footings through A-frames, struts, and verti-
cal masts, while tensile loads are transmitted through a network of
cables. Lateral loads are transferred through the compression and
tension members to the stage house, where they are resisted by
braced frames, and through diagonal cables anchored to new foun-
dations. ASTM A586 structural strand cables of %- to 1%-in. diam-
eter with Type A inner and outer coating and breaking strengths of
48,000 to 324,000 Ib were used throughout the structure.

The original structure consisted of one row of A-frames and
masts, and a series of struts and cables. The expansion of the roof
area required adding a second row of A-frames and masts with
connecting struts and cables, while using as much of the existing
structure as possible.

First Row
of Masts

N

[ NA
Valley Cable, with
Strut underneath

>

-
s

This plan view of the expanded structure,
with the structural components identified,
is from the Sketchup model.

"The vertical masts are laced members with a square cross-section

comprising four ASTM A53 vertical pipe members and smaller pipe
members acting as lacing between the vertical pipes. The four existing
masts, which consist of four 6-in. diameter ASTM AS53 vertical pipes
ina 2 ft by 2 ft square cross section, were reused. The increased height,
wind pressures, and tributary area of the roof resulted in larger sizes
and cross sections for the new masts supporting the new, outer row
of A-frames. The two interior masts were constructed using four 8-in.
diameter pipes in a 2 ft by 2 ft cross section. The two exterior masts use
four 10-in. diameter pipes in a 3 ft by 3 ft cross section.

Membrane structures achieve load carrying capacity in various
directions through curvature, and saddle surfaces are formed by intro-
ducing supports that are not in a single plane. The A-frames, which

are trussed elements between the masts, create external supports for

P
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The masts consist of four ASTM A53 structural
steel pipes ranging from 6é-in. to 10-in.
diameter arranged in a square cross section.
The connecting struts and A-frame members
use three pipes, 3-in. to 6-in. diameter, in a
triangular cross section.

saddle surfaces of the fabric roof. The struts
are nearly horizontal laced members in
compression that offer support points at the
perimeter edge of the structure and transfer
load to the braced frames located at the stage
house. All three of the existing A-frames and
several of the existing struts were reused in
the expanded structure.

The new A-frames, spanning up to a pro-
jected horizontal length of 130 ft, were con-
structed using 3- to 6-in.-diameter ASTM
AS53 pipes as continuous trunks, laced
together with 1Y3-in.-diameter ASTM AS53
pipes in a 2 ft by 2 ft triangular cross section.
The new struts, which span up to 85 ft, have
a 2-ft to 2-ft 6-in. wide by 2-ft to 3-ft deep
triangular cross section, with 6- to 8-in.-
diameter ASTM A53 trunk pipes and 2- to
3-in.-diameter ASTM A53 pipe lacing.

The stage house was extensively retrofit-
ted to allow it to provide much of the lateral
load resistance for the expanded structure,
as it did for the original structure. The ret-
rofits involved adding steel side plates to
many wide flange members, adding bracing
members, and strengthening several of the
existing steel connections. In addition, exist-
ing footings were exposed and retrofitted by
expanding their size and adding anchor rods
to resolve higher uplift and lateral forces.
The stage house retrofits were redesigned
as needed during the construction process
as existing conditions were discovered that
differed from the 1989 design drawings.

The Fabric Membrane

Horst Berger, architect of both the
original and the expanded roof structures,
designed the new canopy to retain the
same signature look as the original struc-
ture. Because of its ability to both with-
stand design wind loads and transmit light
without the heat gain of traditional glazing,
Sheerfill IT fabric produced by Saint-Gobain
Performance Plastics was used in both the
original and expanded structures. The fabric
is a composite material made of fiberglass
and polytetrafluoroethylene (PTFE) with
a Teflon coating. It is designed to maintain
its original prestressed shape throughout its
typical lifespan of 25 or more years.

The expanded roof of the Pavilion
incorporates the use of 13 panels of fabric
totaling an area of approximately 82,000
sq. ft, compared to the original 30,000 sq.
ft. The fabric panels weigh approximately
25,000 Ib in total.

Several aspects of the expanded fabric
structure make it more resilient to hurricane

wind loads now than when it was first con-
structed. These features include reinforcing
the fabric with surface cables to act as rip
stops and providing triangular fabric panels
at the outer edges to avoid terminating ridge
cables in edge catenary cables. The expanded
structure also was designed for higher wind
loads, including hurricane force winds of up
to 110 mph, with a gust of three seconds.

The Effect of Fast-Track

On November 6, 2008, Walter P Moore
structural engineers first visited the site to
assess the structure’s damage resulting from
Hurricane Ike. Only 164 days remained
before the grand re-opening concert when
the first meeting of the design team was held
on November 18. To succeed, the project
team had to compress the entire design and
construction schedule into those precious
164 days, demanding that some tasks often
taking months or weeks be completed in
days. Determining the effect of high winds
was one such challenge.

Although a wind tunnel analysis was per-

formed for the original structure, another
was required to accurately predict wind loads
on the new structure due to geometrical dif-
ferences between the structures. However,
because the fabric panels, structural steel,
and cables had to be ordered before the full
wind tunnel analysis could be completed, the
design was carried out on the basis of prelim-
inary desktop studies. The wind loads result-
ing from the preliminary studies performed
by the wind engineering consultant were
later confirmed by the final wind tunnel test
results and required only modest changes.

The construction drawings were issued
in several packages to speed up the proj-
ect delivery schedule. After receiving the
fabric interface geometry and details from
the fabric engineer, the structural engineer
issued foundation, steel trunk, cable, con-
nection, and stage house retrofit draw-
ings in separate packages to allow timely
procurement of long-lead materials while
permitting construction to proceed at full-
speed as design was being completed.

A specialty membrane and cable-net
program was used for analysis of the fabric
roof, with a separate program employed to
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pattern the fabric for installation purposes.
SAP 2000 was used to design the structural
members. Although AutoCAD 2009 was
used for documentation, the creation of a 3D
model of the steel structure and fabric using
Google Sketchup was useful in detailing the
complex geometry and facilitating discus-
sions between consultants. The model was
particularly helpful in determining potential
interferences between the fabric and the steel
structure, especially at the interface between
the fabric and the A-frames.

Construction began on December 1 with
seven-day work weeks, although crews later
worked around the clock. As many as 13 lifts
were used on the site at one time to erect 75
tons of steel in three weeks. During the first
week of February, 2009, the reused masts,
pipe columns, and A-frames for the first row
were installed, along with new struts and
tension cables. Over the next two weeks, the
second row members were erected. Retro-
fitting the stage house was performed after
the steel structure was in place.

Installation and tensioning of the fabric
occurred during a 51-day period ending
April 26, a mere five days before the open-
ing concert. This left just enough time for
the seating, handrails, landscaping, and
final painting to be completed.

The Cynthia Woods Mitchell Pavilion
opened on time for the sold-out May 1
concert and its 20th season. It is back, big-
ger and better than ever—and the structure
indeed “steels” the show. msc

Owner
The Center for the Performing Arts at
The Woodlands, The Woodlands, Texas

Structural Engineer
Walter P Moore, Houston

Fabric Designer

Horst Berger, White Plains, N.Y.
DeNardis Engineering, LLC, White
Plains, N.Y.

General Contractor
Fretz Construction Co., Houston

Architect
Rey de la Reza Architects, Inc., Houston

Steel Detailer

LVJ Specialty, Inc., Lafayette, La. (AISC
Member)

Fabric Patterning & Installation

FabriTec Structures, a brand of USA
Shade & Fabric Structures, Inc., Dallas

Wind Tunnel Consultant
Rowan Williams Davies & Irwin, Inc.,
Ontario, Canada



Hodgson Custom Rollmg Inc.

services a wide variety of industries in the ENERGY ‘Hss 16“8“(2

SECTORS of hydro, petro chemical, atomic, gas, oil,

wind, etc. in addition to those in heavy manufacturing,
steel, pulp & paper, mining, marine, forestry, etc.
Hodgson’s commitment to providing customers

superior products and personalized professional

service has earned itself a reputation for excellence,
making the name HODGSON synonymous with

“paramount quality and workmanship”.

Hodgson Custom Rolling Inc. is one of North
America’s largest plate rolling, forming, section
rolling and fabricating companies.
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PLATE ROLLING & FLATTEHIE/ T
Hodgson Custom Rolli idlizes in the rolling and flattening of heavy
plate up to ick and up to 12 feet wide. Cylinders and segments can be

rolled to diameters ranging from 10" to over 20 feet. Products made include
ASME pressure vessel sections. Crane Hoist Drums, thick walled pipe, etc.
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Hodgson Custom Rolling’s ent processes all types of steel sections
and plate up to ick. Developed shapes such as cones, trapezoids, parabolas,
reducers (round to round, square to round) etc.

STRUCTURAL SECTION ROLLING

Hodgson Custom Rolling has the expertise to roll curved structural sections into
a wide range of shapes and sizes (angle, wide flange beam, I-beam, channel, bar,
tee section, pipe, tubing, rail, etc.). We specialize in Spiral Staircase Siringers,
flanges, support beams, gear blanks, etc.

FABRICATING

Hodgson Custom Rolling combines expertise in rolling, forming, assembly and
welding to produce various fabrications including kiln sections, rope drums, heavy
weldments, ladles, pressure vessel parts, multiple Components for Heavy Equipment
applications etc.

SME Certifi
Hodgson e
Custom Rolling Inc.

5580 Kalar Road Telephone: (905) 356-8132 U.S. Address;
Niagara Falls  Toll-free: (800) 263-2547 M.P.0. Box 1526
Ontario, Canada Fax: (905) 356-6025 Niagara Falls, N.Y.
L2H 3L1 E-mail: hodgson@hodgsoncustomrolling.com 14302 - 1526

Website: www.hodgsoncustomrolling.com
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Expanding aquarium facilities the
Chicago way—by going up.
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Making More

of a
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BY JEANNETTE M. PFEIFFER, PE., S.E., LEED AP

d Thing

WANTS TO EXPAND ON A VERY lim-
reasing the structure’s footprint, the obvious
r go down or go up. For the John G. Shedd
in Chicago on a spit of land jutting out into
at meant adding usable space on the largest
und—the expansive roof of the aquarium’s salt-
water habitat, the Oceanarium (see sidebar).

The design for the first phase of the aquarium’s Oceanarium
Renovation project kicked off in the fall of 2007. The first phase
consisted of providing 24,000 sq. ft of new office space above the
existing Oceanarium roof for the aquarium staff. The second phase
of the project included major changes to the large animal habitat
pools in the Oceanarium.

For years the staff had been crowded into the basement and sub-
basement of the Oceanarium and aquarium. Adding new space above
the existing roof would provide open offices and conference rooms.

The first phase also included renovations to all levels at the
north end of the Oceanarium, consisting of the existing food ser-
vice areas. The updates to this space included making accommoda-
tions for the use of the aquarium for events and adding an outdoor
terrace on the lakefront with an exceptional view of the Chicago
skyline. To accommodate the fast-paced design and construction
schedule, a steel package was issued early in the design phase, just
after the contractor was selected.

The primary design consideration for the renovation was
coordination with the existing structure. Because the new office
space sits on the existing roof, the change in loading requirements
required careful review. Where it was possible, new columns were
located directly above the existing columns; however due to field
issues some columns had to be eccentrically located with respect
to the existing columns. Those columns required an analysis of the
existing concrete and steel columns.

The radial grid with more than 100 unique columns, multiple
partial levels, and column sizes changing from level to level made
the column load takedown a challenge. Several concrete columns
were reinforced with steel channels to support the new loads. The
existing steel columns on N line were supported on beams at
the mezzanine level. When analyzing these existing beams with
the additional office loading, they were found to be insufficient.
Therefore new sloping columns were added from the mezzanine
level to the basement level to transfer the load from the columns
on N line to the existing foundation at M line (see Fig. 1).



A New Aquarium on the Third Coast

The John G. Shedd Aquarium in Chicago, lll., was origi-
nally built in 1927 with Mr. Shedd’s idea of, “build it and they
will come.” The only other similar exhibit in Chicago at that
time was the freshwater fish collection at the Lincoln Park Zoo.
Graham, Anderson, Probst & White, the architectural firm that
designed Shedd Aquarium, also designed many notable Chi-
cago structures including the Field Museum, Union Station,
Museum of Science and Industry, the Civic Opera Building,
Wrigley Building, Strauss Building (topped by the blue bee-
hive), and the Merchandise Mart.

During the aquarium’s construction, 20 railroad tank cars
made eight round trips between Key West, Fla., and Chicago
to deliver one million gallons of seawater for Shedd's marine
exhibits. The aquarium is enjoyed by two million people annu-
ally and is one of Chicago’s greatest attractions.

The Oceanarium was constructed in 1987 on an additional
1.8 acres of lakefill and became home to beluga whales, sea
otters, Pacific white-sided dolphins and penguins. When the
Oceanarium opened in 1991, it nearly doubled the size of
the original aquarium, and is one of the world’s largest indoor
marine mammal habitats.

= = e

When the Shedd Aquarium officially opened in 1930, it was the first inland aquarium to have a permanent saltwater collection and housed the greatest
variety of sea life under one roof. The 1987-1991 addition of the Oceanarium along the aquarium’s lake side nearly doubled its size.
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Photo 1: Adding steel grillage under the existing concrete roof
structure provided additional capacity for the new floor above.

P

Photo 2: The low-rise addition atop the Oceanarium none-
theless adds a significant new wind load to the structure.

The existing Oceanarium roof has two distinct structural sys-
tems. At the north and south end of the building the structure is
concrete beams and columns. The center area, shown in Figure 1,
consists of concrete beams and columns below the mezzanine level
between grids N and F; above the mezzanine the framing struc-
ture is steel beams and columns. To the right of grid F the roof
system is steel trusses spanning the Oceanarium amphitheater.

At the existing concrete roof on the north end of the building,
a grillage of steel beams was added below the roof structure to
provide additional capacity for the new floor (see photo 1). The
grillage works in combination with the existing framing and helps
to support the heavier loading requirements. In addition, the gril-
lage is located to take advantage of the stronger existing members
and supplement the weaker members.

In the center area, where the existing roof is steel beams and
steel deck, steel headed studs were welded to the beam through
the existing deck and along with a concrete topping created a com-
posite steel system. Analyzing and detailing the existing steel for
composite beam design achieved the required capacity for office
loading. The option of reinforcing from below was reviewed, but
was not possible due to mechanical constraints. It was important
that the existing roof remained in place to allow operation of the
facility below while this new level was being constructed.

Jeannette M. Pfeiffer, PE.,
S.E., LEED AP is a senior
project engineer in the Chicago
office of Thornton Tomasetti,
Inc. She has been with the

furm for four years.
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= Figure 2: The 3-D model used for the
computer analysis of the structure.
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Photo & Figure 3: Adding
office space atop what was
previously the roof required
reinforcing the existing steel
roof trusses.
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tions (see photo 2, previous page). The exist-
ing lateral force resisting system is a combi-
nation of steel trusses and concrete moment

The last challenge was transferring the
wind loads from the new curtain wall down

through the building to the existing founda-
Partner of steel

M fabricators,

METAL We can help you ‘to
PERREAULT reach your deadlines

M Miscellaneous Metals

Structural steel

METAL PERREAULT (STEEL FABRICATOR)
167 rue Armand-Bombardier CP 4029
Donnacona (Qc) n
Canada, G3M 2X2
TEL: (418)285-4499
FAX: (418)285-4488
documents@metalperreault.com
www.metalperreault.com
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frames. A 3D analysis of the existing system
determined that there was no reserve capac-
ity for the new wind load (see Fig. 2).To resist
the increased wind load, existing masonry
walls were reinforced and steel braced frames

were added within the building.

Truss Reinforcement

The Oceanarium amphitheater was
designed for multi-species marine mammal
shows with theater lights and sound. Design
issues for the amphitheater revolved around
the existing roof structure composed of steel
roof trusses spanning more than 160 ft sup-
ported by steel columns. During the design
phase it was determined that the trusses
were performing at capacity and could not
accommodate additional loads.

In addition to the amphitheater loads, the
trusses were to be used as supports during con-
struction. In lieu of scaffolding spanning from
the bottom of the pool to the roof structure,
the contractor selected a moving platform
supported by the trusses to work in reinforcing
the trusses and providing necessary mechani-
cal upgrades in the roof space. Welding steel
angles to the existing steel WT top and bot-
tom chords provided the additional capacity
required for the temporary condition and
the new final condition. Figure 3 and photo 3
show an example of the steel angle added to
the existing truss top chord. Angles were also
added to select angle web members.

Construction began in the summer of
2008 for the new offices while much of Shedd
Aquarium remained open to the public. Work
was completed by the following Memorial
Day weekend and Shedd Aquarium was again
fully open to the public. Shedd is currently
pursuing LEED certification. While the
goal of the renovation was pool maintenance
and upgrades, the animals were the primary
design consideration; from accommodating
their behaviors, to their weights and the sup-
port facilities that are required to feed and
house these great animals! msc

Owner

John G. Shedd Aquarium, Chicago
Architect

Valerio Dewalt Train Associates, Inc.,
Chicago

Structural Engineer

Thornton Tomasetti, Chicago

Construction Manager
Walsh Construction, Chicago

Steel Fabricator and Detailer
K&K Ironworks, McCook, Ill.
(AISC Member)
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TRADITIONAL BRACED FRAME VS. NEW SIDEPLATE MOMENT FRAME

SidePlate FRAME™
14.9 psf (2,246 tons)
722

97 CY.

1 Est.2 Est.3  Est.4  Est.5

100 100 101 .98 .97

*Five independent cost estimates conclude that the compared systems are cost neutral. Cost estimates do not
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Five-Story Hospital Building, Kansas
Material Take-off Traditional Braced Frame
Total Steel Weight 14.8 psf (2,226 tons)
Number of Piles 806
e Concrete Pile Caps 1,035 CY
slabs-on-grade, other foundations, etc).

include items common to both systems (base plates, anchor rods, miscellaneous steel, structured slabs,

e

SIDEPLATE FRAME ™ COMPETITIVE EVEN OUTSIDE OF EARTHQ

SETTING THE STEEL FRAME STANDARD

FOR PERFORMANCE, SECURITY & ECONOMY.
WORLDWIDE.

With the advent of SidePlate FRAME™, superior performance
now comes with the least cost:

¢ No license agreement required
e 50% less shop labor
e Less weld & plate material
e  Shortens construction schedule
e Saves 1-4psf in frame tonnage

e  Provides mega performance

Which means SidePlate FRAME™ now saves money on virtually

any project when compared to alternative structural systems, even
when wind confrols.

SIDEPLATE SYSTEMS, INC.
a subsidiary of Mitek, a BerksHIRE HATHAWAY Company

To learn more, call 800/475-2077
or log on to www.SidePlate.com/FRAME
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UAKE COUNTRY

“The new SidePlate moment frame
details made it possible to achieve
the flexibility and performance

the client desired for the braced
frame price.”

BRAD SCHAAP, P.E.

CORPORATE DIRECTOR OF SUSTAINABILITY
leo A. Daly—Omaha, NE

9 SIDEPLATE

Setting the Steel Frame Standard™
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BY DAVID KIRSCHENBAUM, S.E., AND WILLIAM ANDREWS, S.E.

A new addition to Colorado’s Crested Butte resort braves the weather,
as well as building height restrictions.
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Chicago Metal Rolled Products
Saved $24,000 of Weld Splices with
One-piece “S” Gurves.

beams, cold bent on the x-x

axis, each without a $1,500

weld splice. A total of 310 :

tons of curved beams form mg ——

the wavy roof of the Ratner

Athletic Center at the University of Chicago, winner of the AISC
Engineering Award of Excellence.

[:HI[:AG“ METAI. ROLLED PRODUCTS COMPANY 1-800-798-4504

Chicago, IL - Kansas City, MO - www.cmrp.com - sales@cmrp.com

@ Contact us about cost-saving suggestions on your next project requiring curved structural steel.




Chicago Metal Rolled Products Saved Their Gustomer
More Than 80,000 Ibs. of 12 Sq. Tubing.

Early involvement in the University of Phoenix Stadium (2007 IDEAS? National Award Winner) allowed
Chicago Metal Rolled Products to save their customer time and money when curving 402 tons of 12 x 12 x %
and 12 x 12 x % tubing to radiuses from 1000 to 1200 feet for the roof trusses.

Using advanced technology, Chicago Metal curved 52 feet of distortion-free arc from stock only 54 feet long.
With traditional curving methods, 6 to 10 feet of each tube would be lost to scrap. Chicago Metal’s solutions
also substantially reduced freight charges.

Always meeting the fabricator’s schedule, the company received 213 pieces of tubing from mills, stored it clean
and dry, and then curved and shipped it over the course of five months.

According to the project manager and subcontract administration manager, this project “went almost flawlessly
despite its complexity and challenging schedule.” A tribute to the teamwork of the roller, the fabricator and
the erector.

Contact us to see how much we can save you on your next project.

@ [:HI[:AGI] METAl.nqun PRODUCTS COMPANY 1-800-798-4504 ¢

Chicago, IL « Kansas City, MO « www.cmrp.com « sales@cmrp.com




CRESTED BUTTE IS A BIT OFF THE BEATEN PATH compared
to many of Colorado’s other ski towns. But that hasn’t stopped it
from becoming one of the most revered and dramatic. At 9,375 ft,
it is home to more than 3,000 ft of vertical drop and some of Amer-
ica’s top-extreme and elite winter athletes.

That said, the town maintains a less-developed feel than most
other skiing destinations. And one of the goals of the newly con-
structed Mountaineer Square Lodge and Conference Center was
to maintain this feel, expanding and upgrading the facilities at Mt.
Crested Butte without harming the pristine natural environment
or ruining the casual, small-town atmosphere.

The building is located a mere 100 yards from the ski lifts at the
base of Crested Butte Mountain. The new complex incorporates
regional architecture with 210,000 sq. ft of occupied space, and is
composed of a “podium” structure and a superstructure consisting
of two multi-story buildings sprouting up from the podium.

"This overall desire to blend in with the natural surroundings and rus-
tic atmosphere led to multiple specific structural framing challenges:

e Framing within tight floor-to-floor height limitations common for
residential construction

e Framing complex, steeply-pitched roofs

® Providing a long-span, column-free ballroom space while support-
ing three stories above

o Staggering steel fabrication and erection to accommodate a fast-track
construction schedule driven by harsh winter weather conditions.

Podium Structure

The podium consists of a large single-level underground park-
ing basement that measures approximately 72,000 sq. ft, with park-
ing for about 100 cars. Also housed in the basement level are the
mechanical systems serving the superstructure via shafts extending
vertically through the buildings.
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Steel framing sloped to varying pitches supports heavy snow drift
loads while also providing usable attic space.

Opposite page:

Above: The "podium” steel framing attaches to precast concrete
columns in the basement level and supports a 3-in. by 16-gage steel
deck and composite slab.

Below: Framed in steel, the complex gabled roofs of the Mountaineer
Square Lodge and Conference Center were designed to blend in with
the dramatic mountain setting.

The podium structure includes perimeter basement walls con-
structed with precast concrete panels, and interior precast concrete
columns supported on spread footings with a floating concrete slab
on grade. The outdoor plaza over the parking is subjected to heavy
loads, including a robust floor deck “sandwich” of non-structural
fill, waterproofing membrane, sand bed, radiant snow-melt heat-
ing tubes and pavers, as well as a 100 psf ground snow load and fire
truck loads. Podium steel framing consists of 3%-in. concrete over
3-in. by 16-gage composite steel deck on W21x44 beams, spaced
at 7 ft 6 in. on center, and W24x117 girders. Supplemental rein-
forcing steel is provided in the concrete deck to support fire truck
loads. Drainage slopes are provided through a combination of
sloped structural steel framing and tapered fill over the deck.

The irregular podium column layout beyond the superstructure
footprint created many skewed framing conditions and some exces-
sive end reaction loads. A number of different connection types were
developed for the steel girder-to-precast column connections for the
varying conditions, including single-plate bolted shear tabs welded to
steel embedment plates in the precast columns, a seated connection on
top of the columns, and a column haunch connection.

Superstructure

A six-story “boomerang”-shaped building and a five-story rectangu-
lar building housing the conference center comprise the superstructure.
Each building features high-end condominium units (with price tags
reaching upwards of $2 million), and the plaza level space features tran-
sit, retail, a fitness center, and skier services.

Due to the constraint of Crested Butte’s mandated maximum 75-ft
height limit, story heights were squeezed to 11 ft 6 in., leaving only
2 ft 6 in. above the ceiling available for framing and mechanical duct
space. The superstructure floors are framed on a typical 30-sq.-ft grid
consisting of 2%2-in. normal-weight concrete fill over 2-in. composite
metal deck supported on W12 beams and W16 girders, which frame
to W10 columns. The 30-ft square column grid integrates well with
the standard parking layout, thereby avoiding costly transfer girders.
Floor vibration was mitigated by optimizing the combination of con-
crete floor deck and steel framing; slightly upsizing beyond service load
requirements to minimize foot-fall perceptibility.

Story-height transfer trusses are enclosed in residential unit partition
walls. Including a Vierendeel panel at midspan allows a corridor to
pass through the truss.
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The buildings’ complex gabled roof
structures consist of bare 16-gage, 1%2-in.-
deep metal deck supported on steel framing
sloped to varying pitches. Steel proved to
be an efficient framing material to support
heavy snow drift loads while still allowing for
usable attic space, with the flexibility to shape
the various rake and eve overhanging condi-
tions. Hollow structural sections (HSS) were
used as secondary steel framing applications
such as HSS5x5x% partial-height posts and
HSS10x8x% tower roof members.

Resistance to wind and seismic lateral
forces is provided by concrete shear walls
located at building stair and elevator cores, plus
other strategic locations as needed. The two
buildings are interconnected via a 45-ft long,
two-story steel-framed pedestrian bridge. A
slip-joint connection is provided at one end of
the bridge to accommodate both construction
tolerances and the potential relative move-
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members, which are complete joint penetra-
ton (CJP) groove welded to the top and bot-
tom chords. These trusses support a 30-ft
tributary floor load above the conference
center, as well as point loads from columns
supporting the tributary loads of the fourth
floor, fifth floor, and roof. Despite the result-
ing high load demands, the W14 top and bot-
tom chords fit within the limited ceiling space,
the truss live load design deflection was lim-
ited to % in., and no usable floor space was
sacrificed. All chord and web member end
connections were bolted to minimize field
welding and accommodate quicker fit-up.

Scheduling Challenges: Met

Given the fast-track schedule, the steel
detailer collaborated with the structural engi-
neer early in the design process. Steel detail-
ing representatives visited DASSE’ office
to discuss various ways to refine structural
steel connection details
to suit the fabricator’s
and erector’s preferences,
thus making them more
economical and erector-
friendly. For instance, can-
tilever beam connections
at numerous balcony and
roof overhang conditions
initially ~ included CJP
groove welded top and
bottom flanges. However,
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ment of the two building portions due to wind
and seismic loads. Three-dimensional lateral
analysis of the buildings was performed with
ETABS, using the linear elastic requirements
of the 1997 Uniform Building Code.

Ballroom and Conference Center

The plaza-level conference center space
doubles as a ballroom and required an expan-
sive 5,400-sq.-ft column-free floor space. The
open area was achieved using story-height
steel transfer trusses, with W14x145 top and
bottom chords at the second and third floor
levels, which span 60 ft and are integrated
within the residential unit partition walls.
Web diagonal and vertical members range
from double WT4x15%2 to double WT5x44
sections except at the mid-span, where an
open 6-ft-wide Vierendeel panel allows for
a walkway corridor to pass through the truss.
The panel is framed with W10x45 vertical

cator prior to final issuance
of construction documents,
this detail was modified
to include a fillet-welded
lapping plate across the
top flanges in lieu of CJP groove welds. This
detail change reduced costly field CJP groove
welding and field weld inspections. Similarly,
column splice connections were modified
from partial joint penetration (PJP) groove
welded to bolted plate connections.

Multiple design submittal packages were
issued to allow foundation construction to
begin as soon as the snow melted and the
ground thawed. This approach also allowed
the fabricator to place early steel mill orders,
facilitated dmely steel delivery to the site, and
supported the phased schedule. The podium
mill order was issued first, allowing the con-
tractor to order the plaza level steel and begin
detailing while the superstructure design
was being finalized. The superstructure steel
drawing package was submitted next, a mere
two months after the first package. Lastly, a
final building superstructure package was sub-
mitted, which included primary and second-

36 MODERN STEEL CONSTRUCTION OCTOBER 2009

ary steel information, in addition to the com-
pleted architectural and mechanical/electrical/
plumbing drawings.

The compressed construction sched-
ule required continuation of construction
through the extremely cold winter and
in a relatively difficult-to-access location
(Crested Butte is nowhere near an Inter-
state). Concrete slab pours during the cold
winter days were particularly laborious, as
heated tents had to be erected to achieve
a favorable ambient temperature during
placing and curing. Steel, by contrast, was
erected relatively quickly despite record
low wind chill temperatures dipping below
-20 °F at times.

Up and Running

The project weathered the challenges
of remote location, extreme winter condi-
tions, low residential floor-to-floor heights,
complex roof and plaza framing conditions,
and achieving a column-free conference
center and ballroom space—all within the
overarching goal of adding new visitor
space while maintaining the look and feel
of a rustic, charming ski town. msc

David Kirschenbaum is a senior project engi-
neer with DASSE Design, Inc. (now Thornton
Tomasetti) in San Francisco. William Andrews,
principal-in-charge, formerly of DASSE Design, is
now principal with Walter P. Moore, Sun Francisco.
Both are AISC Professional Members.

Owner
Crested Butte Mountain Resort

Architect
BSA Architects, San Francisco

Structural Engineer
DASSE Design, Inc. (since acquired by
Thornton Tomasetti), San Francisco

Steel Detailer

Podium structure: W&W Steel, Oklahoma
City (AISC Member)

Superstructure: KL & A, Inc., Loveland,
Colo. (NISD Member)

Fabricator

Podium structure: W&W Steel, Oklahoma
City (AISC Member)

Superstructure: Cives, Roswell, Ga. (AISC
Member)

Erector

Podium structure: Pioneer Steel, Inc., New
Castle, Colo. (SEAA Member)

Superstructure: LPR Construction,
Loveland, Colo. (AISC/SEAA Member)

General Contractor
Haselden Resort Constructors, LLC,
Centennial, Colo.
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forming process, knowledgeable
staff and skilled craftsmen have
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exceptional quality and industry
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Design

Spectacular

BY GEORGE F. WENDT

A translucent, lightweight canopy on minimal framing
energizes downtown entertainment venue.

A LIGHTWEIGHT AND SEMI-TRANSPARENT COVERING
supported by a relatively open, curved steel framework creates
a protected, yet light and airy, outdoor courtyard inside Kansas
City’s new mixed-use development known as the Power and Light
District. The nine-block area is anchored by the “KC Live!” block,
which is covered by a single-layer ethylene tetrafluorethylene
(ETFE) membrane.

Structurflex, LLC, Kansas City, Mo., built the membrane sys-
tem, the first single-layer ETFE system to be executed in North
America. It is the same system used on the Beijing National Sta-
dium—also known as the “Bird’s Nest.” Structurflex has a part-
nership with German membrane company Seele Cover (formerly
known as Covertex), the manufacturer for the ETFE membrane
that also designed/manufactured, and installed the membrane on
the Bird’s Nest. ETFE systems differ from fabrics in that they are
much like a film or foil, rather than a woven fabric that is com-
posed of a coated scrim.

e

An ETFE membrane, the first installed in North America, provides
75% transparency revealing the surrounding skyscrapers in downtown
Kansas City. Structurflex partnered with Seele Cover who provided
the same system for the Beijing National Stadium, also know as the
“Bird’s Nest.” The membrane required far less structural support than
a glass or metal-clad canopy.
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Pneumatic ETFE membrane systems have been used extensively
in Europe for the past decade. The Allianz Arena in Munich is a
recent major application completed by Structurflex’s manufacturing
partner, Seele Cover. The German firm also pioneered the applica-
tion of ETFE films for true tensile membranes where it was first used
in large scale on the AWD Arena in Hanover, then more recently at
the Beijing National Stadium. In all applications, the accuracy and
sophistication of the structural steel support system is of paramount
importance for the successful performance of the membrane system.

The Kansas City Live! canopy was designed to provide protec-
tion from rain and snow, to offer some shading and to define the
space. The original concept of a glass roof greatly exceeded the proj-
ect’s budget. A conventional steel canopy was then considered, but
the large and heavy structure coupled with a galvanized metal deck
would zap away the energy that the space was meant to generate.
The client had obvious requirements for lightness and transparency.

Structurflex proposed a turnkey system for the design, engineer-
ing, membrane, structure and construction of the canopy. Being
able to offer both fabric and ETFE was a definite advantage: both
options required less structure—and therefore less cost—than a glass
or metal-clad canopy. The steel weight—about 100 tons—is 30%
to 40% lighter than that needed for a glass canopy or that needed
for a steel deck due to the fact that no purlins were needed. Using
cables instead reduced not only weight but also the fabrication and
installation costs. The cables also enhance the filigree appearance of
the structure. The total cost was substantially less than a metal deck
canopy and less than half the price of a glass canopy.

After extensive design collaboration with the owner and archi-
tect, ETFE was settled upon. The notion that this would be the
first single-layer ETFE system in the Americas was actually an
incentive for the owner to be a part of a groundbreaking system.

The canopy is 191 ft by 138 ftin plan; the arc of the top chord is
142 ftin length; the truss is 7 ft deep; the large bay has a 45-ft span
while other bays have 36-ft spans; and the end overhangs have an
18-ft cantilever at each end. With a 65-ft elevation from street level
to apex, the membrane covers some 27,000 sq. ft.

The membrane has a silver fritted reverse dot print in order to
provide a certain level of shading. The fritting was also important
to achieve nighttime lighting effects through an LED lighting sys-
tem that covers the entire color spectrum. This design allows for the



Right: Chicago Metal Rolled Products rolled angles and 48 sections
of 10-in.-sq. HSS rolled on complimentary radii that facilitated their
integration by Collins & Hermann into the top chord of the framing for
the canopy over Kansas City Live!

Inset: Using 10-in.-sg. HSS simplified
both the erection of the steel and
the subsequent attachment of the
canopy fabric. Photo: James Visser.

Below: In erecting the Kansas City
Live! framework, two cranes each
having a reach of 170 ft, used radio
communication for blind lifts of 11,000
lb truss sections from surrounding
streets and over two-story buildings.
Photo: James Visser.

canopy to constantly change its color throughout an evening to
provide a truly lively and dynamic feel. It was also important to
maintain enough transparency to see the surrounding downtown

high rises as well, so that the feeling of being in the urban core was
not lost. The reverse dot print provides approximately 75% trans-
lucency and achieves all of the aforementioned design criteria.

With 336 cable assemblies ranging from % in. to 7in. diam-
eter and all 1x19 construction integrated into the membrane
and with stainless steel end fittings, the system can easily handle
the live loading conditions that will be imposed by dramatic
Midwest seasons.

Chicago Metal Rolled Products (CMRP) curved the roof mem-
bers for the structural steel fabricator using both its Kansas City
and Chicago plants. A number of different sections were considered
for the structure including 12-in. standard pipe and 10-in. square
hollow structural sections (HSS). To simplify the connections and
the interface from the membrane system to the structural steel, the
design settled on 10 in. x 10 in. x 0.3125 in. HSS.

Chicago Metal’s Chicago plant provided 28 sections of the
HSS rolled to a 160-ft 8.5-in. outside radius and 20 sections
of the same size tube rolled to a 153-ft 8.5-in. outside radius.
Material arrived on a Friday and on the following Tuesday two
truckloads delivered the 32-ft to 48-ft-long curved sections to
the fabricator, St. Louis-based Collins & Hermann.

The top chord required angles to be integrated in order to
accept the cables and facilitate a seamless method of clamping
the membrane. Chicago Metal’s Kansas City plant rolled 41

\\

.

.,
Structurflex-.

pieces of 5 in. x 3 in. x % in. angle and eight pieces of 3 in. x 3 in. x
Y4 in. angle, 40 ft to 43 ft long, to a 160-ft 11.5-in. outside radius leg
and sent them directly to the jobsite. Using two plants minimized
transportation costs and saved time.

Erecting the structure was also done by Collins & Hermann and
was the most challenging construction element of the $275 million
development: two cranes were required, each with a reach of 170 ft
from the surrounding streets. Always lifting over the top of surround-
ing two-story buildings, the crane operators did the lifts “blind” while
relying on radio communication. To avoid vehicular and pedestrian
traffic, much of the work was done on Friday nights and over week-
ends. Another challenge was managing the weight of man lifts within
the structure because a parking garage had been constructed below.

An advantage to the membrane installation was that it was section-
alized into 12 panels thereby allowing other construction trades to

George Wendt is president of Chi-
cago Metal Rolled Products (www.
cmrp.com), which in 2008 cel-
ebrated 100 years of curving steel.
He frequently writes and lectures
on curving structural steel for
architects, engineers, and structural
steel fabricators.

OCTOBER 2009 MODERN STEEL CONSTRUCTION 39



PUNCHES DIES SHEAR BLADES

‘AMERICAN PUNCH

COMPANY

1655 Century Corners Parkway, Euclid, Ohio 44132 Fax: 800-261-6270

800-243-1492 sales@americanpunchco.com
www.americanpunchco.com

40 MODERN STEEL CONSTRUCTION OCTOBER 2009

The arched trusses were fabricated with beams
curved by Chicago Metal Rolled Products.
The accuracy and the sophistication of the
structural steel support system is of paramount
importance for the successful performance of
the membrane covering this canopy.

work beneath in other areas of the struc-
ture. The system installation was so effi-
cient that it did not hinder any other trades
on the project.

The single-layer translucent ETFE
membrane system over a steel frame has
become a Kansas City landmark that defines
the city’s most vibrant gathering point. KC
Live! borders the new Sprint Arena with
its transparent glass curtain wall framed by
16-in. pipe that was also curved by Chicago
Metal Rolled Products (MSC, July 2008).
The views of activities both inside and out-
side the Power and Light District contribute
to the excitement of an area adjacent to the
city’s tallest sky scrapers. This oasis attracts
locals and tourists at the end of a work day,
before and after major sporting events and
concerts, or simply for a night on the town.
According to the Kansas City Business Jour-
nal, more than 6 million people visited the
venue in 2008, its inaugural year.

The architectural effects of the project
have resonated well throughout the Kansas
City architectural community and beyond.
Architects, designers, owners and contrac-
tors now see this as an efficient and smart
alternative to other systems. An inherent
virtue of the system is that it incorporates

“green” and sustainable attributes, key issues

for the owner. This project won the highest
award of the Industrial Fabrics Association
International for 2008 in the category of
commercial canopies. msc

Owner

The Cordish Company, Baltimore
Structural Engineer

Wayne Rendely, PE., Huntington Station, N.Y.
Architect

William E. Johnson, AlA, 360 Architects,
Kansas City, Mo.

General Contractor

Structurflex LLC, Kansas City, Mo.

Cable Fabricator

Ronstan International Inc., Portsmouth, R.I.
Roller/Bender

Chicago Metal Rolled Products, Kansas
City, Mo., and Chicago

Steel Fabricator and Erector

Collins & Hermann Inc., St. Louis (IMPACT
and TAUC Member)

Fabric and Fabric Fabrication

Seele Inc., New York
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bending and rolling

Bending

Considerations

inSteel

Construction

BY RUSS BARNSHAW

Incorporating curved members in structures adds value—and flare.

IT HAS BEEN POSSIBLE AND PRACTICAL, especially since
the mid-1980s, to curve structural sections to form arches and
curved elements for steel structures. This has given architects and
consulting engineers greater freedom to design buildings that are
both functional and attractive.

By definition, the act of bending steel changes the member’s
geometric properties. However, it also changes its mechanical
properties, as well as its cost and value. Let us consider the effects
some of these changes individually.

Metallurgical Changes

The most common question that arises is what happens to the
steel when it has been rolled into a curve. When steel is cold rolled,
it is taken past the yield point to create a permanent change in
shape. This results in some strain hardening and subsequently the
material properties are changed. The material shows some loss of
ductility with a reduced percentage elongation and a reduction in
the Charpy V-notch impact values. However, the steel exhibits the
same elastic characteristics in the elastic range as it did before the
bending process.
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Therefore, the way to quantify the degree of strain hardening is
to calculate the percentage of strain.

For example, the percent strain created when a section of depth
D is curved is

D x 100
2R

where R = mean radius
and D = the section depth.

Thus, an 18-in.-deep beam rolled to an 80-ft radius gives a percent
strain of

18 x 100
2x80x12

=0.94%

From our experience you can curve steel sections up to approxi-
mately 3% strain before the properties are reduced below those of
the specification of the unworked sections. This is about as small
a radius as can normally be achieved for steel beams about the
major axis.



Minimum Radius and Tolerances

We often are asked what the minimum radius is for
a curved section. This apparently simple question does
not have a simple answer, however. The actual mini-
mum radius depends on many factors. For example,
does the application of the curved member permit any
distortion of the cross section, or is none allowable?

Each wide flange beam series has a range of flange
and web thicknesses and it is generally easier to bend
the heavier sections. General guidance is provided in
Table 1. For specific advice, talk directly to a steel fabri-
cator or bending specialist.

Table 1
Typical Steel Sections Curved about
the Major Axis (50 ksi)

W-Shapes Minimum Bend
(Wide Flange Beams) Radius

W 24 x 176 70 ft

W21 x73 50 ft

W 18 x 60 42 ft

W12 x 136 20 ft

Beams naturally can be curved more easily about the
minor axis than the major axis, although bending about
the major axis is the way most curved beams are used in
steel construction. It is always advisable for consulting
engineers to check with a steel fabricator or bending
company to confirm that they can curve a section of a
particular size.

It is easy to get confused about the way a section is
bent. Using such terms as hard-way, easy-way, toe-in-
angle, toe-out-angle and so on can give rise to errors.
The best solution is to send a drawing or sketch to the
bender and this usually clarifies what is required.

In our experience the typical tolerance on a curve
is % in. on the radius. For cambers the tolerance is =
Y4 in. up to 24 in. deep and = Y% in. on larger beams.
There is, incidentally, no truth in what is sometimes
said about cambers opening back to straight beams due
to a journey by truck. The bending forces required to
bend the beam in the shop are far greater than any of
those caused by any jostling about in transit.

Costs of Curved Steel
Much of the steel construction industry figures
costs in terms of price per unit weight. That creates a

problem
for the
bending company
because it takes a
similar amount of time
to curve a heavy weight and
a light weight beam. The heavier
beam can therefore be curved at a
much lower price per unit weight.

It is much better to think in terms of
bending as a cost per curved section. Naturally,
in the end you can convert the cost to dollars per
unit weight, but you will see a big variation between
projects when it is expressed in this way.

The Architect’s Pleasure

Curved steel sections have been employed in many
structures and many award-winning structures involve
curved elements as one of their main features. You do
not need many curved pieces to make a considerable
change in the appearance of a structure.

Curved structures are ideal for certain types of struc-
tures, for example, railway stations, airport terminals,
exhibition halls, shopping malls and sports stadia. It is
these structures that are required in a modern world—
As people-holding structures they are seen mainly from
the inside and the curved elements create ceiling forms
that enhance the experience of being in the building.

Architects are of course aware of steel’s essential
properties and characteristics, but AISC and other
industry groups continually work to increase aware-
ness of why steel framing is an attractive solution.
Steel-framed buildings are generally light, which
reduces foundation loads. The buildings also are

Russ Barnshaw is chairman of
Barnshaws Section Benders, based
in the UK., has been involved in
section bending for more than 50
years. Barnshaws Group (www.
barnshaws.com) bas six bend-
ing plants in the UK., employing
180 people, and has a turnover of
around $25 million (U.S.).
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During bending, the steel section must be subjected to a stress that exceeds both the elastic limit and the yield point. The elastic
limit is the maximum stress that the material can be subject to before a permanent change in the material length occurs, either

stretching in tension or compaction in compression.
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both the yield point and the Ultimate Tensile Stress (UTS).

much quicker to erect and require less site
work. The material is almost 100% recy-
clable and is sustainable.

The introduction of accurate, smooth
curved elements adds to this attraction,
so the roller bender plays an important
part in the steel construction industry
and in its ability to compete with other
forms of construction.

Closing Notes on Communication

With the increasing use of e-mail com-
munication bending companies can receive
early structural designs and quickly respond
regarding the bendability of the sections
proposed. This requires greater skill sets
within the bending companies, including
having sales people who are familiar with
the use of CAD in order to respond elec-
tronically to inquiries—sometimes relating
not only to the section but to the profile
evaluating shapes being proposed. It also
facilitates substituting alternative, more
easily bendable shapes at an early point in
the design.

As in all facets of design and construc-
tion, clear and open communication among
the participants throughout the project is a
keystone of success. And including curved
structural sections often makes that success
even better. msC
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EARS AGO, when engineers at New Millennium
egan developing a new architecturally oriented steel joist
talog, we thought it would be straightforward enough. By
panding the engineering specifications for gable, bowstring,
issor, and arch type steel joists, we believed architects could
ore readily achieve their most creative roofline designs
using steel joists rather than alternative structural materials.
Thousands of engineering hours later, and after seem-
ingly countless rounds of calculations and validations, the
catalog became a reality. It wasn’t so straightforward a task
after all, but the purpose of the project has stayed the same.
Using this specialty catalog, professionals have the creative
freedom to specify special profile steel joists with the con-
fidence of a design specification written with this purpose
in mind. Hundreds of architects, engineers and fabricators
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have asked for the new catalog, and while we hope the cata-
log will benefit our business, the fact is that no joist company
can own an engineering specification.

In the long run, and looking at the big picture, what’s
good for the steel industry is good for all of us. The oppor-
tunity fabricators have, once they recognize a simple truth
regarding architectural roofline designs, is this: Specifying
professionals need to be shown what is possible with steel
joists, and how to open up and explore the possibilities.

Architectural schools for years have been teaching cost-
accountable design. As a result, early conceptual sketches of
novel roofline designs are soon tempered by engineering
and fiscal realities.

Early in the design process, an architect will look to a
structural engineer for a reality check. In turn, the engineer
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Both pages: Steel joist design possibilities are endless when you consider various joist profiles, loadings and applications. These pos-
sibilities rise from four distinct joist profiles: gable, bowstring, scissor, and arch. An architect’s vision often can be cost-effectively met
during the early design stage of a project, based on one of these four types, a variation of one type, or a combination of types.

will look to the specification tables of various suppliers (per-
haps not just steel, but other materials as well) to assess the
concept’s feasibility and cost. These specification tables are
very likely the same tables used in the past, mostly because
the engineer is familiar with them.

Moreover, there are bigger reasons an engineer will look
to the tables. Straying from well-worn specification tables
may seem risky. And given the fact that so many incomplete
structural drawings are being handed down to fabricators, it
is clear that fewer structural engineers are in a position to
push the design envelope.

Whether for reasons of reduced engineering fees and
fewer funded design-engineering hours, the tendency is
to be creative only so long as creativity stays within the
boundaries of a familiar, tried-and-true set of structural
specification tables.

Enter into the design process an opportunity for
fabricators to show architects and engineers greater design
possibilities using steel joists. The new catalog includes
more than 40,000 special profile steel joist designs—more
than 10,000 designs for each profile. The tables include a
wide variety of possible geometries for spans from 10 ft to
150 ft and include guidance on design considerations such
as load, span, seat depth, bridging, and horizontal deflection.
Whether for aesthetic architectural reasons or to help
owners and developers reduce project cost, the specialty
catalog offers a breadth of tools upon which fabricators may
capitalize.

Accounting for Additional Stress

In the process of writing an expanded specification for
special profile joist designs, we addressed several engineering
problems that have long been neglected in the realm of pub-
lished technical documents pertaining to steel joist design.

One of these issues is in regard to rolled chords. At the
core of any structural analysis package is a stiffness matrix
created in the modeling of the structure (e.g. truss, joist,
girder, etc.) The matrix mathematically represents the stiff-
ness properties of the structure being analyzed. All of the
node-to-node forces occur along a straight-line, or node-to-
node, distance.

Joists with rolled chords are therefore analyzed as joists
with multi-pitched chords, where the web-to-chord location
is correct but between the chord nodes there is a divergence
of the linear element from the actual rolled structural element
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The new catalog includes text and illustrations providing guidance on
design considerations such as load, span, seat depth, bridging, and
horizontal deflection (shown here). graphic by: New Millennium Building Systems

(usually a pair of angles). The forces created by this condition may be

visualized by imagining the forces that exist in an archer’s bow. The
compression in the bow is balanced by the tension in the string, but
within the bow there is a secondary bending stress that occurs due
to the divergence of the member from the line of force in the string.
A similar condition exists between every panel point of a truss with
rolled chords members. In the New Millennium Standard Specifica-
tion, SP-Series, this stress condition was given the term “divergence
stress” and added as a component to be included in the design of
rolled chord elements.

Another structural condition that we frequently design for is
that of a pitched or rolled bottom chord and a pin-roller truss
anchorage condition. Such conditions require close coordination
between the engineer of record and the joist engineer. Our special

profile joist catalog specification provides a more thorough discus-
sion of this topic than previously available.

The key concept that both the specifying engineer and the joist
engineer should remember is that if the joist anchorage at each end
is fixed by means of welding or slip-critical bolting, the horizontal
displacement present in the structure is a function of the combined
stiffness of the joists and the supporting structure along the direc-
tion of horizontal thrust or slip.

If the engineer of record requests that there be very little slip, there
must be a mechanism in place to resist the thrust forces. The most com-
mon means of achieving this is by means of a tension tie. This mecha-
nism effectively turns the entire joist (as fabricated) into a built-up top
chord element, and the tie provides the tension. In this manner, the effec-
tive depth of the section becomes very large, and the resulting bending
forces required to generate the bending moment are greatly reduced.
Subsequently, the design may be more efficient and more economical.

Innovation Before Standardization

In the history of our industry, non-standard design has always
been at the discretion of the manufacturer, well before such inno-
vations have been refined and accepted as common practice. So
it has been with the adoption of higher strength steels, the use of
expanded standard joist load tables into longer and deeper prod-
ucts, the creation of custom designs using computer technology,
the use of joist girder products as economical replacements for
rolled beams, along with joist substitutes and composite joists.

Industry leaders establish standards by way of innovation, so that the
innovations of today become standards for tomorrow. With the Special
Profile Steel Joist Catalog, architects, engineers, and fabricators have an
opportunity to prove this yet again. msC
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fire research report

Protecting Steel at

High Temp

eratures

BY DALE P. BENTZ AND CHRISTOPHER C. WHITE, PH.D.

NIST researchers are developing new ways of testing
and measuring fire-resistive materials.

FIRE-RESISTIVE MATERIALS (FRMS) perform a critical, life-
saving function in buildings and structures, yet have received
surprisingly little attention from the scientific community. At the
National Institute of Standards and Technology (NIST), our goals
have been to provide the measurement science infrastructure for
assessing FRM performance and optimizing the abilities of these
materials to protect steel structures during fires.

Some examples of FRMs are low-density gypsum or cement-
based materials containing fibers or lightweight fillers. Other
examples include intumescent coatings that may expand up to 40
times in thickness during exposure to a fire (see Figure 1).

The two major performance objectives of an FRM are to pro-
vide thermal protection (insulation) for the steel that it is safe-
guarding and to remain in place prior to and during an exposure to
fire. With these objectives in mind, NIST’ Fire Resistant Materi-
als for Structural Steel project has focused on the measurement of
the thermal and adhesion properties of these materials. As a valida-
tion of this research’s high relevance to industry, we recently com-
pleted a successful three-year consortium entitled “Performance
Assessment and Optimization of Fire Resistive Materials,” with
industrial participation from the American Iron and Steel Institute,
Anter Corporation, Barrier Dynamics LLC, Isolatek International,
Lightconcrete LLC, PPG, and W.R. Grace & Co.

One major accomplishment of the FRM project has been the
drafting and subsequent approval (in September 2007) of a new
test method that has been published by the ASTM International
standards organization as ASTM E2584. This new test method

Dale P. Bentz is a chemical engineer in
the Materials and Construction Research
Division, National Institute of Standards
and ‘Technology (NIST), Gaithersburg,
Md. He is a member of ASTM Interna-
tional, the American Concrete Institute,
and RILEM, and serves as associate edi-
tor of the journal Cement and Con-
crete Composites. His research inter-
ests include experimental and computer
modeling studies of the microstructure
and performance of cement-based and
fire-resistive materials.

measures the thermal conductivity of these materials at elevated
temperatures using a methodology developed at NIST. This tech-
nology has been commercialized by a U.S. manufacturer of ther-
mal testing equipment and the NIST experimental setup has been
duplicated by several independent testing laboratories around the
world. Currently NIST is coordinating an interlaboratory study to
establish a multi-laboratory precision statement for the standard
practice, with nine participants from the U.S. and Canada.

Figure 1. Commercial intumescent coating specimen
prior to (left) and after testing in the slug calorimeter
high-temperature experimental setup at NIST.

Christopher C. White, Ph.D., is a
research chemist in the Materials
and Construction Research Division,
National Institute of Standards and
Technology (NIST), Gaithersburg,
Md. He is a member of ASTM Inter-
national and RILENM. His research
interests include experimental stud-
ies for the service life prediction of
materials exposed to outdoor weath-
ering, and the durability of adbesives
and adhbesively bonded materials such
as fire-resistive materials.
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Figure 2. False color rendering of the individual
pores in a gypsum-based fire-resistive material
(FRM). Dimensions are 120 by 120 by 120 voxels (3D
pixels). Voxel dimensions were 0.0273 mm in the x
and y directions and 0.0361 mm in the z direction.

Other Results

Another significant accomplishment has been
the development of a quantitative methodology
for characterizing FRMs with respect to inputs
for thermal performance models. We have rec-
ommended methodologies for obtaining ther-
mophysical properties needed for computational
thermal models, including density, specific heat
capacity, thermal conductivity, heats of reactions
and phase changes, and total emissivity.

We also have demonstrated x-ray microto-
mography as a powerful technique for charac-
terizing the 3D microstructure of FRMs (see
Figure 2). In this area we have employed the
computational tool known as finite difference
algorithms. Using this tool we accurately com-
pute the thermal conductivity of FRMs as a func-
tion of temperature, based on a 3D microstruc-
tural representation of the porous FRM obtained
using x-ray microtomography.

Finally, we have used fire testing of a bare
steel column at a national testing laboratory to
establish the appropriate viewing factor to use
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Figure 3. A typical load-displacement plot
for a steel/SFRM joint tested using the newly
developed laboratory test method. Typical
crack velocity was 0.4 mm/s.

for radiative transfer in computational
thermal models. These tests showed that
a viewing (safety) factor of about 0.45 was
necessary to reduce the computed radiative
contribution to energy transfer from the
fire to the steel, in order to fit the measured
temperature rise data for the steel column.
"This value is in reasonable agreement with
factors determined previously for Euro-
pean test furnaces.

Will it Stick?

Adhesion research has focused on the
development of new testing methods
for both laboratory and field use. A new
test method for lab use has been drafted
and submitted for consideration to the
ASTM E06.21 subcommittee on Service-
ability. Entitled “Standard Test Method
for Measuring Fracture Energy of Spray-
Applied Fire-Resistive Materials Applied
to Structural Steel Members,” it is based
on the simultaneous measurement of load
and crack opening during a peel-type test
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to remove the FRM from the underlying
substrate. A movie demonstrating this test
method has been produced and is available

at  http://concrete.nist.gov/FRMexp8.

swf. Typical load-displacement results

obtained during the testing of a steel/FRM
joint are provided in Figure 3.
Concurrently with the development
of a laboratory test method, research has
focused on the creation of a field test
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Figure 4. Schematic representation of the
proposed field test method for measuring the
fracture energy of the FRM/steel system.

method that would also provide a measure
of the fracture energy of the FRM-steel
system in real-world conditions. A proto-
type for a field test method to replace the
so-called “mayonnaise cap” test (ASTM
E736) has been successfully demonstrated.
It consists of a cylindrical pin that is
attached magnetically to the steel substrate
prior to the application of the FRM. After
application and curing, at a desired testing
age, a simple loading test is conducted to
measure the fracture energy of a known
tested cylindrical area (see Figure 4).

As with the conventional E736 test
method, sample isolation remains an unre-
solved issue. Possibilities to be explored fur-
ther including cutting through the FRM to
the steel surface using a circular template
or placing a square section of release paper
with a circular hole between the FRM and
the steel at these testing locations prior
to the FRM application to facilitate the
isolation process. In the near future, the
adhesion research will use these new test-
ing protocols to examine the critical adhe-
sion performance of these materials at high
temperatures. Preliminary results indicate
a substantial decrease in bond strength
when these systems are exposed to elevated
temperatures in a furnace.

Reports summarizing the research con-
ducted during the course of this project
can be conveniently found at http://con-
crete.nist.gov/monograph/ under Part
II: Fire-Resistive Materials. The develop-
ment of the new test for assessing ther-
mal conductivity at elevated temperatures
also has been featured in the NIST Tech
Beat (available at http://www.nist.gov/
public_affairs/techbeat/th2008_1001.
htm#slug) and highlighted in the Federal
Laboratory Consortium (FLC) newsletter
(available at http://www.federallabs.org/
news/top-stories/articles/?pt=top-sto-
ries/articles/1108-01.jsp). msC
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Evolution’s Next Step

BY TABITHA S. STINE, P.E., LEED AP

Welcome to AISC’s new and expanded steelTOOLS—
now with social/professional networking.

STRUCTURAL ENGINEERING CAN JUSTLY be
described as a “tried and true” profession. Although innova-
tion does occur regularly in our profession, the basic fun-
damentals of structural engineering are rooted deep in our
history. Prior to advanced computer programs, nearly all
analysis was done by hand. Still today, traditional methods
are used frequently for back-of-the-napkin calculations and
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have developed entire suites of design spreadsheets to stream-
line their daily work. For example, you or your co-worker
may have a spreadsheet for wind load calculations, another
for base plate design, and a macro for estimating beam sizes.
Some of these tools are based on lessons learned in practice,
current material availability, or fabrication allowances and tol-
erances that commercial software doesn’t account for. Even
as software capabilities continue to expand, these

shortcut tools will continue to play a vital role

MBSNQI in the design process.
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Recognizing the importance of design aids,

for checking software output. Advancements in technology
have allowed us to do more sophisticated analysis to account
for second order effects and complex lateral load systems.
Efficiency with design speed also has improved, especially
when analyzing and designing large structures with a high
number of load combinations. The core concepts of struc-
tural engineering have not changed, but the tools we use
to perform the work have vastly improved over time. The
resulting faster and safer designs have enabled engineers to
meet the schedule demands of the commercial and infra-
structure boom over the last 50 years.

Commercially available software has made a profound
impact on the design and detailing of nearly every notable
structure in the United States today. However, shortcut spread-
sheets and macros—designed to streamline calculations and
perform tasks outside of the software’s limitations—also have
served an important role in optimizing the designs of those
same structures. Many structural engineers and detailers alike

I several years ago AISC developed Steel Tools,

a series of automated calculators that helped
designers arrive at an optimal solution quickly and easily for a
wide variety of design challenges such as initial beam and col-
umn sizing. An engineer could download a Steel Tool from the
AISC website (for free) and use it in his/her daily work as an
alternative to back-of-the-napkin calculations, especially dur-

Tubitha Stine is AISC director of techincal
marketing. She encourages all MISC readers
to participate in the steelTOOLS website.
Please logon to the site, and becomne her “con-
tact” on steelTOOLS. The first 10 people
who add Tabitha as a friend and send
ber a message on steelTOOLS mention-
ing this article will receive $10 gift cards
to Best Buy to assist you in expanding your
technological “tools” for social networking at
home or work!
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A Few Samples from steelTOOLS
Many helpful tools are already available on www.steeltools.org. Some of our
favorites currently on the site include:

1. Floor Framing (posted by Steel Solutions Center)

Floor Framing was written and released a few years ago by the AISC Steel
Solutions Center. Floor Framing can help engineers optimize preliminary interior
bay steel floor framing designs, based on either the overall weight or the relative

cost of the framing system.
Each evaluation is based
on strength, deflection lim-
its, and vibration criteria for
walking excitation based on
AISC Design Guide 11, Floor
Vibrations Due to Human
Activity. Each run takes less
than a minute, so inputs such
as slab density and thickness,
beam spacing, and loading
can quickly be changed to
optimize the floor framing.

'@ SolutionsCenter

wwaisc.org/stoelools
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2. Clean Columns (posted by Steel Solutions Center)
With Clean Columns, users can quickly find the minimum weight column section
that can be used without stiffeners and/or doubler plates to develop a specified

moment. This tool is based on
the criteria presented in AISC
Design Guide 13, Stiffening
of Wide-Flange Columns at
Moment Connections, and
applies in wind or low-seismic
applications. After the user
inputs the connection forces,
this tool takes only a few min-
utes to identify the lightest
unreinforced structural steel
column section.

Soiﬁeil:ionSCeRer

Your connection to
ideas + answers

Clean Columns
X tools)” 21

utions
Clean Columns V13.1
Least weight is not least cost. What's New in
Least weight is not least cost. Version13.12
Least weight is not least cost.
Calcualtions are based on AISC 2005 Specification,
Design Guide #13, and Design Guide #4 2nd Edition.

Clean Columns calculates the
lightest column section
required to eliminate stiffener
and doubler plates.

Celumn Panel-Zone
Location of Doubler
Plates, if Required

T
i [”\i E;

Transverse Stiffeners, — 1

i Required

A [ B [ 6 [ b T E ]

F [ 6 T #w |

WIND LOADING ANALYSIS - Main Wind-Force Resisting System
Per ASCE 7-05 Code for Enclosed or Partially Enclosed Buildings
Using Method 2: Analytical Procedure {Section 6.5) for Low-Rise Buildings

3. ASCE 7-05W

Job Name: [ [ Subject: |

Job Number___| [Originator |

(posted by Alex Tomanovich)

[ Checker_]

Input Data:

[i2]em =] e o] =

\Wind Speed, v =[_ 90
Bldg. Classification =| 11
Exposure Category =| € |(Sect. 5.56)
Ridge Height, hr = 53.33 | (hr >= he)
Eave Height, he =| 2000 . (he <= hr)
Building Width =| 20000 |#. (Momal to Building Ridge)
Building Length =| 250.00 |f. (Parallel to Building Ridge)
Roof Type =|Gable ] (Gable or Monoslaps)
Topo. Factor, Kzt =| 100 (Sect. 657 & Figure 6-4)
Ditect. Factor, Kd=| D85 (Table 5-4)
Enclosed? (¥M)| ¥ |(Sect. 5.2 & Figure 65)
Huricane Region?|__ ¥

mph (Wind Map, Figure 6-1)

2

S

slalwe

Resulting P and Coeffici

I O 3

This  spreadsheet  pro-

J(Table 1-1 Occupancy Cat)  Wind

gram can be used to deter-
mine wind loads for buildings

)
@

and structures per the ASCE

T T I T T T

7-05W standard. Specifically,
wind pressure coefficients and
related and required parame-

e |

Check Criteria for a Low-Rise Building

Extemal Pressure Coeffs., GCpf (Fig. 6-10):
(For values, see following wind load tabulations.)
Positive & Negative Internal Pressure Cosficients, GCpi (Figure 5-5)"

+GCpi Coef. =[ 018 |(positive internal pressure)
-GCpi Coef. =|__0.18_|(negative intemal pressure)
If h< 15 then: Kh=2.01"(15/2g0'Q/e) (Table 63, Case 1b)

If h>=15 then: iKh=2.01"(zfzg)(2/0) (Table 63, Case 1b)
a=[_ 960 |(Table62)"

1o e o0 el g
[=4]

2g=| 900 |(Table62)
Kn=| 102 |(Kh=Kzevalusted at 2= 1)
1= 100 | (Table 61T factor)

gh=[_18.06_]psf
Design Net Extemal Wind Fressures (Sect. 6.5.12.2.2)
p = qhF(GCPN - (H-GCpD] (psf, Eq. 6-18)

Wall and Roof End Zone YWidths ‘& and 2’ (Fig. 610):

= £ |

Roof Angle, 8= 18.43 ] deg
Mean Roof Hi., h=[_36.67 Jf. (h= (hrthe)2, for angle =10 deg.)

1 Ish«=60'? [ Yes, 0K ___ ] 2 lIsh<=LesserofLorB?

Velocity Pressure: qz = 0.00256%Kz" Kzt "Kd™#2°1 (Sect. 6510, Eq. 6-15)
gh = 0.00256"KR"Kat Ki™A2"T (42 evaluated at 2 = h)

ters are selected or calculated
in order to compute the net
design wind pressures.

Elevation

ing the early stages of a project. Steel Tools
quickly became very popular among the
design community.

AISC also recognized that designers
have their own personal sets of similar
design shortcut tools, and the concept of
file-sharing these tools took flight. Natural
questions arose, including: Why shouldn’t
engineers collaborate to avoid the reinvention
of the wheel? Why not share Steel Tools with
our peers and constituents as open source files
50 others can personalize and improve them?

The future path became clear. With
today’s online social networking tech-
nology, we have the capability of easily
sharing these tools with each other as a
community, more tools than could ever
be developed or maintained internally at
AISC. This sharing will only help to grow
and develop the expertise and quality of
our profession and industry.

Recently, online “social networking”
has begun infiltrating segments of most
of our personal and professional circles.
Whether you enjoy reading or contribut-
ing to blogs or connecting with old friends
and colleagues, there are a multitude of
social networking sites available, and
some geared toward your specific interests.
Today two-thirds of the entire Internet-
using population is part of an online
social community. Facebook is the fourth
largest website in the world. In terms of
minutes spent on the site, Facebook grew
by more than 500% in the last year alone.
Other social networking leaders in web
traffic include MySpace, LinkedIn, Twit-
ter, CafeMom, Classmates, and Flixster,
to name just a few. Interacting socially in
a virtual world is evolving into a main-
stay of what we do and who we are. And
a demographic shift is occurring—studies
show that social networking is no longer

“just for kids.”

To serve and assist its constituency in
this regard, AISC is proud to announce
the official launch of www.steeltools.org,
its new “one-stop shop” for the design
and construction community.

While the name is familiar, the new
steel TOOLS online community offers
many useful features, including:
=» The full set of previously released

AISC Steel Tools—in an open-access

file format that enables users to

download, update, and modify the
tools as they see fit.

=» A file-sharing platform for all members
of the design and construction industry



to download or post files, vote, and com-

ment on others’ design tools and software

utilities. One such user-provided tool,

ASCE 7-05W from site contributor/

stee TOOLS member Alex Tomanovich,

is shown elsewhere in this article.

= A free, full-service social/professional
networking environment that includes
the ability to connect with others, read
current hot topics, and set up blogs
about issues that interest you.

It’s easy to create a free steeltools.org
profile and network with other users on
the site. The site is open to all members
of the construction industry, and any
construction-related tools, files, and topics
are welcome.

Why should you join and participate?
=» Get free access to valuable utilities cre-
ated by the AISC Steel Solutions Center.
=» Contribute your files and tools to share
with others.
=» Download and comment on other
users’ tools.
=» Read and blog about topics related to
design and construction.
=» Connect with others on common
specific interests.
=» Find great free software and tools from
various software companies.

The question then becomes: Why
wouldn’t you join?

The website will host many ongoing
programs and contests to highlight frequent
contributors and to reward those who post
especially valuable tools on the site. Online
communities with common interests such
as “Detailing” and “Sustainability...and
Going Green!” have already formed with
a number of associated followers and inter-
esting blogs. And, if you already are a reg-
istered user of the AISC website, joining
the steel TOOLS community is especially
easy—you can login with the same user
name and password.

We at the Steel Solutions Center see
this as a great avenue to learn more about
the designers, specifiers, and detailers in
our industry. This much-needed platform
enables us all to share knowledge in an
open and collaborative environment, con-
tinually increasing the quality and produc-
tivity of the steel and construction indus-
try. We at AISC look forward to reading
your blogs, downloading your files, and
networking with you. msc

Capacity and Fast Delivery
with Clayton Industries.

Specializing in All Phases of Fabrication.

Look At Our Capabilities:

e Complete CNC and Manual
Shop Services

e Plate Rollingup to 6” x 14’

e Pipe Bending 3/8” thru 12”

e 1000 Ton x 40’ Brake

e |-Beams 44’ Easy Way

e |-Beams 24" Hard Way

® Angles 8’x8”x1 1/2”

® Tubes thru 20”

e 6” x 6” Angle Roll o

e CNC Plasma |

Call Clayton Industries Today!
L LAYTO N Rush Jobs

EQINDUSTRIES

Welcome!

315 North Fourth Street * Birmingham, AL 35204
(205) 715-2000 » Fax: (205) 715-2002 = Toll Free: 877-425-2986
E-mail: JClay82612@aol.com < www.claytonind.com

Looking for someone
who can satisty younr rp

Nneeds =

INTERNATIONAL STEEL DETAILING

> 3D Modeling and BIM services.

> Complex and Large projects capacity.

,gx“‘EOFG > Qver 20 years of experience including mining, oil-and gas,
7 ﬁ industrial facilities, commercial buildings and schools.

$-Sos/=

'$' TEKLA Structures

www.isd.cl

Ph. 832 - 426 - 0093 (USA) / 56 -2 - 484 31 03 (Chile) - Sales@isd.cl
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. SYMPOSIUM & WORKSHOPS

\ \\\\\

NOVEMBER 18-19
EXHIBITS

If you are interested in being an
exhibitor, please contact Renae Gurthet at R . . . |
231.995.0637 or rgurthet@rgenterprises.us.com. eg|5tratlon IS NOW Open'
For more mformatlon,

If you have general questions about NSBA, ..
the Steel Bridge Symposium, or registration, please visit the NSBA
please contact Ashley Melvin at website at

312.670.5448 or melvin@aisc.org.
www.steelbridges.org

Interested in sponsorship?
Contact Elizabeth Robelet at

312.670.5421 or robelet@aisc.org.
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National Stteelle rgjge Alliance Federal Highway Administration
www.steelbridges.org www.fhwa.dot.gov/bridge

A Division of the American Institute of Steel Construction
One East Wacker Drive, Ste. 700
Chicago, IL 60601-1802




I BEGAN WORKING in the wonderful world of steel when
I'was a senior in high school. Through a co-op work program,
a local steel forge shop in my Pennsylvania hometown hired
me. I attended school in the morning and went to work in the
forge shop in the afternoon. As I tried hard to figure out my
new job, an old-timer at the shop colorfully explained to me
the meaning of the acronym K.I.S.S.—Keep It Simple Stu-
pid! To this day, I am continually reminded of the importance
of this acronym and the practical nature of its application.

With simplicity in mind, think of one word that defines
the key to your success in the steel fabrication industry.
What word would you choose? Would it be quality, value,
control, responsibility, excellence, or some other word? Give
careful thought to this. If you could pick just one word upon
which owners, financial officers, project managers, and shop
superintendents and foreman could build their strategies
and successes, what would that one word be?

First, consider the goal of your company. Put aside all of the
nuances embodied in a good quality statement or the “meet
and exceed” style objectives and try to state the overall goal
in just a few words. Author Eli Goldratt in his book The Goal
narrows the goal of any for-profit company to simply “be prof-
itable.” Is that the goal of your fabricating business? If so, then
what is one word that will get you to your goal and keep you
there, especially in these challenging economic times?

Arguably, when compared to the other links in the structural
steel supply chain, it is the fabricator who has the greatest to
gain from this one-word concept. Consider steel fabrication as
it relates to sailing on an unpredictable ocean. One minute the
ocean is dead calm and then the next minute it’s the “perfect
storm.” Without the right quality goals in place, the winds can
shift and profits can evaporate before there is time to react.

A Complete System

In order to arrive at the one word that best suits your orga-
nization, focus on your company’s overall operation. This one-
word concept applies to the entire system of a steel fabricator,
specifically all the processes (written or otherwise) and the
products and/or services that a fabricator provides. A com-
plete system consists of processes, products, and services.

The idea of “Garbage In, Garbage Out” can be easily
applied to any process in your system. In other words, it is
difficult to produce a good result when given poor data.

As an example, consider the detailing process. First, we
will assume that your procedure (written or otherwise) for the

quality

One Word

BY ZANE R. KENISTON

Simplification is the Key to Success.

detailing process states that all shop drawings are produced
according to your detailing standards, and checked by a quali-
fied checker. (It is understood that depending on the schedule,
some drawings are checked before approval, some during and
some after; but all are checked before they hit the shop).

Now, imagine that too much information is provided on
the shop drawings. Impossible, you say? Well, if this one word
we are discussing is not applied to the purchasing process, for
instance “Control,” here is an example of what can happen:

Three-in.-thick Grade 50 moment plates to be welded
to column flanges are detailed on the shop drawings as a
single bevel joint with a steel backing bar in order to achieve
a complete joint penetration (CJP) weld. The shop draw-
ings are checked and make it through the approval process
unscathed. You have everything in place. All the material has
arrived on time.

However, on receiving the shop prints, the shop fore-
man determines that the shop can increase productivity and
reduce field fit-up errors by simply changing the single-
bevel joint on the moment plates to a double-bevel and the
CJP can be achieved by backgouging. He even has a written
Welding Procedure Specification (WPS) to back him up. So
it happens; the moment plates are cut, drilled and beveled
and fabrication begins. In this case, the shop foreman was
correct in that productivity levels are strong and the prob-
lem with warpage is minimized thus reducing the likelihood
of field fit-up problems.

Soon thereafter the owner’ inspector arrives and notices
that something is different from his approved shop drawings
and the actual work being performed on the moment plates. His
drawings show the original, approved, weld details, not what is
being performed in the shop. He makes a call and fabrication
is halted until, days later, the matter is resolved between the
inspector, the EOR and the fabricator. The good news is that

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.
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the fabricator can continue to fabricate with
the double-bevel joint design. The bad news
is the fabricator is now behind schedule.

What went wrong in this case? The
fabricator failed to exercise control over
the detailing process. First, the detailing
standards contained no direction as to the
preferred means and methods for welding
in that shop. Second, the fabricator abdi-
cated control of welding joint selection to a
sublet detailer who may have never set foot
into a fabrication shop. Little wonder, then,
that all of the fabricator’s efforts to increase
productivity in this case were moot.

Without a doubt, the above situation does
not bring value to your ultimate goal, which
is to be profitable and stay in business.

While detailing is just one of many pro-
cesses within your company, regardless of the
process, the one word that contributes to your
success needs to be applied to all of your pro-
cesses. Since it “takes two to tango” let’s look at
the progeny of processes—“product or service.”

Product (Service)—Fabricated Steel
Let’s use the K.I.S.S method and refer
to fabricated steel as “a product.”
Many steel fabricators apply this one-word
concept to the “product” or the actual work

performed more than at the process level.
Why is that? Possibly because the steel indus-
try is a conservative group of professionals and
for many decades the focus was on product.
Or it might be that steel fabricators continu-
ally find themselves in the bottom part of the
construction industry food chain. Whatever
the reason, many times we have heard, “Noth-
ing leaves this place unless it is right!”
Certainly, nonconforming product only
results in a negative impact on someone’s
bottom line. And if you have been in the
steel fabrication business long enough, you
have been there to one degree or another.
Yet, when it comes to actual steel fabrica-
tion, the key to success can become a double-
edged sword. If you exercise too much or
too little of your chosen word during the

“product” phase of your operation, opera-

tional costs will only increase. Achieving an
optimal balance can minimize costs.

A Balanced Approach

What can a steel fabricator do to mini-
mize “product”
answer goes back to a balanced application
of the one word at the two levels—process
and product—of your system; with a pri-
mary focus on the process side. It is typi-

nonconformances? The

cally cheaper to fix a process than to fix a
product. For example, consider which costs
more: checking a shop or erection drawing
or incurring back charges from the field
because “the steel doesn’t fit?” Also consider
the loss of precious time and resources try-
ing to get the EOR to approve a substitu-
tion of material simply because a purchase
order failed to stipulate the correct grade
of material.

Think of it as preventative maintenance.
What would you rather pay for: a lube, oil
and filter job or a new drive motor for your
beam line? Or, on a larger scale, how about
paying to maintain an overhead crane or pay-
ing for the consequences of a failed one?

So, what is the one word you’ve cho-
sen? Perhaps you thought I was going to
tell you. No, you see, I don’t have to tell
you, because you already know what one
word best aligns with your organizational
goals. The challenge is to choose the right
word and close the gap between knowing
the word and then properly applying it to
your business. If you are successful at prop-
erly implementing your one-word concept
within your entire operation, with special
emphasis at the process level, then you
have simplified your road to success.  msc
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To the 173 hosts
and thousands of guests for making

steellay

so successfull

There's always a solution in steel.

Give us your feedback at

American Institute of Steel Construction
One East Wacker Drive, Suite 700
Chicago, IL 60601

312.670.2400 www.aisc.org



Each month MSC's product section features items from all areas of the steel construction industry.

Y;
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.

1 Open | m - m <] contact._03-004 (= 21 Views | Contrct Merts by Production Process 7 AutoRefresh | Ot

ViewKey & x || Contract Marks by Production Process.

Fabrication Management e 615 v‘%%%mw@@w%
Version 7.3.10 of the StruM.L.S .NET fabrication manage-
ment system brings the steel fabrication industry up to
date with the very latest processing, tracking, planning and
reporting facilities. StruM.L.S .NET streamlines the estimat-
ing, procurement, and fabrication process by providing
seamless interaction among departments, suppliers, and cli-
ents. Advanced .NET technology makes real-time progress
reports available anytime and from anywhere. The system e B N N O e B

T
[

)« 2000 L/15A36 Fitng 0 '8-1/2 O 12 1890 SueghCa S0P

can be implemented in several versions. The newest release e e ar—
has been written entirely in .NET to facilitate a more flex-

ible, modern, and faster platform. StruM.1.S .NET offers fab-
ricators a centralized system for providing live status of any
item in the fabrication system and managing estimating,
drawing and document management, nesting, purchasing,
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inventory control, production and shipping management. 1= e e =

2 re—r
For more information visit www.acecadsoftware. e 1
com or call 610-280-9840. e

Accurate and Fast Cuts Automatically
The new Eisele PSU 450M circular cold saw from
Behringer Saws can be programmed to auto-
matically and accurately replicate cuts in
iron-and-steel based materials to improve a
company’s operational cutting efficiencies
while reducing labor and material costs.
Controlled by a programmable logic con-
troller (PLC), the PSU 450M requires minimal
operator intervention once running. It stores
up to 10 numerically controlled program
applications, each with 3 sets, which also
can be recalled to provide time and labor
cost savings on future cuts. The number of
pieces to cut, cutting length and one miter
angle cut on each end of the finished mate-
rial can be saved with each set. Additionally,
all movements can be performed manually.
The saw has a miter angle adjustment to cut materials
at infinitely variable angles, with fixed stops at 45° and 90°, and
can cut solid rounds up to 5.7 in. at 45° and 5.9 in. at 90°.

For more information visit www.behringersaws.com or call 888-234-7464.

Al 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).
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High Portability Welding

The CaddyTig 2200i AC/DC power
source produces quality TIG and stick
welds in a variety of materials. This fifth
generation of Caddy machines features
advanced inverter technology and offers
a compact design with an impact-resis-
tant polymer and aluminium casing that
is rugged yet light (about 21 Ib) and
easy to carry. The unit's control panels
present all welding parameters in an
easy-to-understand layout. A two-pro-
gram function allows pre-programming
and program changes during welding.
A pulse TIG feature provides greater
control of heat input and the weld pool,
and a Micro Pulse feature minimizes the
heat-affected area, particularly with thin
metals. Other features include a hot start
and arc force settings. Equipped with
large cable connectors for high durabil-
ity, these IP23-compliant machines are

built for use outdoors, even in the rain.

For more information visit www.
esabna.com or call 800-372-2123.

Comfortable,
Effective Eye
Safety

ateway Safety’s
Wheelz safety eye-
wear combines all-
day comfort with
popular sport styling and the maximum
splash and impact protection of a gog-
gle. Unlike traditional goggles that can
be big and bulky, this eyewear has a
compact, lightweight frame made of a
soft, flexible material. An optional foam
edge absorbs perspiration, preserving a
clear view of the workplace and serving
as a cushion for added hours of com-
fort. Ideal for use in laboratories, light
manufacturing and industrial applica-
tions, Wheelz goggles feature a pat-
ented ventilation system that minimizes
fogging by circulating air through the
optical chamber. Ten unique conical air
chambers line the frame’s brow area.
Secondary air enters the goggle through
10 additional ventilation ports on the
frame’s underside, creating a strong
“whirlwind” of air that circulates through
the inner frame.

For more information visit www.

gatewaysafety.com or call
610-280-9840.

FloorVibe v2.02

It’s like having an in-house floor vibration expert!

Criteria based on the AISC/CISC Design Guide 11: Floor
Vibrations Due to Human Activity. 850

For more information or to order, visit our web site, e-mail ol Dosn Guido Sories

tmmurray@floorvibe.com, or call Structural Engineers, Inc. at Floor Vibrations
Due to Human Activity

540-731-3330. FloorVibe v2.02 is only $345 per copy and Design

Guide 11 is $30 per copy. Price includes technical support.

www.FloorVibe.com |E==

Al ( ; Membership in AISC or NISD will

result in a fee reduction of 25%

_ or 10%, respectively. Members

Web Based of both organizations will receive
Course

a total fee reduction of 35%.

What'’s the next-best thing to an internship
with an experienced detailer? An online
detailing course—developed by Dowco
Consultants and endorsed by AISC—is
an invaluable tool for detailing firms and
fabricators alike. The program, which takes
approximately 400 hours to complete,
includes lessons on contract documents and
the detailing process, common connection
details, basic detailing conventions, project
set-up and control, erection drawings,
shop drawings and bills of materials, and American Institute of

I . Steel Construction
detailing quality control and assurance.

There’s always a solution in steel.

For complete information, visit

www.structuraldetailertraining.com




marketplace Search employment ads online at www.modernsteel.com.

2 0 0 100 TEKLA Structure Licenses
WITH TECHFLOW
DETAILERS Accelerating Detailing Revolution
24x7

Commercial Projects

e Schools e Malls e Casinos e Stadiums e Churches
ASSOCIATE o (ffice Buildings ® Hospitals e Airports ¢ Hotels
HEMBER e Car Parking Structures

Industrial Projects

e Petrochemical Refineries ® Duct Work e Conveyors
e Offshore Structures e Power and Process Industry
e Cement Plants

3820 Satellite Boulevard, Suite 100, Duluth, Georgia, USA
Phone: 770.495.1446 Fax: 770.495.1448

Email: techflowus@techflowengg.com

Wehsite: www.techflowengg.com

AISC Quality Certification

Now more than ever, Certify!

¢ On-site guidance and training

e Increase productivity

¢ Reduce drawing and shop errors

¢ Reduce/eliminate field back charges
¢ No hidden charges

o Maximize profit

ASSOCIATE
MEMBER

JAMES M. MOONEY & ASSOCIATES
Call 941.223.4332 or 941.485.7172
jmmoon94@aol.com

CURVED WF BEAMS
USE DIAMOND CURVE!

40% More Ductility, Minimizes Distortion
Structural, Architectural

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

WE BRING METAL TO LIFE

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

HOLTEC

STRUCTURAL STEEL DETAILING

International Engineering & Detailing Company with over 600
Professionals.

Extensive experience in Commercial, Industrial & Institutional
structural steel detailing projects of up to 30,000 tons for leading
U.S. fabricators.

Tekla, SDS/2 & AutoCAD Platforms

ISO 9001 Certified, Member of AISC, NISD, Steel Plus Network

Phone:  (832) 455-6071
+91-124-4693200

Email:  rsa@holtecnet.com

Web: www.holtecnet.com/ssds

AISC Training Courses
Chicago 2009

Building & Bridge
September 21, 22, 23 — 2.5 days

Sophisticated Paint
September 23, 24 — 1.5 days

Erector
September 28, 29 — 1.5 days

Internal Audit
November 19

Call: 312.861.3000
Email: Information@atema.com —
www.atema.com ﬁel I la

ASSOCIATE
MEMBER

Quebec Detailing Connection
200 Detailers available

Stations of 3D modelers for:
Superior management from “Old School” veterans, combined with the

latest technology for simple to complex projects, with tight delivery

schedules.
Contact Robert Beauchamp at 866.677.6161

info@quebecconnection.com  Web Site: www.quebecconnection.com

Structural Steel Detailers ¢ www.gihde.com

QPP Firm e Competitive Rates e Professional

Engineer & NISD Cert. Detailers e Quick Turn-
arounds ® Equipment Control Data ¢ All Sizes
& Types of Project Fabrication e Electronic

GLENN IHDE & COMPANY Drawing File Transfers e Staffing to

STRUCTURAL ENGINEERS & DETAILERS Meet PrOject Requirements

972.964.3310 Have TEKLA Detaling S perience’?
‘”‘ t you! Contact: glenn@ghh

ASSOCIATE
de.com HEREER

N

64 MODERN STEEL CONSTRUCTION OCTOBER 2009

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



Search employment ads online at www.modernsteel.com. employment

\\mEnN 35 Pinelawn Road, Suite 203W,
Melville, New York 11747, USA
P R E STI G E Phone: 631.249.5566
Fax: 631.249.9494
E Q@Q U I P M ENT

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

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 ASSOCIATE
interviewing and relocation expenses. If you’ve been MEMBER
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 & 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
o Plant Superintendents e Estimators o Detailers
o Chief Draftsman e Checkers
Please send resume to:
Richard Stauffer

United Employment Associates, PO. Box 8, East Texas, PA 18046
phone: (610) 437-5040 fax: (610) 437-9650
e-mail: rstauffer@unitedemployment.com www.unitedemployment.com

Quality Systems Auditor Wanted

Contract Auditor wanted to audit Quality Management systems, to AISC steel fabrication
and erection certification criteria for Quality Management Company. Applicant must
be willing to travel. Typical workload is 10-14 audit days per month, not including
travel time. Audits are mostly in North America (90%), but also throughout the world
(Asia, South America, Europe, Middle East). Prefer applicant with background in steel
construction (fabrication or erection) and Quality system auditing, ASQ/CWA/CWI
certifications a plus. International travel experience and multi-lingual abilities preferred
but not required. Auditors must be fiscally responsible.

Please send cover letter and resume to:
Pat Thomashefsky, patt@gmconline.com. No phone calls please.

STRUCTURAL ENGINEERS — LEADERSHIP OPPORTUNITY — BOSTON AREA

e Are you a Structural Engineer with 7-15 years experience in the building industry
(building envelope and fagade background a plus)

Do you have a “problem solving” mindset and are open to new solutions to
unique problems?

e |s 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
e Are you a Structural Engineer with 9-15 years experience in structural design
of buildings?
e 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
o BSCE with structural emphasis or higher (MS Preferred)
o Licensed Professional Engineer (or SE)
o Excellent communication skills
e Desire to make a difference & a positive attitude

WHAT’S NEXT?
Please e-mail Brian Quinn, PE., and Lisa Willard, PE. 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.

Marketing Director — NSBA

Are you a strategic and innovative marketer looking for an exciting challenge?

AISC is looking to hire an accomplished marketing professional to take charge

of its bridge division: the National Steel Bridge Alliance (NSBA). NSBA is the

technical and marketing arm of the steel bridge community and is dedicated to
increasing the market share of steel bridges.

The successful candidate will work with an oversight committee to develop and
implement a strategic plan, including success metrics, incorporating three key
areas: marketing, technical activities, and governmental action.

A degree in marketing plus a minimum of 10 years of experience with engineer-

ing or construction companies is preferred. Excellent presentation and manage-

ment skills are critical. This position is based in our Chicago office. The ability
to travel is required.

We offer an excellent salary and benefits package and numerous professional

development opportunities. If you are interested in applying for this position,

please forward your resume and cover letter, including your desired salary re-
quirements, to Cathy Becker at: HR@aisc.org

AISC is committed to employing U.S. citizens or
those authorized to work in the U.S.

AISC Quality Control Manager

Glenridge Fabricators, Inc. is a dynamic, successful structural steel and miscellaneous iron
fabricator and erector for more than 30 years, in the New York City area. Our expanding
volume of work necessitates a highly qualified candidate with 5 years minimum experience
with knowledge of AWS D1.1, welding and bolting inspection, WPS, PQR and NDT. We offer
a competitive salary with year end bonus, and an excellent benefits package.

If you are interested in looking for a growing, aggressive company, forward your resume
with salary requirements to:

GFISteel@aol.com
Or Fax (718) 386-1286
Attn: Human Resources

Stru-Cad Steel Detailer/Checker

Glenridge Fabricators, Inc. is a dynamic, successful structural steel and miscel-
laneous iron fabricator and erector for more than 30 years in the New York City
area. Our expanding volume of work necessitates a highly qualified candidate
with detailing experience. We offer a competitive salary with year end bonus, and
an excellent benefits package.
If you are interested in looking for a growing, aggressive company, forward your
resume with salary requirements to:

GFISteel@aol.com
Attn: Human Resources
Or Fax (718) 386-1286

To advertise, call 231.228.2274 or e-mail gurthet@modernsteel.com.
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Success by 1,000 Paper Cuts

BY JAKE MCKEE

Want to change the world?

Start small, create success, share results.

I LOVE PUBLIC SPEAKING and I do quite a bit of
it. Most of my engagements focus on social engagement
and customer experience, specifically helping business
people figure out how to better connect with their cus-
tomers, fans, and clients.

There are a few questions I can always count on get-
ting during or after the session:

“But what if nobody in the organization is empowered to
make the changes you mention? Who's job is this change
you refer tof”

Out of all the frequently asked questions in my ses-
sions, that is the one that gets me the most amped up and
ready to pounce. My reaction is normally summed up by a
quote overheard in the hallways of the South by Southwest
conference (SXSW) earlier this year:

“If you know something’s wrong...f****g fix it!”

We'’ve come to see that fear dictates many of our
external-facing business decisions, giving rise to massive
terms of service agreements, non-disclosure agreements,
massive legal team power, and other protectionist tactics.
But it continues to surprise me how afraid we are of our
bosses, colleagues, and management teams.

Whose job is it to fix things we recognize as prob-
lematic? Ours! It is every employee’s obligation to stand
up for their customers, to be on the lookout for ways to
improve the company.

When I started at LEGO, I was a senior web producer
who saw instantly that the adult enthusiast community
was being completely overlooked. I took on a few extra
hours a week to help them. Those few hours turned into
an official part of my job, and then my entire job. I didn’t
ask for permission, I just started fixing it.

Surprisingly, especially for me, nobody told me to
mind my own business or focus on my “real job.” They
started seeing results I was producing and asked me to
take on more and more and more of those duties.

The trick to making this process work is to use a tactic
I call “Success by 1,000 Paper Cuts.” The idea is simple:
start with the biggest element of activity that you can do
without having to get full blown approvals, budget sign
offs, or legal approvals. A single paper cut barely gets
noticed, but enough of them and you can cut off a limb.

Start small, create success, and share results.

Then repeat over and over again until you have a col-
lection of successes that represent a landmark. Bundle that
landmark up and show it off. Use the landmark to get per-
mission to do bigger and more radical—and perhaps more
expensive—projects, but only by the new increment.

Start just a bit bigger; create success, and share results.
So what are the small things you’re going to do

today to impact change and improve your customer
experience? msC
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Have an opinion yould like to share in “Topping Out”? Send your feedback to Tom Klemens, senior editor; at klemens@modernsteel.com.



BIM & RISA:
A Study of Success

Let RISA help you unlock the potential of BIM. That’s what
engineers discovered when they set out to design and optimize a

52-story building at a recent BIM forum.

'The superior floor layout and optimization features of RISAFloor seamlessly integrate
with the power and flexibility of RISA-3D to provide an unparalleled building design

environment. Add the bi-directional link between these leading

Being able to use the familiar family of RISA

engineering platforms and Revit Structure, and you have a recipe

L . . applications that I have used for over a decade
for success. The end result was a significant savings of time and 7P f

resources unattainable using a traditional linear method. belﬁed tremendously with lefuemgmg the emerging
technology of BIM. RISA is committed to
interoperability and integrated practice with

leading BIM applications.

Will F. Ikerd II, P.E.
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COMPUTERS & STRUCTURES, INC.

STRUCTURAL AND EARTHQUAKE ENGINEERING SOFTWARE

Proudly developed in the United States of America

ETﬂBI SAFE

THE INFRASTRUCTURE BUILDING PRoDUCTS ForTHE 2 1° CENTURY
PROTECTING LIVES, PRESERVING THE PAST, AND BUILDING THE FUTURE

COMPUTERS & STRUCTURES, INC.

1995 University Avenue, Berkeley, CA 94704
TEL: (510) 649-2200 www.csiberkeley.com

TECHNOLOGY FOR A BETTER WORLD
CSl is an 1SO-9001 certified company.

ISO GEN063009A1 SAP2000, ETABS and SAFE are registered trademarks of CSI. Copyright © 2009 Computers & Structures, Inc.




