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We are now members of a global stee/ family with 7 steel joist and 3 steel deck
manufacturing facilities in the United States and Mexico.

We aF e now part of a company with over 60 years of steel industry experience.

We arF @ manufacturing the industry-leading “ AA United Steel Deck brand of deck products.

We are confident that we will continue to provide the quality of customer service you
have come to expect for over 40 years.

We are GMG Joist & Deck.

Nicholas J. Bouras, Inc., United Steel Deck, Inc., The New
Columbia Joist Company and ABA Trucking Corporation
have joined forces with Commercial Metals Company to
form GMC Joist & Deck. We will continue to offer the same
professional sales, engineering and customer service along
with the same high quality steel joist and deck products.

We are a team of professionals dedicated to meeting your
expectations as well as your steel needs.

We are CMC Joist & Deck.

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

CMC Joist & Deck
25 DeForest Avenue Summit, NJ 07901

1.800.631.1215 www.cmcjd.com ’ GMG loist & Deck }

CMC Steel Group - Office Headquarters
1 Steel Mill Drive Sequin, TX 78155

CMC Joist & Deck - Divisional Office
440 Knox Abbott Drive Suite 260 Cayce, SC 29033

Formerly Bouras Industries, Inc.

“Manufacturers of United Steel Deck products”




Congratulations to the Winners of Tekla's
2007 North American User Meeting
Model Competition

COMPETITION
ﬁ /

Category 1 Winner: S 0 T

M3 Engineering & Technology Corporation
Steward Observatory Mirror Laboratory
Giant Magellan Telescope Test Tower

“Our project was a very complicated structure. By using Tekla Structures the
intent of design was followed through with the shop drawings and we assured
the client a top quality project.”

an, Project Manager/Architect M3 Engineering

al test tower is a vibration isolated, vertically oriented, optical

Category 2 Winner:
Dowco Consultants Ltd.
Tulsa Regional Convention and Events Center

“Without the use of Tekla Structures, laying out the
complex geometry for this project would have been
close to impossible and would have taken months.”
- Doug McGillivray, Project Manager Dowco
Consultants Ltd.

The $183-million Tulsa Event Center and 18,000 seat
arena is expected to open in the spring of 2008. It
has been described as “The Project of the Century for
Tulsa" as there is no structure of it's kind in Tulsa and
the surrounding region.

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-TEKLA-OK
TEKLA Structures www.tekla.comx
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24 Phantastic! 45 Certifying the Certifier

BY RUBEN MARTINEZ, PE., S.E., AND ADAM JOHNSON BY ROBERTA MARSTELLAR, PE., WITH SHEILA ALEGRIA

Structural steel brings the magic of the Over a three-year period, Quality

Phantom of the Opera to a transformed Management Company improved itself

exhibition hall in Las Vegas. from the inside out—and became I1SO

certified in the process.

innovative structural systems departments
28 The Suite Life design economy

BY ERIC ROTH, PE. 51 Engineering Value into Your Project 6 EDITOR'S NOTE

An innovative steel system is seeing BY DAVID T. RICKER, P.E., UPDATED BY CHARLIE CARTER

increased use in university residence halls, Design economy is a topic that never grows 9  STEEL INTERCHANGE

as illustrated by a current dorm project in old. Here’s an update of a classic MSC article

Pennsylvania. outlining ways to keep your steel projects on 13 STEELQUIZ

time and on budget.

long-span structures 18 NEWS & EVENTS

32 Ocean View career building >
BY WILLIAM BAKER, PE., S.E., ROBERT SINN, PE., S.E., 59 Primary Concerns LETTERS
AND BRADLEY YOUNG, S.E. BY ANNE SCARLETT
Wide open spaces, made possible by long Primary research involving input from RN CCs
spans, are part of a coastal theme at the new clients and industry experts should be a key
Virginia Beach Convention Center. element in developing your firm’'s marketing 66 STEEL JOIST PRODUCTS
strategy.
connections o 67 MARKETPLACE
4(Q A Tale of Two Projects steel joists
BY MICHAEL BOLDUC, PE., JOHN THOMSEN, PE., AND 63 Joist Cause 68 EMPLOYMENT
JOSEPH ZONA, PE. BY P.J. MORAN, PE., AND ERIC JENSEN, PE.
There’s much to consider when choosing Providing the proper information and checking
between field-welded and field-bolted the computer’s work will keep the joist portion
connections for ordinary steel moment of any construction project on track.

frames, and teams from two OSMF health-
care projects offer some insight.

ON THE COVER: The Walter P Moore-designed Phantom Theatre at the Venetian Resort Hotel Casino in Las Vegas.
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StruCad

The World’s Leading
3D Steel Detailing System

StruCad puts a unique array of powerful modeling and detailing tools into
the hands of drafting professionals — providing the most productive solution for
steelwork detailing.

True 3D Parametric Solid Modeling

Automatic Connection Detailing

Complete Project Team Collaboration Facilitated by StruCad Freeware

Incorporated Estimating and Job Costing Facilities

Industry Leading 3rd Party Integration — CIS/2 Full Analysis, Import and Export Functionality
Automatic Drawing Generation, Including General Arrangements, Fabrication and
Erection Drawings

Reporting, Listing and Checking Facilities

Automatic Marking and Revision Control

@ Full CNC/CAM Data Provision with Latest DSTV Standards Including Full Scribing Support

StruM.L.S NeT

The Ultimate Management Information System
for Steelwork Fabricators

StruM.1.S delivers competitive advantage through automation and increased
information flow with improved integration, leading to cost savings,
reduced lead times and complete traceability and tracking.

@ Customer Enquiries and Proposal Management Interface ' - ’,
@ Full CAD Integratlon and Unique Import Wizard for Electronlc Materials Lists /

T Comp et Steelwork

AN g
'To flnd out how AceCad Software can benefit your busmess
- contact us to schedule a no obligation demonstration now.

www.strucad.com



editor’s note

I USED TO THINK THAT JUGGLING WAS ONE OF THOSE NEARLY IMPOSSIBLE
SKILLS THAT ONLY A FEW INCREDIBLY COORDINATED PEOPLE COULD ACCOMPLISH.
Like everyone else, | had picked up three balls countless times, hurled them in the air, and

watched them fall to the ground.

However, during my family vacation this
summer to the Delawana Inn on the shores of
Lake Huron, I attended a brief juggling clinic
(I had wanted to see the instructor the night
before, but that’s a different story involving late-
night shenanigans and misbehaving children).
But after a simple 10-minute lesson (and plenty
of sleep since I didn’t stay up late for the jug-
gling show—yes, I'm bitter), I could keep three
balls in the air, at least for a few moments. I’ll
never be an accomplished juggler (okay, now
that takes some serious skill), but basic juggling
ended up being pretty easy.

It turns out that being “green” is a bit like
juggling: The basics are easy; mastering the
subtleties requires skill and practice.

On the most basic level, steel is inherently
green. Today’s wide-flange members come from
95% recycled material, and steel is completely
recyclable. The mills have cut their energy
usage by more than a third and reduced their
carbon emissions enough to even exceed the
Kyoto protocol. (If you want to know more
about steel’s green qualities, visit www.aisc.org/
sustainability or the Steel Recycling Institute at
www.recycle-steel.org.)

But a recent press release I received from
the good folks at Side Plate Systems reminded
me that there’s a lot more to being green. The
release talked about the need to design buildings
that not only reduce material quantities, but also
reduce the manpower needed to erect the struc-
ture. It explained that while steel is the greenest
structural material, there’s an ecological bal-
ance between reducing material and increasing
manpower. That there’s an even greater impact
on the environment by the workers erecting a
building than there is by the building material

6 MODERN STEEL CONSTRUCTION OCTOBER 2007

itself. And that the worst environmental impact
is from the workers on-site (while shop work-
ers, who usually live closer to the workplace,
have a lesser impact). In other words, the press
release reminded me of many of the advantages
of structural steel construction—advantages that
go far beyond just the amazingly high recycled
content of structural steel.

Of course, being green can go even further.
My friend Sylvie Boulanger (or Dr. Sylvie, as
her fans know her) from the Canadian Institute
of Steel Construction told me that some fabrica-
tors have taken being green to heart to such an
extent that they’ve built a cogeneration plant to
provide cleaner energy and minimize environ-
mental impact.

And while it’s not uncommon for companies
to have light sensors that turn on lights only
when a room is occupied, some companies are
looking at skylights to reduce the need for arti-
ficial lighting. Others are instituting water man-
agement programs. And the best part? These
techniques are not only good for the environ-
ment, but also for a company’s pocketbook.

So don’t just be content with knowing that
being part of the steel design and construction
industry by definition makes you a green con-
sumer. Go beyond the obvious and look at your
processes and designs. Think beyond just get-
ting your LEED points and consider what will
truly make a difference. Even if you only switch
from incandescent bulbs to compact fluorescent
bulbs, it will make a difference.

s UL
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535/2 BIM STARTS WITH CONNECTIONS.

DESIGN OATAHA

Connecting with your partners has never been easier.

Make BIM more than a buzzword. Implement a BIM work process in your company using SDS/2. With features
and products like CIS/2 interfacing and the Global Review Station, SDS/2 helps create better connections with
your project partners. The result: less repetitive data, better communication and short project completion dates.

Stop talking about BIM and start profiting from it. Call or visit our Web site today.

www.sds2.com 800.443.0782 402.441.4000 e-mail: info@sds2.com

Copyright © 2007 Design Data, Inc. All rights reserved.



DX 860
Metal Deck
Fastening System

Your 'ob 'ust ot easier Contractors who make their living on productivity
j j g u have learned to count on Hilti. With the proven DX
860 stand-up decking system, you get your decking
crew off the job and on the way to the next site, in
as little as half the time. And the Hilti systems for
cutting metal deck and fastening deck sidelaps will
speed up the job even more. Fast, reliable decking
systems are just the beginning. Because when it
comes to getting you on and off the job safe and

Hilti. Outperform. Outlast. sound, no one does it better then Hilti.

Hilti, Inc. (USA) 1-800-879-8000 www.us.hilti.com e Servicio al Cliente en espaiol 1-800-879-5000 e Hilti (Canada) Corporation 1-800-363-4458 www.ca.hilti.com



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.

Penetration into the Base Metal

I am concerned with a fabrication shop that is using
E70C-6M. When inspecting heavy columns, I noticed the
welds at the gusset plate have little or no penetration into
the base metal. My wire book is saying the wire is good on
carbon steel up to 70 ksi. Is the gas-shielded metal-cored
wire, which I see as having little penetration, acceptable
on structural steel because the drawing calls for the use of
E70XX filler metal?

Duane Miller of Lincoln Electric provided his thoughts:

The “key” to welding is fusion, not necessarily penetration.
The two often get confused.

Fusion is achieved when filler metal and base metal are melted
together and fused together. Penetration refers to a specific
amount of melting into the base metal. Typically, when pen-
etration is achieved, fusion is assured. However, if penetration is
minimal or nonexistent, then fusion is often uncertain (as appears
to be the case in this situation).

"To your question regarding acceptability, the answer is yes; the
filler metal meets all the requirements of AWS D1.1:2006, Table
3.1. The AWS classification of E70C-6M meets the require-
ments shown on the drawings for E70XX. However, I hasten to
add the caveat that, as with all welding, the welding parameters
(amps, volts, travel speed, preheat, material cleanliness, etc.) must
be such that proper fusion is achieved. With your report of

“little or no penetration,” you should not assume that fusion is
being achieved, even though the electrode meets the AWS D1.1
requirements.

There is no inherent problem with the use of this particular
classification of electrode, but as is the case with all electrodes,
improper procedures and techniques can result in poor quality
welds. If there is no fusion, there are major procedural problems
that must be addressed. Short-circuiting transfer associated with
GMAW welding, low currents, small diameter electrodes, and
other factors can all lead to conditions wherein fusion is not
achieved.

Rather than focusing on the electrode, the concern should be
on the welding parameters and quality. Make sure the WPS meets
the requirements of AWS D1.1 and that the electrode is operated
within the manufacturer’s recommended parameters. If there are
remaining concerns about the suitability of the welding electrode
and the welding procedure parameters being used, it would be
appropriate to perform some mechanical testing on welded con-
nections. Simple fillet weld break tests, which are normally used
for tack welder qualification, can be used to identify fusion prob-
lems. See AWS D1.1 Figure 4.35 for an example of such tests. A
good weld will fail through the throat. If fusion problems exist,
failure will be along the face of the base metal.

Section Properties

I am trying to calculate the I, values found in Section 1 of
the 13th edition AISC manual. The numbers that I get are
close, but don’t quite match what is printed. Are you includ-

ing the fillets in the calculation? What shape do you assume
they are? Where is the thickness of the flange equal to
when shapes have an inner flange surface slope? Is it at the
location half way between the face of the web and the end of
the flange?

Yes, the fillets are included in the calculation of the section prop-
erties listed in the AISC manual tables. The fillet radii used are
based on surveys we conduct of fillet practices used by produc-
ing mills, and the calculations are based upon a parabolic fillet
in a right angle as shown on page 17-40 of the 13% edition AISC
Steel Construction Manual. The t, of a shape with a sloping flange
depicts the average flange thickness taken between the tip of the
flange and the transition point to the fillet.

Kurt Gustafson, S.E., PE.

PJP Weld Capacity

When AISC gave a seminar on the new code, they gave out
laminated “short-cut” cards that identify the ASD tension
capacity of a PJP groove weld as 0.32F;y,A,. I am having
trouble coming up with the origin of the 0.32 factor. For
ASD T have always used an allowable shear stress of 0.3 times
the nominal tensile strength of the weld metal. Can you
explain the difference?

I think that your confusion stems from the distinction between
the directions of applied load with respect to the axis of the weld.
You will note that the laminated cards give a value of 0.30F A,
for shear on the weld, but 0.32F A, for tension on the weld.
Available strength of welded joints is covered in Table
J2.5 of the AISC specification (a free download at www.aisc.
org/2005spec). Note that if you are looking at tension normal to
the weld axis, the nominal strength is 0.60Fyy, and Q = 1.88. If
you are looking at shear, the nominal strength is 0.60Fy,, and
Q =2.00. It will thus follow that the allowable ASD coefficient for
the tension case would be 0.60/1.88 = 0.32, while that of the shear
case will be 0.60/2.0 = 0.30.
Kurt Gustafson, S.E., PE.

Single-Angle Bending

Upon reviewing a condition I have encountered of an
unequal-leg single angle bent about a geometric axis (X-X in
this case) with no restraint against lateral-torsional buckling
along its length, I do not see in AISC specification Section
F10-2 any subsection that encompasses this condition. Is it
advisable to assume that since this condition is not explic-
itly covered with a definition for M,, that there is no case in
which LTB will cause the failure of an unequal-leg single
angle bent about a geometric axis? If not, which equation
would be applicable to determine the LTB criteria for this
condition?

No, lateral-torsional buckling does apply. Refer to the commen-
tary of section F10 at the top of page 16.1-282 for your condition.
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steel interchange

The biaxial bending can be treated using the provisions in Chap-
ter H to combine the forces around the principal axes. Leg local
buckling may also limit the flexural strength for noncompact
angle legs as per Section F10.3

Amanuel Gebremeskel, PE.

Slip-Critical Surface Classes

AISC 341 lists only Class A surface preparation for bolted
connections that are part of the SLRS. This would appear to
eliminate galvanizing as a corrosion control method, since,
when roughened, it is considered a Class C surface. Is this
correct?

No. There is no longer a Class C surface designation in the AISC
specification. Class A surfaces include hot-dip galvanized with
roughened surfaces. See Section J3.8 of the AISC specification (a
free download at www.aisc.org/2005spec) for guidance.

Note that the RCSC specification has not been updated since
the release of the 2005 AISC specification, and, therefore, the
current 2004 release still contains the Class C reference.

For further discussion on the subject of combining the for-
merly separate Classes A and C into a single Class A, see the
Commentary to Section J3.8 of the 2005 AISC specification.

Kurt Gustafson, S.E., PE.

Edge Distance for Anchor Rod Holes

What and where are the requirements for edge distance
for the recommended maximum-size holes for anchor rods
listed in table 14-2?

AISC does not directly address edge distance requirements for
anchor rod holes in base plates. This is a matter of engineering
judgment because only the designer can anticipate what types of
loads the hole is likely to see. See FAQ 7.1.7 at www.aisc.org/faq
for further discussion on the subject.

It is generally not recommended (see AISC Design Guide 1,
Column Buase Plates), but if shear is being transferred through
anchor rods and the engineer can anticipate which anchors can
reasonably be expected to bear against the oversized holes, the
provisions of section J3.4, J3.10, and J4 may be helpful.

Amanuel Gebremeskel, PE.

Historic Steel Beam Designation

We are renovating a job dated 1914. Beams are called out as
9x21. Is this an “I-shape,” 9 in. deep at 21 lb. per ft? Is there
a source for the old beam properties?

Yes, it is very likely an I-shape, and yes, there are sources that
contain information on old beam shapes. The early 1900s era
preceded the formation of AISC and the publication of the AISC
manuals. However, AISC has Design Guide 15, which is a refer-
ence for historic shapes and specifications. This guide includes
information on many shapes that predated the AISC manuals.
The document is available at www.aisc.org/epubs. AISC also has
a shapes database (v13.0 for contemporary shapes and 13.0H for
historic shapes) available on the same web site.

It is likely that the 9x21 shape of your inquiry was an “Ameri-
can Standard Beam” produced by one of the mills of the time.
Today these are called S-shapes and are listed as such in the
design guide. There are multiple listings for shapes with the
S9x21 designation because there was more than one producer of
the shape and the properties may not have been identical. Despite
the variations in cross-section, the S9x21 would be nominally 9 in.
deep and weigh 21 Ib per ft.

Kurt Gustafson, S.E., PE.

Single-Plate Connections with Axial Loads

Is it acceptable to design single-plate connections for shear
and axial loads? If so, what are the design criteria for the
axial load?

The tabulated values for shear connections in the AISC manual
do not address beam connection with axial loads. However, yes,
it is acceptable to design single-plate connections for shear and
axial loads. The same limit states that are covered in Chapter J of
the AISC specification (such as bolt shear, bearing strength at bolt
holes, tension, shear, block shear, etc.) would be applicable.

The extended single-plate connection procedure provided on
page 10-102 is intended as a starting point for cases that deviate
from the limitations imposed on the more traditional conven-
tional configuration. It is used in combination with consideration
of axial force in several examples in the AISC Seismic Design
Manual. As one example, see Example 5.2.

Kurt Gustafson, S.E., PE.

Kurt Gustafson is the director of technical assistance and Amanuel Gebremeskel is a senior engineer in AISC's Steel Solutions Center. Charlie
Carter is AISC's chief structural engineer, and Lou Geschwindner is AISC's vice president of engineering and research.

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.
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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:

SOitfleltionSCen?er

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

tel: 866.ASK.AISC e fax: 312.803.4709
solutions@aisc.org




Swimming in jobs?

Keep your head above water with

Taking on a greater number of jobs creates challenges

When you take on a greater number of simultaneous jobs,
you've simply got more to manage—more drawings, revisions,
and change orders, more material to purchase, more stock to
keep track of, more production priorities to organize,and more
assemblies to ship. FabTrol MRP, the global leading software for
managing steel fabrication, can keep you from drowning.

Having the right tools in place to manage growth helps
Lindsay Allen, who is Operations Manager for Brisbane Steel
Fabrications in Australia, says, “FabTrol MRP software has not
only helped us to take on larger jobs, it has helped us to keep
jobs separate and manageable—allowing us to take on an even
greater number of larger jobs.” To find out how FabTrol MRP
can help you manage growth, call us today at (888) FABTROL.

T

software

A better way to manage rapid growth

Read a case study to learn how
Brisbane Steel Fabrications
has managed rapid growth at

www.fabtrol.com/growth

Fablrol MRP

A better way to manage

FabTrol Systems, Inc.+ 1025 Willamette St., Suite 300, Eugene, OR 97401 U.S.A. - (888) FABTROL - www.fabtrol.com
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WWW.BENTLEYSWINNINGTEAM.COM

A WINNING PLAY
BY TWO OF BENTLEY'S
KEY PLAYERS

BENTLEY'S WINNING TEAM PROVIDES THE MOST COMPREHENSIVE,
INTEGRATED SOLUTIONS FOR THE STRUCTURAL INDUSTRY.

One of these solutions is a complete connection design for building and
plant applications with RAM Connection.

Not only do we offer a complete analysis and design solution for your
structures but now the design of your connections can be performed
integrated with your structural model.

Visit www.Bentley.com/IntegratedConnection to find out more
or contact us at 1 800 Bentley or structural@bentley.com

BENTLEY® \\RAM STAAD

ABentley Solutions Center by Bentley

© 2007 Bentley Systems, Incorporated. Bentley, the B logo, RAM, STAAD, and ProSteel, are either registered or unregistered trademarks or service marks of Bentley Systems, Incorporated or one of its direct or indirect wholly-owned
subsidiaries. Other brands and product names are trademarks of their respective owners.




steel quiz

LOOKING FOR A CHALLENGE? Modern Steel Construction’s monthly Steel Quiz tests your knowledge of steel design and
construction. Most answers can be found in the 2005 Specification for Structural Steel Buildings, available as a free download
from AISC's web site, www.aisc.org/2005spec. Where appropriate, other industry standards are also referenced.

This month’s Steel Quiz was developed by AISC's Steel Solutions Center. Sharpen your pencils and go!

1 True or False: \When checking 6 In composite floor framing, what b. Tension-only bracing is permit-
plates that are loaded in com- defines the minimum required flex- ted for use only in special con-
pression, the designer needs to ural strength of the steel section centric braced frames (SCBF)
consider the limit state of local alone for unshored construction?

c. Tension-only bracing is permit-

ted for use only in ordinary con-

Are channel shapes available as .
7 Grade 507 centric braced frames (OCBF)

buckling.

2 How many methods of second-
order analysis are included in the

2005 AISC specification? True or False: An HSS beam to 1 True or Flase: The AlSC Code of

HSS column moment connection Standard Practice permits the use

3 Does AISC provide a method for in a lateral force resisting frame is ;feagﬁl;:iiiuczaetielr;ezt:;alr’j as(;léor
designing single angles? not prequalified for use in a special g 9

show requirements for quantities,
sizes, and locations of structural
steel where it pertains to those
trades.

moment frame (SMF).
4 Which document specifies the
design, installation, and inspection 9 When is the use of tension-only
requirements for joints that make bracing permitted in Seismic

o > . . .
use of high-strength bolts? Design Categories D, E, and F? TURN PAGE FOR ANSWERS

a. Tension-only bracing is not per-

et 8 (PN exadtem emel ey 5 1 mitted for use in SDCs D, E, and F.

accounted for?

WWW.BENTLEYSWINNINGTEAM.COM

BENTLEY'S INTEGRATED
CONNECTION DESIGN FOR
SHEAR, MOMENT AND
BRACED CONNECTIONS

YOU CAN MODEL, ANALYZE AND DESIGN YOUR STRUCTURES IN
STAAD.PRO, RAM ADVANSE, OR RAM STRUCTURAL SYSTEM - AND
USE RAM CONNECTION FOR SEAMLESSLY INTEGRATED DESIGN
OF SHEAR, MOMENT AND BRACED CONNECTIONS.

And RAM Connection can be used for design of single connections
and to create your details for use in your drawings.

To find out more and view videos on this solution visit
www.Bentley.com/IntegratedConnection or contact us
at 1 800 Bentley or structural@bentley.com
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steel quiz

ANSWERS

False. Chapter E of the 13th edition

AISC specification (available at www.aisc.
org/2005spec) checks global buckling of
such members. Since the mechanism is the
same for local buckling in a plate, local buck-
ling need not be checked.

2Three. The effective length method

and the first-order analysis method are
included in Section C2, and the direct analy-
sis method is included in Appendix 7. These
three methods are explained in greater detail

SSPC Publ

beginning on page 2-10 in the 13th edition
AISC Steel Construction Manual.

3Yes. Section F10 of the 2005 AISC specifi-

cation and its commentary provide meth-

ods for analyzing and designing single angles

with equal and unequal legs. The section
considers both geometric and principal axis
loading for both torsionally restrained and
unrestrained conditions.

The 2005 AISC speciﬁcation (Section J3)

does, although there are many references

ications and Standards

The Leading Source of
sSuriace Preparation
and Coating Standards
for Structural Steel

Surface Preparation
Specifications and
Practices

‘m.FX  Systemsand
' Specifications

SSPC Painting Manual
Volume 2

vl

Good Painting
Practice

SSPC Painting Manual [
Volume 1

SSPC-VIS 1

Fourth Edition

Back in 1950, SSPC was formed to
develop a set of industry-accepted
standards and practices for the
cleaning and painting of structural
steel. Today, more than 50 years
later, many of those same standards
are still being used—by more people
and more industries than ever before.
Although we’ve evolved a lot over the
years, we've never forgotten where

it all started—with you, the steel
industry professional. For sound,
practical surface preparation and
coating standards, turn to SSPC.

Contact SSPC to request your copy of
our free publications catalog, or visit
us online at www.sspc.org.

(© SSPC

the society for protective coatings
40 24th St 6th Fl - Pittsburgh PA 15222

Phone 1-412-281-2331

- Fax 1-412-281-9992

books@sspc.org - http://www.sspc.org
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from this specification to the 2004 RCSC
Specification for Structural Joints Using
ASTM A325 or A490 Bolts. The latter docu-
ment is published by the Research Council
on Structural Connections and is available as
a free download at www.boltcouncil.org. The
13th Edition AISC manual (available at www.
aisc.org/bookstore) also includes a copy of
this document.

Prying action is a phenomenon in bolted
5 construction that affects bolt tension
forces. When a fitting, such as an angle, has
a bolt that passes through it while transmit-
ting tension, deformation of the fitting can
increase the tensile force in a bolt above
that due to the direct tensile force alone.
Proper design for prying action includes the
selection of bolt diameter and fitting thick-
ness such that there is sufficient stiffness
and strength in the connecting element and
strength in the bolt. The procedure for this
design is found in Part 9 of the 13th edition
AISC manual starting on page 9-10.

Per Section 13.1c of the 2005 AISC

specification, the steel section alone shall
have adequate strength to support all loads
applied prior to the concrete, attaining 75%
of its specified strength f'..

Yes. While channel shapes are still rolled

most predominantly to meet the ASTM
A36 standard, it is becoming more common
to find channels rolled to the ASTM A572
grade 50 (or ASTM A992, in some cases)
standard. One can check availability by con-
tacting a steel fabricator, steel service center,
or mill. For a listing of steel mills, service cen-
ters, and material availability, visit www.aisc.
org/availability.

True. There are no HSS beam to HSS

column moment connections that are
prequalified for use in SMF in AISC 358-05
(available at www.aisc.org/aisc358), or in
FEMA 350. If desired, such a detail can be
qualified by testing per Appendix S.

9 c. Tension-only bracing is permitted for
use only in OCBF; see Section 14.2 of the
2005 AISC Seismic Provisions (available for
free download at www.aisc.org/2005seismic).

1 False. Section 3.2 of the AISC Code

of Standard Practice (available for free
download at www.aisc.org/code) specifies
that all quantities, sizes, and locations of
structural steel must be shown or noted in
the structural design drawings. It is permit-
ted to use the other trade drawings to define
detail configurations and construction infor-
mation of structural steel.
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DESCONWIN * DESCONBRACE
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SOLID STEEL

A HIEBREAS IR ENGTHEN:

OKLAHOMA

PIGSKIN

Because Oklahoma weather is so volatile, the OU Sooners desperately needed an indoor practice facility. But the
construction site was so small, there was no room to store the mammoth bowstring and long-span joists needed to

support the building’s roof. So when the Nucor Vislcraft Group was able to deliver the steel in precisely timed waves,

rain, sleet, snow and dark of night. 24/7 if need be. Sorry about that, guys.

we were able to help finish the project ahead of time. And give the Sooners the ability to practice through E:
k)

It’s Our Nature.

| Visit www.vulcraft.com |



news & events

AISC to Offer Online Education Series

Beginning October 1, AISC will intro-
duce a monthly series of online audio
and video short-courses at www.aisc.org/
onlineseminars. These 1- to 1.5-hour
courses can be viewed for free, and after

passing a test on the course content, a
CEU form valid in all states can be pur-
chased for only $25.

The scheduled courses currently
include the following:

T

Shakedown Behavior of Steel-Framed

Oct. 1, 2007 Ted Galambos
Nov. 1, 2007 Stan Rolfe
Dec. 1, 2007 Geoff Kulak
Jan. 1, 2008 Ron Ziemian
Feb. 1, 2008 Shankar Nair

March 1, 2008 Greg Dierelein

April 1,2008  Mike Engelhardt

YOUR ENGINEERING

CONNECTION FOR

STEEL CONSTRUCTION
T\v
Consulting Services, Ltd. Fax:
Experienced Professional
Engineers
Registered Nationwide !
We work with:
Fabricators, Erectors, Detailers,
Architects & Building Owners
* Structural Steel Connection Design
* Stairand Railing Design
* Shop Drawing Review and Supervision
* Design Build Services
* Cold Formed Steel Design
e Curtain Wall Design

* Construction Dispute Resolution
SPECIALIZING IN CUSTOM

TN
WA Phone:  281-260-9749
281-260-9771

STEEL CONNECTION DESIGNS
www.steelconnectiondesign.co

Structures

Fatigue and Fracture Control in Steel
Structures

High-Strength Bolting: The Essentials
Basic Introduction to Nonlinear Analysis

A New Approach to Design for Stability
Seismic Design and Behavior of Composite
RCS Frames

Basic Concepts in Ductile Detailing of Steel
Structures

SSTC Fall Seminars

The Steel Structures Technology Center has
announced three one-day, seven-hour semi-
nars and a two-hour evening seminar. All
four seminars are conducted in cooperation
with the International Code Council (ICC).

Structural Steel and Bolting Inspection
includes International Building Code (IBC)
special inspection requirements, steel mate-
rials, steel fabrication and erection, and
high-strength bolting (one day).

Structural Welding Inspection includes IBC
special inspection requirements and welding
inspection under American Welding Society
(AWS) structural welding codes (one day).

Inspection of Seismic Steel Frames includes
AISC, IBC, and AWS requirements for con-
nection details, welding, bolting, inspection,
and nondestructive testing for steel build-
ings designed to the AISC Seismic Provisions
(one day).

Plan Reading for Steel Construction
includes structural design and shop draw-
ings (two-hour evening format).

For seminar dates and more information,
visit www.steelstructures.com.

IABSE 2008 Call for Papers

The International Association for Bridge and Structural Engineering has issued its
call for papers for the 2008 IABSE Annual Meetings and Congress. The deadline for
abstracts is October 31, 2007. Full papers based on accepted abstracts (acceptance
will be verified by December 31) will be accepted until February 29, 2008. The
annual meeing will take place September 14-19 next year in Chicago. Themes and
topics include design challenges, learning from experiences, creative design and con-
struction processes, and engineering as a global profession. For more details about
paper topics and for more information about the conference, visit www.iabse.org/

chicago08.

2007 World Steel Bridge Symposium

Coming to New Orleans

The 2007 World Steel Bridge
Symposium marches into New Orleans
in just a couple of months. Hosted by
the National Steel Bridge Alliance, a
division of AISC, the annual event will
take place December 4-7 at the Sheraton
New Orleans Hotel. WSBS will host
steel bridge owners, designers, and con-
tractors from around the world to dis-
cuss all aspects of steel bridge design and
construction. The exhibit hall will be full
of products and services to advance the
state-of-the-art of the steel bridge indus-
try, and attendees will learn about the
latest innovations in steel bridges.
Program features will include:
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e Short-span bridges
e Intermediate-span bridges
e Case studies featuring the use of high-
performance steel
® Modular and accelerated bridge con-
struction
e Restoration, rehabilitation, and re-use
e Fabricating, constructing, and erecting
e Innovative bridge designs
e Inspection and maintenance
If you are interested in exhibiting or
sponsoring at the 2007 WSBS, please
contact Jody Lovsness at 402.758.9099 or
lovsness@nsbaweb.org. For more infor-
mation on the symposium, visit www.
steelbridges.org.



Rugged Machines Designed by Engineers Pro Customer Service team keeping you Knowledgeable Software Professionals who
Experienced in Structural Fabrication in the Race with Parts and Solutions help Drive your toughest BIM projects

From start to finish, you need to run a consistently strong race.
Fast lap times really don’'t mean much if you break down along the way.

A driver is only as good as his design team and pit crew - it's the same with shop equipment .

Go with the team that races with you on every lap and delivers winners:

‘ Peddinghaus — Award Winning Design, Unbeatable Parts and Service.
* & s Your Pit Crew during your Toughest Projects.

POWERING YOU TO THE WINNER’S CIRC

300 N. Washington Ave., Bradley, IL 60915 * Phone: 815-937-380T » Fax: 815-937-4003 « www.peddinghaus.com



When Precision Matters

Architects, manufacturers, and designers depend on the experts at Max Weiss Company to roll and form
structural steel to precise specifications. Tight radii, ellipses, bends with tangents--no matter what unique
bending needs your project requires, we can custom roll, hot-form, and fabricate parts that fit perfectly. Our
customers have relied on us to bend carbon steel, stainless, aluminum, copper, and brass in all shapes and
sizes for over sixty years. We also provide value added services including welding, threading, cutting, and
drilling. Let our experience save you time, money, and frustration!

AS/NZS IS0 9001: 2000 Certified
AISC Associate Member

If you can imagine it, we can bend it. Call today for a quote.
8625 W. Bradley Road, Milwaukee, Wi, 53224
Phone: 414.355.8220 e FAX:414.355.4698 e Email: SALES@MAXWEISS.COM

WWW. MAXWEISS.COM g




news & events

PROJECTS

Art Museum of Western Virginia Tops Out

This summer, the Art Museum of Western Virginia, located
in downtown Roanoke, celebrated the topping out its new
museum building. The new 81,000-sq.-ft facility is being built
to better accommodate the Art Museum’s growing collection
and enable it to meet the demands for its education and out-
reach programs.

The building will be a dramatic composition of flowing, lay-
ered forms in steel, patinated zinc, and high-performance glass,
paying sculptural tribute to the nearby Blue Ridge Mountains.

Construction remains on schedule. Installation of the metal
panels that form the exterior wall enclosure has begun, and
numerous ZEPPS panels (Zahner Engineered Profiled Panel
System), which are used to provide the protruding, canti-
levered edges of the building’s undulating roof, have been
installed. Once all of the panels and the remaining roofing
substructure are in place, the structure will be ready for the
stainless steel roof application.

Designed by Los Angeles architect Randall Stout, the Art  Tenn. (AISC Member). The new facility is scheduled to open
Museum’s steel was fabricated by Superior Steel, Knoxville, in the fall of 2008.

Correction

The fabricator of record for the new Dallas Cowboys Stadium was listed incorrectly in last month’s issue. The prime steel
contractor was W & W Steel, which subcontracted some of the secondary support trusses to Prospect Steel. AISC regrets any
confusion caused by the error.

VALLEY JOIST INC.
Steel Joist & Metal Deck

Valley Joist is a member of the Steel Joist Institute (SJI), the trade association of
Steel Joist Manufacturers, and the Steel Deck Institute (SDI), an association of Steel
Deck Manufacturers. Valley Joist has received Certification from Underwriters Labo-
ratories Inc. (UL) on our Composite Deck Types WVC 1 %2, WVC 2, and on Roof Deck
Types F, B and Bl. Valley Joist also has Roof Deck B and Bl Factory Mutual approved.

Valley Joist is a Manufacturer of Steel Joist and Steel Deck:

K Series Roof Deck
LH Composite Deck
DLH Form Deck

Joist Girders

Valley Joist also fabricates a wide range of non-standard Joists and Joist Girders in-
cluding Bow Strings, Rainbow Joists, Single Pitch, Double Pitched, Scissor Joists
and Gable Joists.

Valley’s 100-percent inspected joists and girders, along with its adjacent metal deck

3019 Gault Ave. North plants offer customers one-stop shopping and often provide the quickest service in
Fort Payne, AL 35968 the extremely competitive steel products industry. Valley Joist offers full customer
Ph: (800) 633-2258 service beginning with a computerized detailing department. Complete AutoCAD
Fax: (256) 845-2597 placement drawings are produced for each customer’s building. Valley’s fleet of trail-
ers and modern tractors deliver products the morning construction begins. Because
the majority of construction work is contracted out on a bid basis, Valley gains a com-
255 Logan Road petitive edge by building relationships with customers through good people, great
Fernley, NV 89408 service and excellent quality.

Ph: (800) 263-0324
Fax: (775) 575-7222 Valley Joist has delivered buildings as far north as Alaska, and as far south as Puerto
Rico as far west as the Marshall Islands. We specialize in customer satisfaction and
E-mail: dmackey@valleyjoist.com taking care of your needs. If you want satisfaction in Joist or Deck, you need to give

Web: www.valleyjoist.com us atry!
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letters

Structure-after-design

Most contractors will agree that cost is
designed in. Customer requirements and
site conditions, blended with architects’
willingness to surpass themselves, often
result in projects that seem to be reach-
ing new heights in cost. That said, as steel
detailers we recommend that the custom-
ers not only discuss their projects with
the architects, but also with the structural
engineering group. Get a sound structural
design recommendation first and then
walk it though with the architectural firm

C

in order to get the body and shape onto
the skeleton.

I really enjoyed “Banking on
Sustainability” (July MSC, p 26). This is
exactly what we recommend: a fresh look at
the dynamics of doing things. I congratulate
Mr. Christensen on his approach and I hope
that it confirms a trend in the industry. I'd like
to add that you can bank on the experience of
the structural engineering group every time.

As steel detailers we are quite far down
the food chain and have little say in major
projects. We leave this to the structural

BBl SurPERSTRUCT

TUBULAR SECTIONS

CUSTOM BUILT

TO THE HIGHEST STANDARDS.

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

Manufactured in a variety of shapes and sizes to

your specifications

Large sizes from 12” up to 48” squares and rectangles

Lengths up to 55’
Wall thickness 5/16” to 1”

Excellent column strength and torsional properties

Aesthetically appealing

valmont

TUBING

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

Contact Jeff Simons at Valmont Tubing toll-free at 1-800-825-6668 ext. 3811 or
jis4@valmont.com to learn more on the design possibilities of HSS SuperStruct.
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engineering group, but in many cases they
too have their hands tied. Let’s change that.
Mario Lapointe

North American Steel Detailing

On a Misleading Note?

Zoruba and Liddy did an excellent job
of outlining the specifications relevant
to current structural steel (SteelWise,
March 2007). But in one of their listed
items, namely Direct-Tension-Indicator
Washers, ASTM F959, they offered a note
“e” to their table that stated: “Washers that
express colored dyes when compressed are
not covered by ASTM.”

This note may be misleading because
our Squirter DTT washers are produced
to the requirements of ASTM F959 and
installed according to the corresponding
procedures in the RCSC specification.
The orange silicone itself is not covered
by ASTM, but a DTT having this feature
can still be approved on jobsites and used
exactly as a non-squirting D'TT is used.

We believe the squirt feature, when cali-
brated on Skidmores on bolts at jobsites, as
the manufacturer recommends, can enable
the bolt installers and inspectors to be better
and more efficient, and therefore improve
the constructability of steel structures.

Chris Curven

Applied Bolting Technology Products

Charlie Carter; PE., S.E., chief structural
Engineer with AISC, responds:

Thank you for helping us to clarify our
intent. We should have said that, when wash-
ers that express colored dyes when com-
pressed are used, they are used following the
same procedures as conventional DTTs.

No Mixing, No Welding
I would like to augment the answer
that was given to the first question in the
August Steel Quiz, which asked about the
difference between “filler metal” and “weld
metal.” The term filler metal refers to the
chemistry and physical properties of the
welding metal by itself. The term weld
metal refers to the chemistry and physi-
cal properties of the weld deposit. This
metal is a combination of the effects of the
welding process, the chemistry of the filler
metal, and the chemistry of the base metal.
The answer, as given, did not include the
effect of the base metal. If there is no mix-
ing of the filler metal and base metal, the
joining process is either brazing or solder-
ing, not welding.
D. Robert Lawrence II, CWI, CWE



Hodgson Custom Rollmg Inc.

services a wide variety of industries in the
ENERGY 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.

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, |-beam,
channel, bar, tee section, pipe, tubing, rail, etc.). We specialize in Spiral
Staircase Stringers, flanges, support beams, gear blanks, etc.

PRESS BRAKE FORMING & HOT FORMING

Hodgson Custom Rolling’s brake department processes all types of steel
sections and plate up to 14" thick. Developed shapes such as cones,
trapezoids, parabolas, reducers (round to round, square to round) etc.

PLATE ROLLING & FLATTENING

Hodgson Custom Rolling specializes in the rolling and flattening of heavy plate
up to 7" thick 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.

FABRICATING

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

Hodgson -
Q Custom RoIImg Inc. 1S09001:2000
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.
- g L2H 311 E-mail: hodgson@hodgson.on.ca 14302 - 1526

Website: www.hodgsoncustomrolling.com

HODGSON CAN HELP SOLVE YOUR PROBLEMS
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Phantasticl

BY RUBEN MARTINEZ, P.E., S.E., AND ADAM JOHNSON

Structural steel brings the magic of the Phantom of the Opera
to a transformed exhibition hall in Las Vegas.

- Ny
2wl

Z4'MODERN STEEL CONSTRUCTION OCTOBER 2007

‘J'
N o



“PHANTOM—THE LAS VEGAS SPECTACULAR,” A RECREATION OF THE FAMED MUSICAL "THE PHANTOM OF THE
OPERA,” RECENTLY OPENED TO RAVE REVIEWS AND SOLD-OUT CROWDS AT THE VENETIAN RESORT HOTEL CASINO.
The lavish $40-million, 1,800-seat Phantom Theatre is the result of painstakingly tailored design and use of structural steel to trans-
form an existing exhibition hall into the show’s Paris Opera House setting.

The outcome is magnificent—beautiful finishes, an impressive domed ceiling, and thrilling performances and special effects,
particularly an operable 2,100-Ib Baroque-style chandelier that transforms from a dilapidated state back to its original grandeur

while gliding up to the ceiling.

Scene 1: Laying the Foundation

Micropiles were the foundation system best suited for the con-
strained project site that offered limited access for construction
equipment. Grouted shafts were drilled up to 75 ft deep. Under
steel columns, pile caps utilized groups of three or four micropiles.
The tops of the micropiles—which were designed to carry down-
ward forces as well as uplift and lateral seismic forces—were simply
cast into the walls to support the heavy loads from the concrete
stage house. Using a smaller-than-typical drill rig, the design team
placed column foundations and walls in very the tight spaces cre-
ated by the existing structure and its neighbors.

Scene 2: Stage House Box

Most of this spectacle’s magic happens in the stage house. At
the east end of the theater, the massive concrete stage house is 125
ft long by 45ft wide by 112 ft tall. At the front of the stage house is
the 55-ft-wide by 35-ft-tall plenum that opens to the theater and
through which the audience watches the show. At the roof level,
the 18-in.-thick concrete walls support steel roof framing, which
in turn supports an intricate system of pulleys capable of flying
over 80 tons of scenery.

To resist the large downward and lateral forces imparted by the
pulleys at the counterbalance point, a built-up steel beam—con-
sisting of a W36x230 stiffened by a horizontal W36x160 welded
to the web and stiffened with %-in. plates—was required. A steel
gridiron hangs from the roof steel and provides the crew’s plat-
form, almost 80 ft above the stage. Below the gridiron are two
more intermediate fly gallery platforms from which smaller scen-
ery pieces can be hung. At the stage level, new openings were cut
in the existing concrete floor to accommodate temporary floors
supported at the basement slab below.

Fisher Technica

3D rendering of steel structure supporting the Phantom chandelier
(including tracks, winches, and equipment).

Backstage, the new stage house had to coexist with and incorpo-
rate the neighboring structure. The existing Guggenheim Hermit-
age Museum used a 59-ft-wide by 69-ft-tall steel-framed “mega-
door.” To save demolition costs, the design team moved the door
to the open position and locked it permanently into place, where
it serves as the exterior wall for the loading dock. The 36-in. pipe
column that served as the hinge for the door was filled with con-
crete and incorporated into the stage house wall.

Scene 3: From Museum to Theater

Some interesting transformations were required to nest the
intricately decorated theater within the confines of the existing
structure, which had a heavy concrete structure for the exhibit
floor that withstood live loads of 250 psf. This structure would
have definitely been able to support a theater usage—if not for a
32-ft-wide trench right down the middle! The beams at the trench
edge came equipped with continuous steel embeds that previously
supported a removable floor that spanned from one side to the
other. The existing embeds were used to weld connections for
new (and permanent) composite steel beams that would close the
trench for good and provide a continuous structure to support the
Orchestra seating above.

At the rear entrance to the theater, the elevated Parterre lobby
is comprised of composite beams framing into wide-flange steel
columns. The theater’s stepped seating area is framed with com-
posite beams supported by concrete walls that rest on the existing
floor below. The seating area floor system consists of a minimum
2Y5 in of normal-weight concrete over 12 in composite steel deck.

Column-free viewing and vibration control were important
considerations for patron enjoyment. Patrons seated at the Bal-
cony Level arrive via the Grand Stair from the level below. The

2I00|\ d J2}BA\
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Construction photo of the intricate structural steel backbone of the
ornate theater ceiling.
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elevated Balcony Level is supported pri-
marily by built-up steel plate girders that
provide column-free views for the patrons
below. The plate girders had to cantilever
the required 23 ft and provide enough stiff-
ness to control objectionable vibrations to
balcony patrons, and be shallow enough to
not affect the view from the Parterre below.
"To accomplish these goals, the plate girders
taper from 42 in. deep at the supports to a
slim 8 in. at the cantilever tip.

The theater is laterally stabilized by four
braced frames that were strategically located
by the design team so as to not obstruct any

views, while also providing the necessary
resistance in the event of an earthquake.
With the site falling under Seismic Design
Category C, according to IBC 2000, ordi-
nary steel concentrically braced fames pro-
vided an economical solution. The braced
frames consisted of wide-flange columns
and beams with either double-angle or rect-
angular HSS diagonal members.

Scene 4: A Supportive Ceiling

Like any theater production, Phantom
requires numerous catwalks and equip-
ment rooms above the theater from which

Ficep with
“Wireless

Technology”

Now Offers the
Fastest Single

Spindle Drill Line

on the
Market Today!

That’s right! Ficep has pushed the technology and performance level
of single spindle drills to a new level by incorporating many proven
technological features that are part of their multiple spindle CNC
drilling lines. Some of the productivity features that are now part

of the new Victory 11 are:

# Positive ball screw spindle feed to use carbide tools

for unbelievable feed rates.
¢ 2,000 RPM spindle speed.

& Wireless remote control enhances
floor-to-floor productivity by 30%.

# Self contained design eliminates the
need for trailing cables, wires, hoses, etc.

® Integrated chip collection system.

All this and more at an extremely attractive price!

Give us a call to find out how you can substantially reduce your man
hours per ton for an investment equal to the annual cost of one

employee.

& FICEP

CORPORATION
“Innovative Solutions for All Size Fabricators”

Forest Hill, Maryland 21050
410-588-5800 * 410-588-5900 fax

2301 Industry Court

www.ficepcorp.com

technicians control lighting and other
operations. For this production, however,
the designers also envisioned an intricate
dome ceiling that houses a 2,100-1b mecha-
nized chandelier that can move about the
theater. But, the existing roof structure
did not have the capacity to support such
a structure. To solve this challenge, the
design team devised a long-span solution
to take advantage of the museum’s crane
rails, which were supported by beams 125
ft apart. The design team utilized four steel
box trusses supported by posts from the
crane rail support beams. The box truss
was necessary for stability because the top
chord would not be braced by the roof or
ceiling structure.

The steel fabricator was involved early
in the design phase in order to provide the
most structurally efficient and economical
trusses possible. The fabricator constructed
the trusses on the ground and lifted the
whole truss into place, and also welded all
of the connections—a situation that lent
itself well to the configuration that was ulti-
mately chosen. The chords were web-ver-
tical W14 shapes while the web members
consisted of double-angle tension diago-
nals and HSS compression posts forming
panel points at approximately every 12 ft.
The web-vertical bottom chords allowed
for standard shear connections for the sup-
ported ceiling beams and flexibility in the
location of these beams without subjecting
the chords to minor-axis bending. The two
faces of each box were then connected at
the top and bottom chords with double-
angle laces and battens.

Scene 5: The Chandelier’s Big Scene

Exactly how do you support a chande-
lier that designers described as “exploding”
and is so integral that it is thought of as
a main character? Early design discussions
included a turntable structure, a chandelier
that broke into several pieces, and a chan-
delier that needed to move from its static
position at the center of the domed ceil-
ing to the stage itself—with the Phantom
in it! Again, structural steel proved to be
the answer.

The mechanized chandelier is intro-
duced to the audience in a grand fashion.
The production begins as a dilapidated
chandelier ascends from the stage toward
three other pieces of chandelier and reas-
sembles before gracefully rising to its static
position in the theater ceiling. Later in the
show (and to the surprise of those sitting
close to the stage), the Phantom and the
chandelier descend from the ceiling. Then,



in a flash, the chandelier rises back up to its
at-rest position.

Design requirements for the chande-
lier were coordinated between the struc-
tural engineer and a specialty contractor;
these included the weight allowances for
the chandelier, the tracks, and the various
winches required. In order to support the
tracks on which the chandelier traveled, 16
curved “pocket beams” were designed using
two W21x50 beams with detailed web open-
ings and laced together at the top. The bot-
tom flanges could not be laced, as this would
have literally stopped the chandelier in its
tracks and prevented the travel of the cables
and ultimately the chandelier. The curved
pocket beams were in turn supported by
the ceiling structure (steel beams and box
trusses). Because the chandelier was from
the onset conceived to travel in pieces and
throughout most of the ceiling space, the
engineer had to model, analyze, and design
for the chandelier weights at various differ-
ent locations within the ceiling. This in turn
gave the chandelier’s specialty contractor a
great deal of flexibility in tailoring its path
in the show.

Music of the Night

Ifand when you ever find yourselfin this
Las Vegas theater waiting for the Phantom
overture to begin, take a few moments to
admire the building’s magnificent struc-
ture and intricate interior. A “phantastic”
performance by the design team will take
you back to the Paris Opera House in all
its splendor. On with the show! msC

Ruben Martinez, PE., S.E., principal, and
Adam Fobnson, graduate engineer; are based in
the Austin office of Walter P Moore.
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The Suite Life ......

An innovative steel
system is seeing
increased use in

university residence
halls, as illustrated
by a current

dorm project in
Pennsylvania.

IN LATE 2005, A RESIDENCE HALL PROJECT AT KUTZTOWN UNIVERSITY
WAS IN THE MARKET FOR A STRUCTURAL SYSTEM. As the design team, we
were determined to employ a system that would not only be cost-effective, but would
also exceed expectations for speed and possible winter construction.

We ultimately chose the Girder-Slab System. Often schedule-driven, with the need
to meet occupancy requirements for incoming students, the student housing market has
increasingly turned to this system. To date, it has been utilized on nine student hous-
ing projects at colleges and universities throughout the U.S. It will also be used for a
project at the University of North Florida, currently in design, and was recently chosen
for a 200,000-sq.-ft mixed-use North Quad student housing facility at the University of
Michigan.

Why Girder-Slab?

The new steel and precast composite 258,000-sq.-ft residence hall at Kutztown U. (in
Kutztown, Pa.) is scheduled for occupancy by August 2008. It will include retail space and
meeting rooms in addition to providing 856 beds and several apartment-style units.

When the project was awarded to our firm, I immediately knew what system we should
use (see the sidebar “Discovering D-Beams”). The challenge was convincing our chief
structural engineer, the project manager, and the client that Girder-Slab was the way to
go, given that we had no track record with this system. What finally convinced everyone
was the erection speed. Girder-Slab indicated that with sufficient erection forces and com-
pleted foundations, the building frame, with floors in place, could be erected in 40 days. In
the student housing market, if the building isn’t in place at the start of the school year, a
school can suffer huge revenue losses.

Getting to Know the System

The Girder-Slab System, like any other steel frame, can use several different lateral
load resisting systems, but of course some work better than others. Moment frames can
be used, but D-Beams—the heart of the Girder-Slab System—are very shallow, only 8
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or 9.645 in. deep, and therefore do not have very high moment capacities. Columns in
moment frames often are required to be deeper, making it more difficult to bury them in
the walls of a housing unit. Shear walls can be used for lateral loads, but bringing another
trade on board only slows down the erection.

We found that the Girder-Slab System works best with braced frames; the issue is
finding places within a housing unit to place bracing. Due to the short column-to-column
distances, the braces tend to be steeper than optimum, and brace forces in mid-rise struc-
tures can be very large. Bracing locations need to be addressed early in the project since
they often require thicker walls to conceal the bracing, which needs to be worked into the
overall architectural floor plan.

The Girder-Slab web site (www.girder-slab.com) offers several different types of
typical connections of D-Beams to columns, including shear tabs, end plates, and col-
umn trees. Our drawings were set up to allow the fabricator a choice of connection types.
The fabricator opted for end plate connections. The Girder-Slab standard details we used
show a typical end plate connection with bolts to the column outside of the beam flanges.

In retrospect I would opt for end plate connections with the bolts inside the beam
flanges. Having the bolts outside the beam flanges brought up the questions of whether
this was truly a pinned connection and whether we were introducing unintended moments
into the column. Also, since the end plates and the bolts on the top side of the connection
extend above the precast plank and topping, we have had unanticipated issues with the
plates and bolts being in the way of wall framing. Moving the bolts inside the beam flanges
on end plate connections avoids these issues. Using the 9.645-in. D-Beam, there is room
to tighten the bolts. The FAQ technical section of the Girder-Slab web site suggests two
bolts above and two bolts below the bottom flange. Girder-Slab’s new design guide will
also suggest this.

Finding a Way

Several places in the building required spans that were larger than the 15-ft column
bays typically used with Girder-Slab System. One of these was a lower level vehicle pass-
through. In this case we were able to use the column tree-style connection. Each column
branch was extended 32 ft, allowing us to increase the span at this one location to 22 ft.
Column branches were used on each side of the columns in question in order to balance
the loads into the column and reduce the amount of moment introduced into the column.
As with all longer spans the engineer must be aware of the amount of dead load deflec-

Steel erection at Kutztown University occurred this summer. Lateral bracing is provided by
chevron braces strategically located to avoid window locations.

Discovering D-Beams

The main structural elements for
the Kutztown University project are
D-Beams, the heart of the Girder-Slab
System. Our choice to go this route
was actually due to our experience on
a project prior to the Kutztown build-
ing. This first project was a seven-
story housing unit for another univer-
sity, and the owner had requested a
block-and-plank building. During the
gravity portion of the design, as our
engineer’s design reached the bottom
floor for the bearing walls, he found
that he simply could not get the block
to take the dead and live loads from
the floors above.

As in many housing units, there
were numerous doors along the cen-
ter hallway bearing walls. Thicker walls
or multiple widths were not an option,
as reduction in room size or expansion
of the building width was deemed
unacceptable. Going to a conven-
tional steel frame system would have
increased the building’s floor-to-floor
height and its overall height of the
building—another unacceptable sce-
nario. At this point, the design ground
to a stop, as we had no solution for
bearing walls given the constraints on
the project. Unfortunately, our struc-
tural group was removed from the
project, and we were made aware
that an outside engineering firm had
come up with a solution.

Professional curiosity being what
it is, we inquired which system and
engineer were completing the proj-
ect. The engineering firm, O'Donnell
& Naccarato, Inc., Philadelphia, was
actually the engineering consultant
hired by Girder-Slab Technologies to
oversee the original laboratory and
full-scale testing program.

Through further research we dis-
covered D-Beams, which were used for
this project. A D-Beam is a castellated
tee beam with a flat bar welded to the
web to form the upper flange. The
D-Beam initially supported the plank
weight and construction loads—on its
bottom flange—and then was dow-
eled and grouted to form a composite
section for post-erection loads. | was
left thinking, “We could have done
that if we had only known.” Lesson
learned!

—Eric Roth, PE.
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tion in the system. This is especially true
with the shallow D-Beam members. Even
in lightly loaded members, deflections can
become excessive.

A typical detail for attaching the plank
to the framing is to use weld plates in the
bottom of the plank to connect it to exterior
spandrel beams. Attaching the D-Beams to
the plank is typically accomplished by run-
ning reinforcement through the beam cas-
tellation and grouting the gap to make the
beam composite with the plank. During
erection, multiple floors of plank may be set
before grouting the plank. The erector will
often plumb the structure using cables and
come-alongs. We soon found that as the
cables were tightened during the plumbing
operation, the columns were being pulled
closer together since there is no physical
attachment of plank to the D-Beams prior
to grouting. Angles and shims had to be
added between the plank and the columns
to prevent the plank from any movement
on the bottom flange of the D-Beam. In
the future I would require planks bearing
on D-Beams that are adjacent to the col-
umns to have weld plates installed, thus
preventing movement.

The Right Choice

Was Girder-Slab the right system for
this project? Absolutely! While the Gird-
er-Slab System has span limitations and
requires numerous columns, its speed of
erection and clear underside of structure
are big pluses when dealing with hous-
ing units or hotels and low floor-to-floor
heights. There are some detailing items
that must be addressed during the design
as mentioned above, and as with any new
system there’s a bit of a learning curve. But
the system itself can be analyzed just like
any other steel frame system. msC

Eric Roth is chief structural engineer with STV,
Inc., Douglassville, Pa.

Kutztown University, Kutztown, Pa.
STV, Inc., Douglassville, Pa.
Alvin H. Butz Inc., Allentown, Pa.

Kinsley Construction - Building Division,
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the recently opened Virginia Beach Convention Center’s archi-
tectural design is based on nautical themes and seagoing vessels,
with a strong emphasis on exposed structural support related to
such endeavors.

Images such as sails, yacht fittings, lighthouses, waves, and
water all find their way into the design vocabulary for the facil-
ity. A monumental steel-framed glass curtain that forms the front
entry to the center resembles a wind-filled sail and appears to float
in pools of water. Visitors walk across wooden boardwalks to make
their entrance into the building, where they stroll on carpet that
evokes images of seaweed, beach towels, and sand. The steel and
glass observation tower is reminiscent of a lighthouse, offering
breathtaking views of the ocean and the beach. Exposed struc-
tural steel elements are used throughout the convention center as
a common and unifying theme while supporting the architectural
metaphor of modern, sleek, ocean-going vessels.

The overall footprint of
the convention center is
880 ft by 430 ftin plan. The
project was built in two
phases. The adjacent, exist-
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BY WILLIAM BAKER, PE., S.E., ROBERT SINN, PE., S.E., AND
BRADLEY YOUNG, S.E.

ing convention center was used during construction of the first

half of the new facility. Once this phase was completed and opera-
tional, the existing convention center was demolished and the

adjoining second phase was completed. The full facility opened in

December 2006.

The convention center contains a total of 516,000 sq. ft of
space, 150,000 sq. ft of which is dedicated to column-free exhibi-
tion halls. Structural steel Pratt trusses with arched top chords
were designed to span 256 ft between bearing supports, also creat-
ing a 40-ft-tall unencumbered exhibition space. These open hall
spaces, economically covered by the structural steel roof structure,
are seen as a distinct marketing advantage in terms of heightened
flexibility by the convention center operators; Virginia Beach is in
direct business competition for exhibitions and conventions with
other facilities in nearby cities located along the central eastern
seaboard.

The long-span roof trusses over the ballroom and
exhibition hall spaces are spaced at 30 ft on center
along the length of the convention center, and
are 22 ft deep between the top and bottom
chords at the roof high point and 9 ft
at the north bearing. The roof
cantilevers approx-




N

imately 60 ft beyond the north support and over the facility’s 21
loading docks.

The exhibition hall trusses were shipped to the site in individ-
ual pieces, assembled on the floor of the hall in the lay-down posi-
tion with specified cambers, and then lifted into place as an entire
assembly (approximately 60 tons total) with one fixed-leg and two
crawler cranes without temporary support towers. ASTM A913,
Grade 65 yield steel was used for all long-span roof truss top and
bottom chords. In addition to reducing the total quantity of steel-
work for the roof, the use of 65 ksi grade steel for the truss chords
also required somewhat less crane capacity for the truss lifts. The
arched top chord was fabricated in straight-line segments between
bolted field splices. Diagonal and vertical members of the roof
trusses were specified as ASTM A992 Grade 50 ksi yield steel. All
W14-series roof truss chord and web members are oriented in
bridge-type arrangement with flanges aligned and double gusset
plates at the joints.

Field bolting at the gusset plates is accomplished with 1%-in.-
diameter A490 bolts designed in bearing within standard holes.
Truss camber ordinates up to 3% in. were supplied on the

construction documents at each chord splice location.

NN The roof trusses span between reinforced concrete

: structures to the north and south of the exhibit hall.

3 The southern support is formed from a fixed

; manufactured pot bearing, whereas the north
bearing is of guided expansion type.

All structural steel trusses, ceiling

S

and roof purlins, diaphragm bracing, and roof decking are left
entirely exposed in the final built condition in the exhibition halls,
staying consistent with the notions of exposed structure and inher-
ent strength throughout the facility. All structural steel received a
multi-coat paint system including sand-blasted substrate, zinc-rich
metal primer, and final finish coats. A consistent birch finish color
was used throughout to tie all exposed steel elements into the over-
all architectural design.

Housing the convention center’s pre-function space is a strik-
ing 80-ft-tall glass window wall, subtly curved along its vertical
surface, emulating the profile of a boat’s sail in the wind. This
glass facade is thermally and visually separated into three indi-
vidual modules by reinforced concrete stair towers. Each pre-
function module is approximately 120 ft long in plan and consists
of nine vertically spanning cable trusses spaced at 15 ft on center.
Each cable truss is ground-supported at its base and supported
at its top by a structural steel frame, which is anchored to the
reinforced concrete frame of the main convention center. In addi-
tion, each truss consists of an 8-in.-diameter double-extra strong
structural steel pipe with rigidly connected structural steel “arms”
of cruciform cross-section extending out at various lengths from
opposite sides of the 8-in.-diameter central “spine” column. Fol-
lowing the profile created by these cruciform arms, two 1%-in.-
diameter structural steel cables flank the central spine and give the
trusses their “fishbone” profile. The glass panels at the building
facade span vertically between supporting rectangular HSS that
span horizontally between fishbone trusses. Each pre-function

module is diagonally braced at its roof and back face, and is

tied into the main structure R/C frame to provide lat-
eral stability to the overall system.
The primary function of the ver-
tically spanning fishbone
trusses is to resist the
high design wind
loads imposed
upon
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Wind Tunnel Testing

The Virginia Beach Convention Cen-
ter is located less than a mile from the
Atlantic shoreline in a region prone
to hurricanes and very strong winds.
Therefore, engineering for wind loads
was clearly a critical component in the
design of the structure and its exter-
nal cladding. The “fishbone” cable
trusses that support the pre-function
window wall, as well as the long-span
roof trusses over the exhibition hall and
ballroom, are relatively flexible, lightly
damped, low-frequency structures.
An understanding of these elements’
deformations under the applied loads,
as well as any inertial forces that may
be generated through their dynamic
response to wind, needed to be under-
stood. These structural characteristics,
along with the complex characteris-
tics of hurricane force wind events,
meant that code-prescribed wind loads
alone would not be appropriate in this
instance for developing the design
wind loads; specialized wind tunnel
testing would be required.

The design team turned to Rowan,
Williams, Davies & Irwin (RWDI, Guelph,
Ontario, Canada) to provide wind tun-
nel testing and consulting services for
the project, and a 1:400 scale model
was created for the testing. Due to the
limited overall height of the convention
center and the importance of obtaining
accurate loads for cladding design, a
pressure model was created, utilizing
the high-frequency pressure integration
method for obtaining equivalent static

design wind loads from measurements
taken from more than 700 pressure taps
at the model surface.

A 50-year return period, three-sec-
ond gust design wind speed of approx-
imately 130 mph, which includes an
importance factor of 1.15, was used for
testing. The objectives of the wind tun-
nel testing program were to determine
the peak local winds for cladding design
and overall structural wind loads for the
design of the primary lateral load resist-
ing elements. Wind loads for second-
ary structural elements of the building,
including the long-span roof trusses
over the exhibition hall and ballroom
and the fishbone trusses at the pre-
function space, were also determined.

Wind pressures for the design of
these elements are discovered through
a combination of external pressures
measured directly from the scale model
in the wind tunnel, and internal pres-
sures determined through a combina-
tion of numerical techniques along with
the wind tunnel tests.
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the structure from the coastal environment.
Under the action of wind, the central pipe
acts as the compression chord of the truss,
while the cables act as the tension chords.

The cruciform arms linking the central
pipe with the cables act to link the compres-
sion and tension elements of the fishbone
truss. Because the trusses are pin-supported
at each end, the moment is at a maximum
at mid-height. An initial pretension of 80
kips was introduced to each cable in order
to offset the loss of tension in the cable and
ensure that the cables remained in tension
under wind loads. The main compression
chord of the fishbone truss is extremely
slender when considering its height between
its pin-ended support points. This central
spine relies upon the adjacent cables in ten-
sion to maintain its stability. Under lateral
loads, the fishbone truss central spine devel-
ops destabilizing axial compression while
the cable chord develops stabilizing axial
tension. Essentially, the individual fishbone
trusses are self-stabilizing mechanisms; the
compression chord’s tendency to buckle is
resisted by the cable’s tensile stabilization
forces. The cruciform arms act to link these
balancing mechanisms, and therefore serve
as brace points along the height of the com-
pression spine.

Vertical “fishbone” trusses (at left in photo)—consisting of round HSS, cruciform cross-section
arms, and tension cables—support the glass enclosure of the pre-function space.

The performance of the fishbone trusses
is dependent upon the fitting and connec-
tion detailing to ensure system behavior
consistent with the intent of the engineer-
ing design and analysis. The trusses were
fabricated and tensioned at Josef Gartner

& Co.s fabrication plant in Gundelfingen,
Germany, where the long main pipe and
cruciform arms were placed in a setting
frame and the cables were stressed to the
specified pretension using a hydraulic jack
anchored at the fishbone truss end plate.

&
ProSteel 3D

ProSteel 3D is your complete solution for design,
drawing production and fabrication. Completely
customizable, ProSteel 3D is proven technology that
saves time and increases profit in all aspects of steel
construction. This intelligent steel modeling application
works within AutoCAD.

¢ True 3D modeling of structures and connections

¢ Automatic creation of 2D details, 2D plans, layout drawings, shop drawings and BOM
e Fasily generates stairs, ladders, cages, trusses and combined curved and user shapes
¢ CNC Communication to Peddinghaus, Gontrolled Automation, Ocean Machinery,

Vernon Tools and Studmeister

e Communicates with analysis software
e Special functionality for offshore construction, lattice tower generation,
pressure vessel design and light gauge construction
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Autodesk
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WE SAY THAT G-Clips Tops are better
saddle than Saddle Clips. We have test results
proving G-Clips Tops are stronger and resist
- ’ vibration and deflection. And we offer a
Clips?

money-back guarantee.

So why don't you get some free
samples and see for yourself?

see for Retire those old-fashioned saddle clips and
yourself.

start using the next wave in better, stronger,
longer-lasting grating fasteners. Models are
available in galvanized carbon steel, 316
stainless steel, aluminum and CuNi alloys;
engineered for all popular gratings.
(And complete G-Clip units
attach grating to structural
members with no welding or
drilling; won’t damage paint or
coatings.) Call today for

FREE samples.

| G F I Grating Fasteners, Inc.

P. 0. Box 6438, New Orleans, LA 70174
800-227-9013

Model GT-W Shown www.gclips.com ® Email: sales@gclips.com

NEW RELEASE!

(omrlete Modeling and Design of
Steel Studs, Joists, Channels and Z's

Includes 2004 Supplement to the North
American Specification (NASPEC)

Powerful New Features

Framed Openin?s
Integrated Header, Sill and Jamb Design

HSS Sections

Per AISC “Manual for Steel Construction Allowable
Stress Design” 9th Edition

Floor Joists

Automatically analyzes six load cases including
alternate span live load all from one screen

Shearwall Design

1997 UBC, BC 2000 and IBC 2003.
Wood Sheathing, Gypsum Board and Steel Sheet

Phone: (541) 4265713 = X-Brace Design .
Fox: (541) 757-9885 Straps 1 or 2 Sides, Chord Studs and Strap Connections

www.devcosoftware.com

Downloadable demo, order forms and information on other software from DSI

The setting frame ensured that the cruci-
form arms did not restrain the elongation
of the cables through the end fittings dur-
ing the cable-tensioning operation, avoid-
ing locked-in stresses and deformations in
the cruciform arms and non-uniform force
distribution in the cable trusses.

Once the specified tension had been
achieved, the cable end was locked into place
and the cable fittings at the cruciform arm ends
were fastened around the cables. The fishbone
trusses were mounted as fully assembled and
tensioned units within a supporting frame to
ensure that the transport of the assemblies did
not induce loading conditions and stresses that
were not intended in the design of the trusses.
The trusses were then transported to Virginia
Beach for erection.

Towering Above

The 150-ft-tall observation tower
serves as a focal point and meeting place
for patrons of the convention center. In
addition to a publicly accessible rooftop
deck, the tower houses two special 40-ft-
tall meeting rooms that may be used for
special functions, convention center meet-
ings, and more intimate receptions. Overall,
the $202 million facility is an example of
architects, structural engineers, and mul-
tiple steel fabricators and erectors work-
ing together to exploit the potential for a
wide variety of structural steel shapes and
assemblies within an overall composition
of exposed steel design. msc

William Baker is a partner, Robert Sinn is an
associate partner; and Bradley Young is an asso-
ciate with Skidmore, Owings & Merrill LLP,
Chicago.

Owner

City of Virginia Beach, Va.
Structural Engineer

Skidmore, Owings & Merrill LLP,
Chicago

Architect

Skidmore, Owings & Merrill LLP,
Chicago

Construction Manager

Turner Construction, Chicago

Steel Detailer

Cives Engineering Corp., Roswell, Ga.
(AISC Member)

Steel Fabricator
Cives Steel Company, Winchester, Va.
(AISC Member)

Structural Engineering Software
SAP2000
S-FRAME



Winners Choose Chicago Metal to Curve Steel

400 tons of 12"
_ ) square tubing curved
National Winner - for the retractable,

The University of : :., — ity S | lenticular roof trusses.
Phoenix Stadium. S L ey

2007 IDEAS

2004 EAE National Winner - 310 tons of beams bentincluding 2005 EAE Merit Award — 570 tons of 12, 14, 16, 18, and 20 inch
reverse curves for the Gerald Ratner Athletics Center. Chicago, IL. pipe curved for the Jay Pritzker Pavilion. Chicago, IL.

To help make your next project a winner, call us.

(' CHIGABD METAL e roers o 1-s00-16-450
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WHY OUR

NUTS & BOLTS

| ARE MORE THAN |

NUTS & BOLTS.

Even our simplest products are far from basic. Not only do we manufacture a wide range of high-strength

construction nuts, bolts, and Tru-Tension™ assemblies, but beyond that we stock a variety of grades, sizes and

=N | finishes to meet your not so standard needs. On time. On budget. Plus, our fasteners are made in the U.S.A

and 100% traceable. So no matter where or when a question arises, we’ll find the answer. Because

the smaller the detail, the harder we work to take care of our customers.
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moment connections

A Tale of Two Projects

Teams from two health-care
projects offer some insight into
choosing between field-welded

and field-bolted moment
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Figure 1. Typical field-welded moment connection detail.
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Figure 2. Typical field-bolted moment connection detail.

BY MICHAEL BOLDUC, PE., JOHN THOMSEN, P.E., AND JOSEPH ZONA, P.E.

WHETHER IT'S A 5,000-SQ.-FT ADDITION OR A $185 MILLION
FREE-STANDING BUILDING, MOST OF THE HEALTH-CARE FACIL-
ITIES WE'VE DESIGNED DURING THE PAST DECADE SHARE THE
SAME LATERAL FORCE RESISTING SYSTEM: A STEEL MOMENT
FRAME.

This preference is the result of special design requirements for “essen-
tial facilities,” as well as the unique combination of a need for long life and
renovation flexibility in health-care construction.

Most hospital buildings are considered essential facilities, which the
2003 International Building Code defines as “buildings and other struc-
tures that are intended to remain operational in the event of extreme envi-
ronmental loading from flood, wind, snow, or earthquakes.”

At the same time, it’s typical for health-care buildings to be kept in ser-
vice longer than the typical 50-year life cycle. However, medical campuses
frequently morph and change—constructing new facilities, demolishing
outdated buildings, and renovating and adding on to existing buildings—
all in an effort to keep up with the constantly evolving “state-of-the-art”
for modern medicine and clinical practices.

Because of this “ever-changing” mentality, owners and architects pre-
fer to use structural systems that provide as much future flexibility as
possible.

Two Hospitals, Two Moment Connection Details

For ordinary steel moment frame (OSMF) buildings located in the
eastern half of the country, we typically provide two options for moment
connections: field-welded (Figure 1) and field-bolted (Figure 2). The fab-
ricator is then able to choose the moment connection most appropriate
for the project.

By comparing two projects after completion (both in the eastern half
of the U.S., with one using a field-bolted flange-plate moment connection
and the other a field-welded moment connect), we can objectively look at
lessons learned and challenges faced during the detailing and construction
phases.

The Heart Hospital at SwedishAmerican Health System in Rockford,
IIL. is a four-story, 130,000-sq.-ft facility that was designed to accommo-
date a future two-story vertical expansion. The fabricator on this proj-
ect, Zalk Joseph Fabricators, went with flange-plate moment connections
using all field-bolted connections.

The second project, the Women and Infants Building at the Maine
Medical Center in Portland, is a five-story, 210,000-sq.-ft facility that was
also designed to accommodate a future two-story vertical expansion. The
fabricator, Novel Iron Works, chose field-welded moment connections for
this project.

A Seismic Note

Both projects are located in regions of low or moderate seismic activ-
ity and were designed as OSMFs. The contract documents specify that
the detailing of the moment frames conforms to AISC Seismic Provisions



for Structural Steel Buildings, which requires the moment connection to
develop the full plastic moment capacity of the moment girder.

During the construction phase of the Heart Hospital, the detailer asked
if they could design the moment connections using a seismic response
factor R = 3, consistent with a steel system not specifically detailed for seis-
mic resistance. This is common practice in the low-seismic region of the
Midwest. However, since the building was designed for a future vertical
addition, and because it is uncertain how future code revisions may restrict
the use of the R = 3 design and detailing practice, the OSMF system was
retained.

Choosing the Proper Connection Type

During interviews with the construction managers (CMs), fabricators,
and erectors for these two projects, five key criteria were factored into the  Preheating top flange of moment girder before welding in
selection of either welded or bolted moment connections: cold weather conditions at Maine Medical Center.

Historical regional common practice. Past experience with steel
moment frame projects and the prevailing common practice in the local
geographic regions played large roles in both projects, in terms of the deci-
sion to use moment connections. According to Novel, approximately 90%
of typical moment connections in New England are field-welded and 10%
are field-bolted. In comparison, Zalk Joseph estimates that over the past
decade approximately 50% of the steel moment frame structures they’ve
fabricated used field-welded connections and 50% used field-bolted.

Labor cost: shop labor vs. field labor. Field-bolted moment con-
nections typically require more shop fabrication time to shop-weld large
flange plates to the columns with complete joint penetration (CJP) welds.
However, the amount of field labor should be considerably less, because
installing bolts is faster than field-welding.

In the Rockford area where the Heart Hospital is located, the local iron-
workers union requires a two-person team (one welder and one helper) to
work on all field-welded moment connections, which effectively doubles
the amount of manpower—with certified welders at a premium—and
increases the amount of welding equipment needed. Zalk Joseph chose to
shop-attach the flange plates, anticipating that the reduction in field labor
would compensate for the increases in required shop hours, resulting in a
net savings.

The flange plates were fabricated with an extra %-in. gap—to accom-
modate beam depth tolerances—which was filled with full-coverage shim
plates with matching bolt holes after erecting the girder. Because the
flange plates were designed to develop the full plastic moment capacity of
the moment beams per the AISC Seismzic Provisions, the fabricator consid-
ered the physical size of the flange plates to be burdensome. The flange
plate thickness (up to 2 in.) and length (up to 3 ft 6 in.) made coordination
troublesome with the architectural precast fagade connections bearing on
the exterior moment frame girders near the moment connections. The
thickness of the plates also required additional flange extension plates to
support the metal deck near the ends of the beams.

Weather concerns. Weather is another critical factor to consider as it
can impact the erection schedule. CMs for both projects mentioned that
the anticipated time of year for construction—and the related weather
patterns—plays a role in selecting a moment connection detail. If steel
erection was to be scheduled for the winter, they recommend bolted flange
plate connections, since bolts can be installed in most weather conditions.
However, if the weather was to be favorable during the erection phase,
both CMs preferred using field-welded connections since the erection
tolerances are not as strict. (Field-welding is significantly more weather- ‘ ,
dependent than field-bolting, especially in sub-freezing winter climates completed bolted moment g;irder connection with top and
and during rainy weather.) bottom flange plates at Heart Hospital.

Erecting Heart Hosptial's column “trees” with shop-attached
flange plates for bolted moment girder connections.
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AutoSD STEEL DETAILING
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AutoCAD® 14 - 2008, AutoCAD LT
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detailing structural and miscellaneous
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SwedishAmerican Health System’s Heart Hospital in Rockford, |ll. is a four-story bolted steel

moment frame with capacity for two additional stories.

Since much of the Women and Infants
Building’s steel erection occurred during
winter months, the welding schedule was
significantly impacted by severe cold, wet,
and windy weather. William A. Berry &
Son, the CM, said they would seriously
consider using a bolted moment connec-
tion for future projects where steel erection
was scheduled for winter months.

Conversely, because the construction
for the Heart Hospital occurred mostly
during warmer months, the CM on that
project said that if they had to do it all
over again they would likely go with field-
welded connections to avoid much of the
coordination problems between the bolted
connections, precast supports, and metal
deck. Zalk Joseph said that in hindsight,
the savings they received on the field labor
during steel erection was not adequate to
offset the increase in shop time spent mak-
ing flange plate connections.

Construction schedule. Both CMs
indicated that the construction sequence,
schedule, and logistics are always driving
factors in selecting a moment connection
design. Erecting a complete steel-framed
building involves several different sub-
contractors working in concert with each
other, with the CM serving as the conduc-
tor, directing the overall performance to
ensure that each piece is constructed in the
proper sequence.

On the erection side, the common indus-
try assumption that field-bolted moment
frame erection is faster than field-welded
may not hold true in all cases. Novel said
that the steel erection schedule typically
drives the decision to use field-welded con-
nections, noting that crane time is a pri-
mary component of the erection cost and
that many erectors would rather take time
after the pieces are erected to finish weld-
ing the connections rather than sacrifice
crane time for troublesome erection.
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Field-welded moment girders can be
erected in the same manner as typical grav-
ity framing, with a few bolts in the webs on
each end of the girder to hold it in place.
Once the shear connection is started, the
steel erection crew can move on with the
next piece of steel while the bolt-stuffing
crew follows behind.

During erection of the bolted flange
plate connections at the Heart Hospital,
the steel erector, J.P. Cullen, commented
that they had to line up not only the bolt
holes in the beam web, but also several
of the bolts in the top and bottom flange
plates so that all of the bolt holes were
aligned, before the crane could be “cut
loose” to erect the next piece of steel.

Although erection of the bolted flange
plate moment frame takes longer than the
welded moment frame, once the steel is
erected and in place, the bolted moment
connections can typically be completed
much faster than the field-welded moment
connections. The bolted connections sim-
ply need the remainder of the bolts to be
installed and tightened, and if tension-con-
trolled (T'C) bolts are used, the visual bolt
inspections can be done quickly and easily.

In comparison, the welded moment
frames need the remaining bolts in the
web connection to be installed and tight-
ened (often, slip-critical bolts), and then
welding of the flanges can begin. Typically,
several certified welding crews are required
simultaneously on each project to ensure
that the CJP welds can be completed in a
timely manner. After the welding is com-
pleted, CJP welds must be ultrasonically
tested by a certified weld inspector. Since
the field-welding and inspection process is
time-consuming, poor weather conditions
can cause significant delays to the overall
construction schedule.

Coordination with subsequent
trades. Only after the moment connec-



Maine Medical Center's Women and Infants Building in Portland, Maine (scheduled for com-
pletion in 2008) is a five-story welded steel moment frame with capacity for two more stories.

tions are completely installed and inspected
can the other trades follow. The metal
decking crew will lay out the metal deck
and fasten it to the steel framing, and then
the rebar and concrete crews will place the
reinforcing steel and the concrete slabs.

The metal decking crew must coordi-
nate closely with the welding crew so as
not to cover up incomplete steel connec-
tions, or the decking must be cut open to
allow the welding crew to finish the incom-
plete connections. William A. Berry & Son
stressed that the erection flow should prop-
erly schedule erection, welding, inspections,
decking, and slab pours. The number one
issue from the CM’s standpoint is keeping
all trades moving in unison. This involves
making sure that connections are acces-
sible for welders while the decking crew
is installing deck and that the welds and
inspections are completed prior to moving
on with the construction sequence.

In Retrospect
OSMFs continue to be a preferable lat-
eral force resisting system for health-care

Heart Hospital at
SwedishAmerican Health System

Owner
SwedishAmerican Health System,
Rockford, Ill.

Structural Engineer
Simpson Gumpertz & Heger, Inc.,
Waltham, Mass.

Architect

Perkins + Will, Inc., Boston
Construction Manager

Turner Construction Co., Chicago

Fabricator
Zalk Joseph Fabricators, LLC,
Stoughton, Wis. (AISC Member)

facilities in low and moderate seismic zones
because they provide expansion capabil-
ity and floor plan flexibility. Field-welded
and field-bolted moment connections each
have their own respective places in the con-
struction industry. The dominant factor in
deciding which connection to use turned
out to be the anticipated weather condi-
tions during the bulk of the steel erection
phase. If erection is scheduled for spring,
summer, or fall, welded connections would
likely be the prevailing choice. And if steel
erection will occur during winter months,
serious consideration should be given to
a field-bolted moment frame. Whenever
possible, this decision is best left in the
hands of the construction team. msc

Michael }. Bolduc is a staff engineer; Fobn
H. Thomsen is a senior project manager, and
Joseph F. Zona is a principal and national head
of the Structural Engineering and Engineering
Mechanics Group with Simpson Gumpertz &
Heger Inc.s Waltham, Mass. office.

Women and Infants Building at
Maine Medical Center

Owner
Maine Medical Center, Portland,
Maine

Structural Engineer
Simpson Gumpertz & Heger, Inc.

Architect
TRO-Jung|Brannen, Inc., Boston

Construction Manager
William A. Berry & Son, Danvers,
Mass.

Fabricator
Novel Iron Works, Inc., Greenland,
N.H. (AISC Member)
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Steel Plate Shear Walls

Fagade Attachments

AISC Seminars:

Coming to a Location Near You!

Designed to help working professionals enhance and grow their skills in a productive
training environment, the American Institute of Steel Construction (AISC) is dedicated to
providing you with focused seminars on relevant, timely topics designed to meet your
continuing education needs.

Attend an AISC seminar and discover how to get the most value from your professional
development and earn credits from courses taught by leading industry minds.

NEW! Design of Steel Plate Shear

This short course introduces engineers to steel plate shear walls, a new system for
resisting lateral forces. The system provides significant benefits over other types of
shear walls, including construction speed and cost, reduced weight, and very little
loss of useable floor area. The course covers the basic mechanics of the system
and simple methods for its design as well as the additional detailing, proportioning,
and design requirements necessary for use of steel plate shear walls as a seismic
system with R > 3. Design examples include both wind (low-seismic) and high-
seismic design.

NEW! Facade Attachments to Steel Frames

Perhaps the most complicated details in a building occur where the fagade and
structural frame meet. The details of this interface have a significant impact on the
cost of the project. The performance issues that affect the fagade attachment details
include: proper support of the fagade elements, structural anchorage to the frame,
relative movements, fire protection, waterproofing, thermal and moisture migration,
air infiltration, and sound transmission. Just as these details need to integrate all the
above performance issues, the design team needs to coordinate responsibilities
between the architect, base building engineer, fagade engineer, general contractor,
steel fabricator, steel erector, and fagade subcontractor(s).

AISC Seismic Provisions/Manual

AISC Fall 2007 Seminar
Schedule

Seismic Manual

09/18 Los Angeles (Area), CA
09/20 San Francisco (Area), CA
10/03 Memphis, TN
10/04 Chicago, IL

10/09 Charlotte, NC
10/14 Oakland, CA
10/23 Portland, OR
10/23 Atlanta, GA

10/24 Seattle, WA

10/25 Portland, ME
10/30 Denver, CO

11/01 Albuquerque, NM
11/06 Boston, MA

11/06 Oklahoma City, OK
11/07 New York City
11/08 Nashville, TN
11/09 Philadelphia, PA
11/13 Hartford, CT
11/13 Indianapolis, IN
11/27 St. Louis, MO
11/28 Spokane, WA
11/29 Phoenix, AZ
12/06 Birmingham, AL
12/06 Boise, ID

Specification/Manual

[[J 09/20 Dallas, TX

[] 09/26 Los Angeles (Area), CA
[] 10/25 New York City

[] 11/13 Chicago, IL

Steel Plate Shear Walls

OOoooooooooooooooooooogon

[ 10/17 Los Angeles (Area), CA
[[J 10/18 San Francisco (Area), CA
[] 11/27 Seattle, WA

[71 12/11 Portland, OR

} SEISMIC
DESIGN
] Structural engineers across the country have appealed to AISC for good

MANUAL resources and continuing education seminars on seismic design. In response,

Dr. Thomas Sabol — referencing AISC’s extensive Seismic Design resources — has Facade Attachments
developed a seminar to meet those needs. If you are a practicing structural engineer - 09/19 Boston, MA
looking to increase your knowledge of seismic design of structural steel — E ?gﬁg m.nsburghl,. P/?VIN
make sure you attend this seminar! o 101 K;Egszp&';m

[[] 11/07 Washington DC
AISC Specification/Manual "1 11/08 Raleigh, NC

] 12/12 Houston, TX

[] 12/13 Tampa, FL

This is your final opportunity to attend this very popular AISC Seminar.
Don’t Miss It!

Whether you design in ASD or LRFD, this seminar will accelerate your ability to
design steel buildings according to the 2005 Specification for Structural Steel
Buildings. The 13th Edition AISC Steel Construction Manual will provide valuable
insight into the 2005 AISC Specification, which unifies ASD and LRFD and includes
the specifications for single angles and hollow structural sections.

Register online at www.aisc.org/2007seminars

www.aisc.org/seminars
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Certifying the Certifier

BY ROBERTA MARSTELLAR, P.E., WITH SHEILA ALEGRIA

Over a three-year period Quality Management Company improved itself
from the inside out—and became ISO certified in the process.

THOMAS FULLER SAID, "HE DOES NOT BELIEVE WHO
DOES NOT LIVE ACCORDING TO HIS BELIEF." For years
we at Quality Management Company, LLC (QMC)—the AISC
subsidiary charged with conducting steel fabricator and erector
quality management system audits—had been pushing our pro-
gram participants to do something that we were not committed to
doing ourselves.

When I took the reins in 2004, I wish I'd known the vast im-
provements that implementing the ISO 9001:2000 system would
bring to QMC. I realize now that it’s not about the audit, but rath-
er a way of doing business every single day. The procedures we’ve
set in motion and now adhere to have directly lead to improve-
ments in our communication, problem-solving, customer satisfac-
tion, and more. We incorporate ISO elements, such as reviews of
customer complaints and internal corrective actions, into our staff
meeting agendas. As a group we discuss the root cause of an issue
and what we can do in the future to prevent a reoccurrence. We
compile the feedback we receive from our satisfaction surveys and
review it on a quarterly basis, searching for trends and meaningful
ways to improve the level of service we provide to our program
participants.

The road to an effective quality management system, and ulti-
mately our ISO 9001:2000 certification, was long and challenging,
but in the end it proved to be invaluable. The following story—
warts and all—is an internal, firsthand account of how QMC has
evolved over the past three years. Hopefully, it will serve as inspi-
ration to any fabricator or erector who is considering becoming
certified but doesn’t know where to begin or what to expect. The
quick answer is to take things in steps. As we often say around the
office: “How do you eat an elephant? One piece at a time!”

The following journal entries chronicle QMC’s sometimes-
painful path towads ISO certification:

July 1, 2004: Day one as responsible party in charge of

QMC and AISC Certification
Since accepting the job a month ago I've learned that:

=» Certified companies are upset because engineers aren’t
maintaining requirements for AISC Certification in their
specifications.

=» AISC just introduced a new certification program for building
fabricators, an apparently unwelcome change for fabricators
resistant to change. And efforts to educate the specifiers about
the new program were weak at best.

=» The number of certified fabricators is decreasing.

=» The number of complaints regarding QMC is on the rise.
I love a challenge!

July 2, 2004: Day two

The manager of administration just gave her one-week notice.
That’s more of a challenge than I'd hoped for. She doesn’t have
anything written down that would give me or her replacement any
indication of what to do or how to do it. She has two direct reports.
One started three weeks ago—enough said. The second has ac-
cepted an offer in another department. It’s my second day and the
team is already shrinking.

July 6, 2004: Technically still in my first week

The president just walked out of my office. He received what
he described as his weekly call from a disgruntled program partici-
pant. He’s worried. So am I, but I assured him it would be fine. On
the bright side, we have our first goal: Keep the president’s phone
from ringing regarding certification and audits.

July 9, 2004: A lesson in customer service

I spent the afternoon discussing customer service with a QMC
staffer after I overheard him telling a fabricator participant, “Yeah,
your materials are in my stack...I’ll get to it when I get to it.” This
isn’t his first offense. He’s one of two original team members re-
maining, but we’re considering “voting him off the island.” I'm
held hostage knowing that beyond his rudeness toward customers,
I have little understanding of his role and responsibilities.

October 14, 2004: Days turn to weeks turn to months
Captain Helpful was indeed voted off the island. There is some-
thing liberating in knowing that things really can’t get any worse.
In three months we’ve assembled a brand new team and are start-
ing to find our way. I feel like a dog in a butcher shop: everywhere
I turn there is an opportunity for improvement. Unfortunately, we

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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Lessons Learned the Hard Way

MAKE THE TIME! If you spend more time being proactive, it will save you reactive
time down the road, and you'll have far fewer fires to put out.

PEOPLE! As Jim Collins suggests in his best-selling book Good to Great, get the right
people on the bus. People will pleasantly surprise you. Don’t underestimate them!

CHANGE IS GOOD! Don't be afraid to change the way you do things. It just might be
for the better.

INVOLVE EVERYONE! You waste time trying to guess what people in your organi-
zation do. So, ask them or have them write it down with the understanding that not
everyone dreams of being a technical writer. You can always fine-tune it later.

PRIORITIZE! Focus on what is customer-critical for your organization. Don't waste valu-
able time on procedures that fall into the “would be nice” category.

WRITE DOWN WHAT YOU REALLY DO! In the future you have the opportunity to
revise your procedures as you identify gaps and inefficiencies. In the beginning consider
only what you currently do, not what you'd do in your "perfect world.”

KEEP IT SIMPLE! A well-written procedure should be two pages maximum. Any more
than that is probably a combination of procedures. As for your quality manual, if it can
double as a doorstop, you've gone too far. Less really is more; any necessary updates

and revisions (yes, you will have revisions) will be minimized.

A PICTURE IS WORTH A THOUSAND WORDS! [f a flow chart can clearly commu-
nicate the steps of your procedure, use it. A flow chart with enough information is a
procedure.

FIGHT IT OUT! If you have the “right people on the bus” and they're passionate about
what they do, you can expect some disagreements. Don't fret; constructive disagree-
ments are healthy. Keep an open mind and make room for other perspectives. This will
also help you get buy-in from everyone involved.

YOU NEED BUY-IN! You don't want people going through the motions just because
the boss said so. This is a system that will only be as strong as its weakest link. You can
use the company grapevine to find out where your weak links are. If they are the right
people, it may be as simple as enhancing communication. In a worst-case scenario, they
may not prove to be a good fit for your organization after all.

GO BEYOND WHAT'S REQUIRED! Certification programs like ISO 9001 and the AISC
Certification Standard for Steel Building Structures require certain specific procedures.
However, odds are you will need more procedures to accurately describe the processes
you use in your business. Keep thinking, “If we had to start with all new people tomor-
row, would we have the tools in place for a new team to pick up where the old team left
off?”

REVIEW PROCEDURES TOGETHER! Consider it a valuable training opportunity; you'll
learn a lot about the jobs people do. Look for gaps and overlaps. Remember to keep
attendance lists; they will serve as your documentation of training.

DON'T INSIST ON PERFECTION! Procedures are living documents. If you're commit-
ted to continuous improvement and the evolution of your quality management system,
know that tweaking your procedures will be an essential part of that evolution.

EXPECT CORRECTIVE ACTIONS! If you're convinced that no quality management
system is perfect, then you shouldn’t be surprised by the need for corrective action.
Don't despair! These are valuable learning experiences and an essential part of the
continual improvement process. They will help you identify gaps in your procedures,
training needs, and more.

TRAINING, TRAINING, AND MORE TRAINING! Be sure everyone involved has a
clear understanding of their role in the organization’s quality management system.
Remember, this may be new for them as well.

BE PATIENT! This will take time, especially if you are starting from scratch.

CELEBRATE! No one said it would be easy. Make time to celebrate with your team.
They work hard. They have a lot on their plates and still make time to contribute toward
developing your quality management system. Be sure to thank them and recognize
their contributions.

are still in a highly reactive environment
with little time or resources available to
devote to strategic planning and process
improvement. Things fall through the
cracks everyday: lost payments, certificates
issued to the wrong company (or to the
right company with the wrong date or ad-
dress), etc. On the bright side, the president
is spending less time in my office.

November 17, 2004: Ouch

I'm starting to understand why our
participants are so angry. We introduced
a new program to more than 500 AISC
Certified building fabricators. We gave
them three years to adopt the new pro-
gram, offered a few early seminars on the
new criteria, and then turned our backs on
them. They have until the end of 2005 to
be audited to the new criteria, and out of
the 500, we’ve had approximately 75 early
adopters. It’s starting to look like 2005 will
be a tough year too.

January 5, 2005: ISO?

We are setting goals! At today’s staff
meeting we optimistically discussed the
notion of becoming ISO 9001:2000 certi-
fied. I don’t know what’s involved, but I'm
in favor of anything that would formalize
and improve how we do business. The first
few months felt as though we were recreat-
ing the wheel. We have a good team with a
passion for helping our customers and the
industry; that’s a great start.

March 14, 2005: Are these the worst
of times?

Reality check: The final year of transi-
tion to the AISC Certification Standard for
Steel Building Structures is as bad as we ex-
pected. In spite of the resources and FAQs
we’ve compiled on our web site and our
new “let us help” customer-centric atti-
tude, it appears it’s “too little, too late” for
some. Companies are struggling to make
sense of the criteria and apply it to how
they currently do business. We hear a
lot of “I've been doing it this way for 30
years and...” More important, many of
these companies are struggling to keep
their doors open in the wake of steel price
volatility. They are bidding on jobs at the
11th hour only to find that they are one
of 11 bidders. It’s apparent that becoming
AISC Certified isn’t the first thing they
think about when getting out of bed in
the morning. Yes, doing quality work is
important to them, but like QMC they are
putting out fires and struggling to find the



resources to devote to overhauling their
quality management system.

QMC is pretty much in the same boat
when it comes to our own quality manage-
ment system and ISO certification: It’ll
have to wait. We don’t have the time this
year for anything extra. We have fewer
than five procedures currently documented.
Our customer service program is entirely
reactive. Bottom line: The squeaky wheel
is getting the oil.

January 2006: Ready, Set... ISO!
Today we set our goals for the year. This
will be the year for ISO!

April 11, 2006: A step in the right
direction

The ISO books have arrived! I just
opened up the Q9001-2000, Quality Man-
agement Systems — Requirements. It is written
in English, but it really seems like a foreign
language to me. “Product Realization”—
what is that? Oh, this is going to take some
getting used to...

May 24, 2006: My first ISO lesson

ISO requires that you implement a qual-
ity management system (QMS) that incor-
porates eight principles: customer focus,
leadership, involvement of people, process
approach, system approach to management,
continual improvement, factual approach
to decision making, and mutually ben-
eficial supplier relationships. In turn, you
develop a quality manual and set your qual-
ity policy and objectives. There are also six
required procedures that must be set into
place: control of documents, control of
quality records, internal audit, control of
nonconforming products, corrective action,
and preventive action. Whew, this is going
to be a lot of work for a company starting
from scratch with only six employees!

August 21, 2006: Quality Policy

We finally agreed on our Quality Policy.
I thought this would be the easy part, but I
was wrong. It was an agenda item at no few-
er than three staff meetings. Each time, we
found ourselves debating words and their
meaning. We felt the policy would become
the cornerstone to our journey, so we took
it seriously. Not unlike a mission statement
we wanted something that everyone could
get behind and support. And in the end:

It will be the Policy of Quality Management
Company to ensure and improve the quality of
steel fabrication and erection through audits
and certification.

October 1, 2006: Customer
satisfaction

Today we launched our satisfaction sur-
vey. It is our first vehicle for proactively
collecting customer feedback, and it’s long
overdue.

October 27, 2006: Identify
procedures and prioritize them

At today’s staff meeting we made a list
of the procedures required to conduct busi-
ness. These procedures are above and be-

yond those required by ISO. We came up
with more than 20! Then we prioritized
the list and assigned authors. A priority of 1
indicates the item is customer-critical and
therefore essential to how we do business.
A 3 represents a procedure that is useful,
but perhaps not invoked on a regular basis.

November 1, 2006: Training for
internal auditors

Today’s training for internal auditors
was long and tedious, but I learned a lot.

Having problems hiring
and retaining skilled layout
and fitting personnel?

Chances are you’re like every other fabricator in today’s

market who answers “YES.”

Ficep, the world’s recognized technology leader in structural
steel and plate fabrication systems, has made the first quantum
leap in this process since the introduction of the beam line

concept in the 60’s.

Now you can go directly from a
Tekla or X Steel 3-D model into
Ficep’s proprietary software where
we automatically generate the CNC
program for not just the holes but
also the scribing data for all the
required layout locations without
any manual programming!

The CNC program is automatically generated with our
proprietary software for processing on Ficep’s

CNC beam drilling and plate lines. This will

contain not just holes but also the scribe

lines for all four surfaces and part numbers

to locate and orientate the required detail to

the main member.

If your company wants to be an industry leader going forward and
take the next quantum step in the reduction of your man hours per
ton while solving the challenge of hiring and retaining layout
personnel, give us a call. You will be truly amazed by our technology
and how it will positively impact your operation!

& FicEP

CORPORATION
“Innovative Solutions for All Size F abricators”

2301 Industry Court
Forest Hill, Maryland 21050
410-588-5800 ° 410-588-5900 fax
www.ficepcorp.com
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SDI and SiljointSeminars

If you are an engineer, architect or design
professional, we invite you to attend one of our
upcoming STEEL seminars jointly sponsored by
the Steel Deck Institute and the Steel Joist
Institute. Don't miss this unique chance to
learn from steel deck and steel joist engineering
professionals. You will be exposed to the most
recent information on designing and specifying
with steel deck and steel joists. These seminars
will provide an opportunity to update, refresh or
learn about building design with these efficient
and time proven structural components.

EVENT HIGHLIGHTS:

@ CEUs or PDHs awarded

‘Copy of SDI Design Manual No. 31, Composite Deck
Design Handbook, Roof Deck Construction Hand-
book, Designing with Steel Form Deck White Paper
and SJI 42nd Edition Catalog provided each attendee

.Discount offer for new SDI Diaphragm Design Manual,
DDMO3 - Only available to seminar attendees

Five seminar lectures including design of steel joists
and deck for lateral diaphragm loads

.Continental breakfast and lunch included

.Question and answer opportunities

DATES:

CHICAGO, OCTOBER 2007
NEW YORK CITY, OCTOBER 2007
ATLANTA, NOVEMBER 2007
HOUSTON, NOVEMBER 2007

Register today at
to learn more about specifying and
designing with steel deck and joists.

[ &i ), seeet peck mstiture

P.0. Box 25 « Fox River Grove, IL 60021 « (p) 847.458.4647

At times it felt a bit daunting because it’s so
far from anything I've ever done in the past.
I suspect I won'’t feel comfortable with the
notion until I've actually done it.

November 10, 2006: Writing our
first procedure

Yet another lesson! I thought writing
procedures would be an exercise of simply
listing the steps in a process, but there is
more to it than that. You need a scope, as-
signment of responsibility, related records,
and a revision history. I was surprised that
we could still fit most of our procedures
onto a single page.

November 29, 2006: Writing more
procedures

We’ve been meeting as a team once a
week and taking turns helping each other
write procedures. We pick one procedure
and allow no more than an hour. Today we
discussed the procedure for scheduling of
annual audits. Some jobs are a lot more
complicated than I realized.

January 18, 2007: The internal audit,
part one

As it turns out, the challenge of con-
ducting the internal audit is a function of
who is involved in the audit. Our client
services coordinator was tasked with in-
terviewing me about the subject manage-
ment responsibility for her portion of the
internal audit. We were both nervous! She
didn’t like being the one to put the boss
under the microscope. As the team leader
I felt pressured to have all the right an-
swers. We both survived and learned a lot
in the process.

January 24, 2007: Our first
management review meeting

We reviewed our QMS in its entirety
for the very first time. We discussed the
areas required by ISO such as our quality
policy, goals, customer feedback, and the
results of our internal audit. (We had ten
corrective actions!)

February 19, 2007: Training each
other on our procedures

It was an uncomfortably long meeting
and we only made it through ten proce-
dures. The good news is that we discussed
a lot of gaps and areas of overlap.

April 9, 2007: Day one of our ISO
9001:2000 audit
For many years now we have required

our fabricators and erectors to go through
a rigorous audit in order to obtain their
AISC certification. Today, the tables were
turned and QMC was put under the mi-
croscope.

April 10, 2007: Day two of the audit

It’s finally over! Total corrective ac-
tion requests: four. All in all, it was a very
positive experience. Our auditor had a lot
of useful suggestions for how we could
streamline our processes. It felt like he was
a part of the team. I hope that our own au-
ditors instill the same feeling in our pro-
gram participants.

April 12, 2007: CARs closed
We closed our third and final corrective
action today!

April 20, 2007: It's official!

We received our ISO 9001:2000 cer-
tificate today! This was a rewarding team-
building exercise. And now it’s time to plan

a party for the team; they’ve worked so
hard!

Today: Leading by example

We invested a lot of time and en-
ergy in building an effective quality
management system and obtaining ISO
9001:2000 certification. Many people
have asked, “Was it worth it?” The an-
swer is, “Absolutely!” ISO isn’t perfect,
but it gave us a logical framework for
developing our system, and in the end
it has paid off. We continue to strive for
excellence with the understanding that
there is always room for improvement.
Yes, we still make mistakes. Things still
fall through the cracks, but this happens
much less often these days. ISO has tak-
en us to a level that might not have been
attainable a few years ago. We take great
pride in our accomplishment and look to
the future with an open mind.

If you are considering AISC Certifica-
tion as a means of enhancing your business,
let us help you find your way. We learned
the hard way, but you don’t have to. For
more information call 312.670.7520 or e-
mail us at certinfo@aisc.org. msc

Roberta Marstellar is vice president and Sheila
Alegria is client services coordinator with Qual-
ity Management Company.
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TERMINATOR

DUAL COLUMN
MITER SERIES BAND SAWS

Absolutely the
MOST AFFORDABLE
DUAL COLUMN
DUAL MITERING SAW

for Structural Steel!

v Huge sawing capacity
v Two models - 30" and 42"

v Fast and accurate cuts
every time

Unbeatable Features:

v’ Dual column design for
exceptional accuracy

v’ Miters both directions

v Large 10HP motor drives
2" band saw blade

v Long blade life

v Simple to operate
v Positive clamping
v Digital feedback
v Built by Hyd-Mech

Call for a FREE Video & Brochure

Tel 800.286.3624 - 954.956.3131 « Fax 954.956.3199 + www.oceanTERMINATOR.com * www.oceanmachinery.com
6720 NW 15" Way « Fort Lauderdale, FL 33309, USA



THE STEEL SYSTEMS

Advantage

Not All Steel Detailers Are Created Equal.

For the last quarter-century, we’ve gained 33

the trust of the premier steel fabricators = =

in the industry. Our large team of project : .‘. U000 : .' ° ll Tidfl8
managers, checkers, detailers and . elop - 9 o AS one o

scrubbers allows us to accept extremely
large and complex projects. When you hire
us for a project, we’ll handle the pressure,
oversee a smooth-flowing process and

meet your deadline.

Ready to experience the Steel Systems — Accu racy

Advantage for yourself? Please call us at : Fabricators, erectors and designers find
818.817.4500 or visit our web site at 2 ; ., that our detailing presentations are both

g accurate and efficient. We ensure that
our drawings display all required and
pertinent information and undergo
multiple checking procedures.

Www.sseus.com

Responsiveness

Our abilities to meet time targets and

provide customer support are unmatched
in the industry. During the business week,
our 24-hour production schedule assures
we adjust to sudden changes in design or
specifications without delay.

Steel Systems Engineering, Inc.

Deadlines promised. Deadlines met.™

©2007 Steel Systems Engineering, Inc.



design economy

Engineering Value into Your Project

BY DAVID T. RICKER, P.E., UPDATED BY CHARLIE CARTER, P.E., S.E.

Design economy is a topic that never grows old. Here’'s an update of a classic
MSC article outlining ways to keep your steel projects on time and on budget.

Dave Ricker has been retired and enjoying his explorations in Payson, Ariz. for some time now. His sage advice and years of experience
live on, however, in AISC Engineering Fournal papers, which we often reference when answering questions that come into the AISC Steel
Solutions Center.

Recently, while searching for an old article in the archives of MSC, I happened across an article Dave wrote on how to engineer value
into a project. It read almost as if he had written it yesterday, since so much of the information remains perfectly applicable today.

Following is a slightly updated version of Dave’s April 2000 article. It is interesting how much of the spirit of what Dave recom-
mended years ago is emboldened in a document the Council of American Structural Engineers (CASE) wrote more recently: CASE
962D A Guideline Addressing Coordination and Completeness of Structural Construction Documents.

Perhaps the best way to implement Dave’s time-honored recommendations is to build a relationship of teamwork among project
participants. Everyone brings something to the table that can help the others. Start by talking about Dave’s below recommendations

and see what other ideas can be harvested.

—Charlie Carter

SUCCESSFUL PROJECTS REQUIRE A TEAM EFFORT, WITH
OWNER, DESIGNER, FABRICATOR, AND ERECTOR
KING TOGETHER TO CREATE THE FINISHED STRUC-

. Hach of the key team members have specific roles, and with
dles come responsibilities to the other team members. For
example, one of the fabricator’s and erector’s key roles is to correctly
interpret and comply with the designer’s instructions. In order to
accomplish this goal, however, he or she requires loads, dimen-
sions, and member sizes to be summarized as outlined below:

¢ Beam end reactions for gravity, axial, and torsion loads, as well
as moments, should be shown. Likewise, the designer should
indicate if live load reductions have or can be taken. And, the
designer should indicate whether or not the reactions given are
LRFD loads or ASD loads.

¢ Column loads—not only axial, but also shear loads at splices
and at the base, plus any moments at beam ends, brackets, and
splices—can be shown on the column schedule.

v The designer should indicate diagonal axial loads and whether
they are in tension, compression, or both. If the designer has
preferences for bracing work-point locations or bracing con-
nection design methods, they should be shown.

¢ The fabricator and erector both need to know all special floor
and roof loads and point loads for special equipment or service
requirements, such as beams supporting construction equip-
ment storage areas or jump cranes, during erection. Such items
should be discussed at the pre-construction conference.

v The fabricator and erector need to know which beams, if any,
are subject to vibration loads such as from machine rooms and
elevator beams.

¢ Reactions for special load conditions—such as cantilevered
members, two- and three-span beams, beams with both uni-
form and concentrated loads, and beams with non-uniform
snow-drift loads—should be shown.

v Specific column stiffener and doubler plate requirements should

be shown—including sizes and locations. However, designers

should consider the oftentimes more economical option of

increasing the column size to eliminate the need for stiffening.

v If painting or galvanizing is required, the fabricator and erector
need to know the specific requirements, such as surface prepa-
ration, which members are to be painted, the type of paint, etc.
This information should be expressed using standard SSPC
notation.

v Special attention should be given to details where steelwork
structurally interacts with the work of other trades, such as web
openings, support for fascia panels, support for metal deck, etc.
One of the most perplexing situations for fabricators and erec-

tors is when designers don’t share the information developed dur-
ing the design process. During the design process, the structural
engineer develops all of the information required to fabricate and
connect the structural steel members, including loads, reactions,
stiffening requirements, special conditions, etc. But when it comes
to the design drawing, the engineer all too often merely shows the
member sizes.

Skimping on the design drawing always comes back to haunt
the designer in the form of questions, higher bids, change orders,
arbitrating disputes, a slower review/approval process, and a drag-
ging construction schedule. If it is a question of time, then the
designer is fooling himself or herself. The time the fabricator
spends deriving all of the needed information is passed back to
the owner in the form of higher fees. And the engineer’s approval
reviewer has to spend additional time analyzing the questions and
change orders.

The solution is greater teamwork and a consciousness of the
importance of value engineering. The team member with the great-
est impact on the economic success of the project is the designer.
The team members all live or die with the engineer’s design.

The following is a checklist of items designers should consider
while designing a steel project:
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Capitalize on steel’s strengths. Steel
offers good weight-to-strength ratio, effi-
ciency of pre-assembly, speed of delivery
and erection, strength in three directions,
and ease of modification/renovation.

Keep current on the cost and avail-
ability of the various steel products. A
steel fabricator can supply basic steel prices
and guidance if any of the non-usual grades
of steel applicable to a given product should
be considered (see Figure 1 and the related
information in Part 2 of the 13th Edition
AISC Steel Construction Manual). A designer
also should be aware of where the money is

spent on steel construction: approximately
30% on material, 30% on shop costs, 30%
on erection, and 10% of other items such

as shop drawings, painting, and shipping.

Labor is more than 60%!

Consider using partial composite
design of floor beams—something
in the range of 50% to 75%. Full
composite design is often inefficient and
uneconomical. The cost of one shear stud
in place equals the cost of approximately
10 1b of steel. Unless this ratio can be
attained, the addition of more studs will
prove uneconomical.

Table 2-3
Applicable ASTM Specifications
for Various Structural Shapes

F,Min. | F, Applicable Shape Series
Yield | Tensile HSS
Steel ASTM Stress | Stress? =
Type | Designation (ksi) (ksi) | W M S HP | C | MC | L |Rect é Pipe
A53 Gr. B 35 60
42 58
Gr.B
A500 4 B
Carbon 46 62
Gr.C
50 62
A501 36 58
Gr. 50 50 | 65-100
A529°
Gr. 55 55 70-100
Gr. 42 42 60
6r50 | 50 659 ||
A572 | Gr.55 55 70
Gr. 60¢ 60 75
High- Gr. 65° 65 80
Strength Gr. 1 &Il 509 709
A618f
Low- Gr.ll 50 65
Aloy 50 50 | 60"
60 60 75
A913
65 65 80
70 70 90
2992 5065 | 65 [
Corrosion 42 63
Resistant A242 46+ 67k
High- 50' 70!
Strength A588 50 70
Low-Aloy 547 50 70

B = Preferred material specification.

[] = Material specification does not apply.

[ = Other applicable material specification, the availability of which should be confirmed prior to specification.

Minimum unless a range is shown.
For shapes over 426 Ib/ft, only the minimum of 58 ksi applies.

o ®

Requirement S79).

For shapes with a flange thickness less than or equal to 2 in. only.

T e - o a

Requirement S75).

For shapes with a flange thickness greater than 2 in. only.

= o

For shapes with a flange thickness less than or equal to 1% in. only. To improve weldability a maximum carbon equivalent can be specified
(per ASTM Supplementary Requirement S78). If desired, maximum tensile stress of 90 ksi can be specified (per ASTM Supplementary

If desired, maximum tensile stress of 70 ksi can be specified (per ASTM Supplementary Requirement $91).

ASTM A618 can also be specified as corrosion-resistant; see ASTM A618.

Minimum applies for walls nominally 3-in. thick and under. For wall thicknesses over % in., F,= 46 ksi and F,=67 ksi.

If desired, maximum yield stress of 65 ksi and maximum yield-to-tensile strength ratio ofy 0.85 can be specified (per ASTM Supplementary

A maximum yield-to-tensile strength ratio of 0.85 and carbon equivalent formula are included as mandatory in ASTM A992.

For shapes with a flange thickness greater than 1% in. and less than or equal to 2 in. only.
For shapes with a flange thickness less than or equal to 1% in. only.
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Take advantage of live-load reduc-
tions if governing codes permit.

Select optimum bay sizes. An exhaus-
tive study by John Ruddy, PE., formerly of
Structural Affiliates International in Nash-
ville and now with AISC (AISC Engineering
Fournal, Vol. 20, No. 3, 1983), indicated that
a rectangular bay with a length-to-width
ratio of approximately 1.25 to 1.50 was the
most efficient. The filler members should
span in the long direction with the girder
beams in the short direction (see Figure 2).

Tailor the surface preparation and
the painting requirements to the proj-
ect conditions. Donotoverdo orunder-do
the coating requirements. An extensive
examination of a multitude of aged struc-
tures with steel frames indicates that the
presence or absence of a shop primer is
immaterial as long as the structural steel is
kept dry (see the AISC Specification Com-
mentary Chapter M). These same studies
indicate that shop primer alone affords
very little protection if a structure develops
a serious leak.

In recent years, the trend has gone
toward not painting. There are many side
benefits to be gained by the omission of
paint: no masking around bolt holes, better
adhesion for concrete and/or fire proofing,
easier weldability, ease of inspection, ease
of making field repairs/alterations, etc. If
shop painting is necessary, bear in mind
that a shop coat is by definition a tem-
porary coat—usually serving less than six
months in duration. As such, there is little
justification that the coat be perfect (i.e.,
of uniform thickness with no drips, runs,
or sags).

Show all necessary loads on the
design drawing to avoid costly over-
design of connections or—worse yet—
under-design. The designer who provides
a complete design will find that the subse-
quent review and approval process of shop
drawings will be much quicker and more
positive.

Make sure the general contractor
or construction manager indicates
who is responsible for any “gray
areas” such as loose lintels, masonry
anchors, elevator sill angles, elevator
sheave beams, fastenings for precast
concrete spandrel beams, etc. Unless
the responsibility is specifically delegated,
it is likely that the cost of these items will
be included in the bids of multiple contrac-
tors, which means the owner will pay more
than once for the same article.

Don't require the steel subcontrac-
tor to perform work normally done



by other trades, such as installing masonry anchors, ceiling

hangers, toilet partition supports, window wall supports, B$s » w

etc. Information required to perform this work is often slow to \ I

develop, resulting in needless delay to the fabricator. The most T r 3 3
efficient steel jobs are those on which the fabricator and erector are
allowed to concentrate on the steel frame while unencumbered by
the intricacies pertinent to other trades. This reduces coordination
requirements and allows the steel framework to be turned over to
the other trades in far less time than would otherwise be possible. I

Consider the use of cantilevered rafters and purlins to 3 3
save weight on roof design (see Figure 3). A 8

Do not design for minimum weight alone. The savings in - - <
material cost will often be negated by the need for more members, Select the optimum ba y sSrze
more connections, and more costly shop work and field erection.

Excessively stringent mill, fabrication, and erection tol-
erances beyond state-of-the-art construction practices will
reduce the number of bidders and raise the cost of the
project. ASTM A6 tolerances and those established by AWS and
AISC have served the industry well for many years and should be

adhered to except under extraordinary circumstances where some
special condition dictates a more strict treatment.

(]
2]

L8 w

W10 x 22

Design the proper type of high-strength bolt value. The BOLTS
correct application of each type (snug-tightened, pretensioned, and Vs PL A325N s 0
slip-critical) is well documented in the current AISC and RCSC
specifications. Do not specify “slip-critical” bolt values for the W36 x 170 —7 — W36 x 230

purpose of obtaining an extra factor of safety. The trend in recent
years is toward the use of snug-tightened bolts and bearing values. ] . ]
Allow the use of tension control (twist-off) high-strength S |

bolts. These bolts are as reliable as other methods of pretensioned .
installation and save labor costs in both shop and field.

[ 4 i -
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Figure 4

Where possible, specify fillet welds rather than groove
welds. Groove welds are more costly because of the joint prepa-
ration required and the generally greater volume of weld (see
Figure 4).

Use single-pass welds where possible. This involves keep-
ing fillet welds to a maximum of %is in.

Favor the horizontal and flat welding positions. These
welds are easier and quicker to make, and are generally of high
quality (see Figure 5).

Don‘t specify more weld than is necessary. Over-welding
creates excessive heat, which may contribute to warping and shrink-
age of the members resulting in costly straightening expense.

Grant the fabricator the option of eliminating some col-
umn splices. The cost of one column splice equals the cost of
approximately 500 Ib of A992 steel. However, the fabricator should
study the situation carefully before deciding to omit the column
splice, as the resulting column may be too long for safe erection.
Multi-tier columns should be designed to have splices every two or
four floors. Three-floor columns are to be avoided due to erection
difficulties. The higher up in a tall building, the less desirable it is
to use four-floor columns due to higher wind speed and difficulties
in guying.

Avoid designing column splices at mid-story height.
These are often too high for the erector to reach without rigging
a float or scaffold. If the splice can be located no higher than 5 ft
above the tops of the steel beams, it saves the expense of the extra
rigging and still will be in a region of the column where bending
forces are relatively low (see Figure 6).

Except where dictated by seismic considerations, do
not design column splices to “develop the full bending

-
'

the best way to bolt!
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strength of the governing column size.” Seldom is the splice
located at the point of maximum bending and seldom do the bend- L\ Zﬂ]mmm]:m‘
ing stresses result in a condition that would require a full-strength [ B— T
splice. The column has axial compression stresses. The excess
capacity is allotted to bending stresses that occur as compression

COMPRESSION

in one flange and tension in the other. The compression forces are CLMB'T
added to each other at one flange while at the other flange the ten- gSPLIce

sion force is subtracted from the compression force. Seldom does Benoing
this other side of the column ever go into tension and almost never ? '

into full allowable tension of the magnitude that would require \__ e
a full-strength splice. Thus, except in high-seismic construction, - G le-r
there often is little justification for requiring a full-strength col- COLOMM M—O‘;'.]:'%RLAM

umn splice (see Figure 6). - LOMBINATION

Consider using a heavier column shaft to eliminate the :
need for web doubler plates and/or column stiffeners oppo-

site the flanges of moment-connected beams. One pair of

stiffeners installed costs approximately the same as 300 Ib of A992 - SoRumN
steel if the stiffeners are fillet welded. If they are groove welded, STIFFENER pp_s\“
the cost skyrockets to the equivalent of 1,000 Ib of A992 steel. The K [ DovBLER B

I

cost of one installed doubler plate is about the same as 350 1b of
A992 steel (see Figure 7). Considering that for an average two-
floor column there could be as many as four pairs of stiffeners and
two or more doubler plates, at least 1,900 Ib of A992 steel could
be sacrificed in order to save the time and expense of making the BEAM BEAM
lighter shaft compliant. For more information, see AISC Design

Guide 13: Wide-Flange Column Stiffening at Moment Connections. ! T {

Avoid designing heavy or awkward members in remote, AN
hard-to-reach portions of the structure. This may eliminate U T STIFFENER RS
the need for larger, more expensive hoisting equipment. Figure 7

Reinforce beam-web penetrations only where necessary.

DRILLING/SAWING GEL

DAITO’s new CSD drill and GT saw combination is
the fastest available today.

SPEED DRILLING WITH CARBIDE
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Drilling Machine
with Carhide Drills

CSDr1050

1470 Elmhurst Road, Elk Grove Village, IL 60007

Operator
Moli Industries, Ltd., Calgary CANADA

Tel: 847-437-6788 http://www.daitousa.com

2KeY12



It may be less costly to use a beam with a thicker web, to move the
opening to a less critical location, or to change the proportions of
the opening to something less demanding (see Figure 8). To help
_l_ in designing web openings, AISC published Design Guide 2: Design
of Steel and Composite Beams with Web Openings. AISC also offers a
software program, Webopen, to help in designing web openings.
Allow the prudent use of oversized holes and slots to
facilitate fit-up and erection. They may eliminate or reduce the
need for costly reaming of holes or modification of connection
Locate web penetrations at areas of | partsin the field.
low shear and at mid- dapth_ of beam For ordinary structures, do not specify that connection
material be of one type to the exclusion of other types.
Allow the fabricator to use stock materials to good advantage.
However, the fabricator should recognize that certain structural
situations require specific types of steel. The designer should iden-
tify these special conditions.
Avoid calling for the indiscriminate use of stiffeners.
:E _S_ I I I I Allow partial-depth stiffeners where applicable. Stiffeners are
required to prevent local deformation or to transfer load from one
TYPES OF BUCKLING part of a member to another (see Figure 9). If the main members

are capable of taking care of themselves, then the cost of stiffeners
can be saved.

Avoid odd sections that may not be readily available or
which are seldom rolled, since this could result in costly
delays. Consult with a fabricator concerning the availability of

LDAD

Figure 8

Xeolomn specific shapes.

A B In areas subject to snow drift loading, arrange the purlins
- - parallel to the drift and space the purlins closer together as
the drift load increases so the same gage roof deck can be
Figure 9 used throughout (see Figure 10).

Your Daito Source As owners of our new we have
the increased capacity and versatility to cut our structural steel.
With the larger blade size we have had a dramatic increase in
production, while reducing our maintenance costs significantly
in the first two years. Lejeune Steel is so satisfied with this saw
that we have just purchased an additional saw - The newest

model in the line of machines.
Douglas Ochrlein, Production Manager
2346 N. Main St. B — Lejeune Steel Company Minneapolis, MN
Oshkosh, WI 54901
(920) 231-4100
(920) 231-4303 fax




Space floor beams so as to avoid the necessity for shor-
ing during the concrete pour. The cost of shoring is relatively
expensive and can easily be offset by varying the span, gage or
depth of the floor deck.

Avoid the "catch-all” specification that reads something
like this: “Fabricate and erect all steel shown or implied
necessary to complete the steel framework.” The bids will
undoubtedly be padded to cover whatever might be “implied.” Or
worse: arguments and extras!

Avoid the "nebulous” specification calling for stiffeners,
roof frames, reinforcing of beam web penetrations, etc.,

“as required.” The fabricator and erector are rarely furnished with
enough information at the bid stage to determine what is or is
not required and therefore will include in the bid an allowance
for investigating and furnishing the questionable items whether
they’re needed or not.

Avoid overly restrictive specifications. The more restric-
tions listed in the steel specifications, the greater the chance that
no one will be able to meet them all. This will eliminate some
competition and result in higher bids.

Design for duplication of beam sizes where possible,
since this results in economies of scale. For example, in a mez-
zanine the edge beams often carry less load and could be made
smaller but for the sake of duplication make them the same.

Likewise, design for duplication of connections. For exam-
ple, if most of the filler beams on a job can be connected using a
four-bolt shear plate but a few require only a three-bolt shear plate,
make them all four-bolt connections. This miniscule “give-away”
is more than made up by the efficiencies of duplication—both for
the shop and field. Connection material rarely exceeds 5% of the

:Rnthwn Roof

PH floor (Ma'm Roof [ roof deck
P)—“—- i
: 2 == - = ¥ 5 i
A IR T T T 5
X Joist \bridq;v\q

Figure 10

job total weight. Trying to save a tiny percentage of 5% is not cost-
effective if it leads to special handling, marking, sorting, and other
special treatment of the members in question. msc
David T. Ricker; PE., began his career in the American Bridge Division
of U.S. Steel and later moved to Berlin Steel (Berlin, Conn.), eventually
becoming the company’s chief engineer and then its vice president of engi-
neering. Now retired, be lives in Payson, Ariz.

Charlie Carter is AISC’s chief structural engineer.
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Revised Printing Now Available

Unlock the Code: <

The Seismic Code. ~
. SEISMIC

The International Building Code seismic design DESIGN

requirements are no longer exclusive to California —

unlocking the door for the new national design criteria.

Knowing your technical requirements and seismic
provisions can get puzzling. The AISC Seismic Design MANUALL
Manual gives you the key to unlocking the building code in :

a format that is already familiar to you.

AMERICAN INSTITUTE
With easy-to-understand illustrations rendering every OF

detail for these systems, the Seismic Design Manual STEEL CONSTRUCTION
. i N INC.
guides you through the specifics of when seismic load and

design requirements are essential. AND THE

The Manual highlights the ANSI/AISC 341-05 Seismic STRUCTURAL STEEL
N o EDUCATIONAL COUNCIL

Provisions for Structural Steel Buildings and ANSI/AISC

358-05 Prequalified Connections for Special and

Intermediate Steel Moment Frames for Seismic

Applications. The 2005 Seismic Provisions are the first to

combine ASD and LRFD into a unified format. You will

have all the tools you need in one source for the seismic

design of structural steel.

The new Seismic Design Manual is available at $175.00
for AISC members and $350.00 for non-members. To

order your copy — or to learn more about joining AISC — www. aisc.org
visit www.aisc.org/publications today! 866.ASK.AISC

There’s always a solution in steel.



Primary Concerns

career building

Primary research involving input from clients and industry experts should be
a key element in developing your firm’s marketing strategy.

WHEN MARKETING YOUR A/E/C FIRM TO
POTENTIAL CLIENTS, RESEARCH IS AN IN-
TEGRAL PART OF THE STRATEGIC PLAN-
NING PROCESS. It helps shape the direction of
your efforts—what markets you will enter, expand
within, or exit. It also assists in best reaching sub-
sector groups within markets, because you learn
the nuances that will most appeal to the decision
makers.

Primary research is the most important type
of research to your marketing endeavors. Its pur-
pose is to answer your company’s specific questions,
and it is typically gleaned from direct exposure to
sources through focus groups, interviews, surveys,
observation, and testing.

As technical leaders within your firm, you can
play an integral role in facilitating primary research,
especially within your existing markets. Why? Be-
cause you are the ones regularly engaged with your
clients. By working alongside your marketing/busi-
ness development team, you can collaborate on re-
search to collect the data that will best guide your
firm’s future business decisions.

Asking the Right Questions
Part of the research process is asking ques-

tions that are specific to your firm and its mar-

keting efforts. Some very beneficial insights
might come out of asking your clients questions
such as these:

v/ What trends do you anticipate over the next
three years for your company? How do you
see things changing, and why?

v What imminent economic, social, or political
issues may impact your company, and why?

v What are the biggest challenges that your
company/industry is currently facing?

v How might an A/E/C firm help you to ad-
dress these challenges? Are there additional
services that you would suggest?

v How do you see your personal role in your
company changing in the next three years?

v/ What are the top three decision making crite-
ria that your company uses when selecting an
engineering firm?

v/ What forms of marketing does your firm con-
sider most effective? What kind of informa-
tion would you find most helpful, and in what
form would you like it communicated?

Meeting Planning

Once you determine the data you need, it’s time
to get people talking, sharing, and brainstorming.
Here are four solid techniques to get the most out
of your primary research:

Integrate your research within a client per-
ception discussion. You need to get client feedback
anyway, so why not ask for industry insights at the
same time you are discussing their perception of
your firm and its performance? When you are deal-
ing with clients with whom you hope to have an on-
going (even lifetime!) relationship, my suggestion is
to hold a focus group upon the project’s completion.
Invite an array of people representing various seg-
ments of the project: your day-to-day client contact,
project owner, contractor/construction manager,
sub-consultant(s), real estate entity, etc.

The cool thing about multidisciplinary focus
groups is that attendees will remind one another of
what occurred during the project. Of course, these
meetings can backfire if the project has experienced
some bloopers; only hold them if you’re willing to
professionally manage potential conflict.

In a well-run focus group,
every participant can learn
something.

Once you've received feedback regarding the
project—which will likely include some fantastic
testimonials for future marketing strategies—you
can then move on to facilitate a dialogue around
industry insights. If you have ever participated in
a well-run focus group, then you know that it’s ac-
tually quite fun to hear one another’s perspectives.
A well-run focus group will leave participants feel-
ing that their time was well spent—not just as an
obligatory clearinghouse for feedback, but in terms
of learning something new.

Emphasize the value of the client’s expertise
by including their input in an article or white
paper. Do you write articles for publications, craft
white papers to entice prospects, and submit ab-
stracts to speak at conferences? I hope your answer
is yes, and if so, why not involve a client or pros-

BY ANNE SCARLETT

Anne Scarlett is president of
Scarlett Consulting (www.
annescarlett.com), an
A/E/C marketing advisory
services firm that provides
customized business de-
velopment/marketing
training programs. She

can be reached by phone at
773.251.8132 or by e-muail
at anne@annescarlett.com.
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pect in any or all of these efforts? By let-
ting them know your intentions for pick-
ing their “expert” brains, they will be more
than happy to grant you an interview and
share their thoughts. Not only will you
have new data to support or guide your
firm’s marketing strategy, you’ll also have
information to add to your position within
the article, white paper, or abstract, and
you will be building a stronger rapport in
the process! It’s win-win-win situation.

Stress that having clients and experts
help you can very well help them. Even
in business-to-business contexts, people
love to talk about themselves. It may even
be their favorite subject. So why not stress
the fact that their willingness to share their
perspectives and industry knowledge could
quite possibly help you to help them in their
professional roles, even if you are dealing
with those at the ownership level? In fact,
owners may reap more benefits than anyone,
since they are (often) more vested than any-
one in the growth of the company at large.
By sharing challenges and trends with you,
there is the potential that your firm could,
in turn, evolve and innovate to better serve
their business purpose in the future.

Host a private roundtable forum. Just
as professional organizations hold private,
invitation-only roundtables, so can your
firm. Many A/E/C firms organize special
events for clients and prospects. It’s not al-
ways easy to coordinate these parties, but
it can be done, especially when you are
bringing your own existing clients together.
Let’s say that once a year, you invite repre-
sentative, non-competing clients (just a few,
not all of them) to your firm as a thank you
for their business. Perhaps your agenda
involves a program where you discuss big-
picture external issues that have varying im-
pacts on the attendees. Attendees can share
case studies and lessons learned in relation
to centralized themes (e.g., budget approv-
als, internal workflow/processes, technolo-
gy, etc.). Perhaps you wrap up the business
portion of the program by pairing people
up to brainstorm on one another’s business
challenges. You then conclude with time
for socializing and networking over a meal;
good food is a divine motivator!

Be the Baker

Primary research is like cookie dough.
Once you've collected and mixed all the
ingredients—all of the insights from your
sources—you can roll it out and cut it into
whatever shape best suits your company’s
marketing plan. Just make sure it isn’t half-

baked. MsC
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steel joists

Joist Cause

BY P.J. MORAN, P.E., AND ERIC JENSEN, PE.

Providing the proper information and checking the computer’s work
will keep the joist portion of any construction project on track.

STEEL JOISTS—OR BAR
HEY ARE COMMONLY
E BEEN USED IN
ONSTRUCTION SINCE

1920S. Their original
C rpose was to provide an eco-
nomical lightweight truss to be utilized
as a single-span, uniformly loaded mem-
ber that supported dead loads, including
roofing materials and other permanently
affixed materials and equipment, and live
loads. Standard details were easy to apply;
and the designer could easily enter the
economical joist selection guide and pick a
standard joist.

Today, however, steel joists have evolved
into structural support components with
complex geometries and can be designed
for numerous loading conditions and load
combinations. And thanks to their struc-
tural efficiency, steel joists are a sought-
after solution for complicated framing con-
ditions. Although many joist manufacturers
have the ability to design and build joists
for many different conditions, the costs and
fabrication lead times for specialty products
have increased significantly. In today’s fast-
track environment, keeping things simple
and providing all required information will
help manufacturers stay on schedule.

Most structural steel framing members
are designed and specified by the project’s
engineer of record, and solid web beams
and columns are typically noted on the
structural drawings. The steel fabricator
and detailer develop material cut sheets and
produce shop drawings directly from these
drawings, while the steel joist manufacturer
develops its own erection drawings and bills
of material for the joists, joist girders, and
bridging prior to final design and fabrica-
tion. In addition to the physical dimensions
required to fabricate the joists and girders,
the joist manufacturer must acquire all of
the specific loading information in order to
complete the designs. Unfortunately, much
of the information required for special
design requirements for the joists and joist

o A R
s A

i e B/

girders is not contained on the structural
drawings and must be coordinated between
the joist supplier, steel fabricator, general
contractor, and engineer.

Below are some tips to make the overall
process of selecting, designing, and manu-
facturing joists more efficient. Following
them will allow manufacturers to provide
economical and quality products that meet
project design requirements and schedules.

Compute, Then Check. Advances in
computer technology and proprietary soft-
ware programs have increased the ability
of steel joist manufacturers to design and
accommodate a large variety of conditions
that meet the structural framing require-
ments for very complex buildings. Multiple
software packages are now available that
help manufacturers select standard des-
ignation joists. However, software cannot
apply engineering judgment; it may select
joists that are individually economical, but
that might not be economical on a collec-
tive basis. For example, it is often more
economical to not change joist sizes within
a given bay or when the bay is skewed.
There is a net loss of economy when joist

designations are changed, even though a
specific member has been optimized. The
joist selection software may not account for
bridging or special erection requirements.
It is therefore always prudent to review the
results of software-generated joist selec-
tions and make adjustments as necessary.
Keep KCS in Mind. KCS series joists
(a Steel Joist Institute designation) are usu-
ally heavier than standard or load-per-foot
designation joists. However, these joists
provide excellent versatility and flexibility
when loading requirements are unclear or
if future changes are anticipated. Over the
long term, KCS may be the most economi-
cal solution due to additional time and costs
that result from design changes; design
changes to existing joists often result in
expensive joist modifications. Overall costs
may be lower because KCS joists are “stan-
dard” joists with no special engineering
by the joist manufacturer, no special load
coordination issues, and no special detail-
ing requirements. It is advisable to use
KCS joists wherever possible to minimize
the use of “SP” joists and special load dia-
grams. Remember, KCS joist selections are
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all-inclusive. In other words, all loads must
be included in the KCS designation, except
for net uplift. Do not specify a KCS joist
with additional concentrated loads or other
types of additional loads.

Mechanical Matters. Another method
to simplify design is through the use of
mechanical zones. Often, the final size,
location, and weight of mechanical units
are unknown when the joist manufacturer
begins to detail the job. Therefore, the best
solution may be to design whole bays or
areas for variable mechanical unit place-
ment. Instead of showing and instructing
the joist manufacturer to design each joist
for every individual mechanical unit, which
may change before the designs are final,
instruct them to design for an additional
concentrated load at any panel point on
all joists within the mechanical zone. This
may be a better solution than the use of
KCS joists. For example, an envelope solu-
tion for a mechanical zone may be to spec-
ify each joist to be designed for a 1,000-1b
concentrated load at any panel point. This
is an economical compromise that still pro-
vides needed flexibility and avoids expen-
sive retrofits or joist replacements when
changes occur after joist fabrication.

Don’t Double. In the past, it was com-
mon to use double joists when extra capac-
ity was needed to accommodate additional
loads such as mechanical units. As previ-
ously described, it is more economical and
practical to use mechanical zones or KCS
joists, or to specify additional loads to take
care of additional capacity requirements. In
addition, if bolted cross bridging is required,
it is not possible to install the bridging and
still meet OSHA erection requirements
when joists are doubled.

Space Out. Often, joists are spaced
based on the designer’s past experience,
using rules of thumb or simply dividing
the girder length by some arbitrary num-
ber. It is almost always more economi-
cal to maximize the span of the specified
deck when determining joist spacing. (If
applicable, remember to check Factory
Mutual requirements for maximum deck
spans.) Fewer joists result in lower erection
costs. In addition, fewer, heavier joists may
require less rows of bridging, which will
also reduce erection costs.

Camber Carefully. Oftentimes, dis-
putes arise over mismatched elevations due
to standard joist camber. This problem can
be avoided by not mixing elements of dif-
ferent stiffness within a bay or interrupt-
ing spans of horizontal framing members
with columns (e.g., if a bay is framed with

80-ft-long joists, avoid framing the end
span with an intermediate column and two
40-ft beams). Do not place joists directly
adjacent to walls (masonry or concrete)
running parallel to joists. Instead, provide
a detail for the deck to be supported on the
wall or by an angle attached to the wall, and
then provide a full joist space to the first
joist adjacent to the wall. Standard cam-
ber will not usually be a significant prob-
lem because the deck can be easily pushed
down and attached at the wall.

Standard joist camber may be excessive
at spans around 80 ft to 90 ft. Consider-
ation should be given to the load condi-
tions at which the joists should be level.
If camber is a concern, the manufacturer
should be given specific instructions to
provide special camber and indicate the
loads at which the joists are expected to be
level. The joist manufacturer will calculate
the deflection under those loads and pro-
vide camber accordingly. There may be an
additional expense for special camber, but
special camber is not nearly as expensive as
the remedies that are required to correct
undesirable camber problems.

Making Ends Meet. It is not uncom-
mon for structural drawings to show %16-in.
or Y%-in. fillet welds for end anchorage.
Many joist bearing seats are fabricated
using material that is only ' in. thick. If
possible, specify “%-in. fillet welds with
sufficient length to meet the anchorage
requirements. If required, bearing seat
thickness of %6 in. or % in. can be supplied
at an additional cost.

The Rule of Four. Standard top chord
extensions were developed in order to
give designers an idea of the capacity of
top chord extensions on standard joists.
For example, published capacities for R4
type extensions are capacities expected for
extending the top chord and bearing seat
angles of K4 type joists. Therefore, speci-
fying an R10 extension on a K3 joist may
present a mismatch problem—an exten-
sion and a joist that are incompatible. A
good rule of thumb is to limit the numeri-
cal difference between the designation size
and extension size to four. (For example,
don’t specify an R8 extension on a K3 joist,
as the numerical difference is five.) Con-
tact the joist manufacturer for help with
other options when this limit is exceeded.
Also keep in mind that deeper bearing seats
may provide additional capacity for long or
heavily loaded extensions

Lightening the Load. Even though
there are published capacities for stan-
dard joist girder bearing seats subjected to
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lateral loads, a detail that transfers lateral
loads directly from the joist or girder top

chord to the supporting structural member
is recommended (see above figure). Pub- GET IT cI_OSE-
lished values illustrate that there is very lit-
tle additional capacity available in bearing HIT vuun M ARK.
seats to transfer lateral loads. In addition,
the deformation of standard bearing seats I_ncl( IT BUWN.
under lateral loads may have a negative
impact on frame drift. DHII_I_.

Bearing it All. K and KCS series joists THE NEW HVIDS04S

require 2%-in. minimum bearing on steel,

while LH series joists require 4-in. mini- SWIVEL BASE DRILL.

T3 —

mum bearing on steel. Sufficient bearing It’s tough to line up precise center points
length must be provided to meet required especially in horizontal or upside down
minimums when joists bear on wide- positions with a magnetic drill. But not
flange beams or other structural support with our new swivel base model. Get it
members. A typical problem occurs when close and engage the magnet. Release

the swivel’s quick unlock handle. Line up
the pilot over the center point and lock
the swivel. It’s that simple and only takes
seconds. Hougen makes the tough holes
easy, again.

joists oppose each other on small wide-
flange beams. To resolve this problem, use
6-in. minimum flange widths for support-
ing members for opposing K series joists
and 9-in. minimum flange widths for sup-
porting members for opposing LH series
joists. Staggering joists over narrow beams
requires additional detailing, complicates
the deck layout, and increases the difficulty
of joist and deck erection. msC H

ougern’ -
1 1 2 ; g probi through innovation™ - -
Eric fensen is an engineering manager and i 1-3/8" Eat?t

ending W

PF. Moran is an engineer with Nucor Vidcraft-
Texas in Grapeland, Texas.

800-426-7818 * www.hougen.com Wads in USh
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STEEL JOIST PRODUCTS

Products Offered Product Description

All View System
www.allviewsystem.com
787.786.9878

Canam Steel Corporation
WWww.canam.ws
301.874.5141

CMC Joist & Deck
www.cmcjd.com
800.643.1577 (Hope, Ark.)
800.763.0026 (Eastover, S.C.)
800.706.6476 (Starke, Fla.)
888.643.1577 (Fallon, Nev.)
888.290.6875 (lowa Falls, lowa)
570.568.6761 (New Columbia, Pa.)
915.298.5050 (Juarez, Mexico)

The D.S. Brown Company
www.dsbrown.com
800.848.1730

Gooder-Henrichsen Co.
gooder@sbcglobal.net

New Millennium Building Sys-
tems, Inc.

www.newmill.com
www.steeldynamics.com
260-868-6000 (Butler, Ind.)
419-596-3100 (Continental, Ohio)
540-389-0211 (Salem, Va.)
843-669-5183 (Florence, S.C.)
386-466-1300 (Lake City, Fla.)

Nucor Vulcraft Group
www.vulcraft.com
435.734.9433 (Brigham City, UT)
607.529.9000 (Chemung, NY)
843.662.0381 (Florence, SC)
256.845.2460 (Fort Payne, AL)
936.687.4665 (Grapeland, TX)
402.644.8500 (Norfolk, VA)
260.337.1800 (St. Joe, IN)

Quincy Joist Company
www.quincyjoist.com
850.875.1075

Steel Joist Institute
www.steeljoist.org
843.626.1995

JoistLab v1.0a + Girders Module

Steel Joist Institute open-web steel joists
Joist girders and special trusses
Purlins/girts

Long-span and complex joists

Steel joist products, including the K, LH,
and DLH series and girders

Expansion joints, bearing assemblies, and
specialty products

Open-web steel joists, long-span joists,
joist girders, and specialty joists

Steel joists and girders, including the K,
LH, DLH, and G series

Steel joist products

Open-web steel joists and joist girders

Standards, specifcations, load tables, and
weight tables catalog

Industry organization
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Windows-based software to analyze, design, and detail steel joists and joist girders, following
SJI design specifications. First and only ready-to-use software with such capacities available
in the market.

Short-span, mid-span and long-span, K, KCS, LH, and DLH series joists in accordance with
Steel Joist Institute specifications.

Spans to 120 ft, depths to 120 in., per SJI specifications; custom steel trusses at plants certi-
fied by AISC, and welders certified by AWS and CWB.

Cold-formed using high-strength steel to minimize weight while maximizing capacity.

Longer than SJI from 144 ft to beyond 200 ft; barrel, bowstring, scissor, and double- and
triple-pitched, with engineering of field-bolted splices and complex connections.

The CMC Joist & Deck Division produces long-span steel joists, deep long-span joists, and
joist girders. With seven strategically located fabrication plants providing nationwide service,
CMC Joist & Deck’s goal is to build products that exceed customer expectations and provide
on time delivery, every time, with “NO EXCUSES.” The in-house Joist Test Lab demonstrates
our commitment to improving products and practices through research and development.
CMC Engineering Centers offer detailing and engineering services in addition to construction
solutions.

Bridge Products: D.S. Brown's extensive product line includes: Steelflex Modular Expan-

sion Joint Systems, Versiflex Bearing Assemblies, Cableguard Elastomeric Wrap, Exodermic
Bridge Deck, Fiberbond FRP (Fiber Reinforced Polymer) System, and other specialty prod-
ucts. D.S. Brown is fully integrated, performing and controlling all requirements of a project
internally: research and development; engineering design/CAD detailing; rubber compound-
ing, mixing, extruding, and molding; and custom steel fabrication and machining.

A long-standing member of the Steel Joist Institute and associate member of AISC, Gooder-
Henrichsen has been in business since 1927 and producing joists since the 1960s. With a
newly upgraded 110,000-sq.-ft facility near Chicago, Gooder-Henrichsen has expanded its
product line to include not only all SJI specified products, but also specially engineered
composite joists, gable joists, scissor joists, bow-strings, barrel joists, and super-long-spans
(exceeding 200 ft long). Our customers enjoy friendly and responsive service, as we establish
a reputation for the fastest production cycle in the industry.

The five plants of New Millennium Building Systems produce K, LH, DLH and G series steel
joists and joist girders. In addition to standard products, NMBS manufactures a wide range of
specialty products including bowstring, rainbow, piggyback, and gable joists with lengths to
220 ft and depths to 23 ft. With personal service accompanied by the latest technology, New
Millennium is quickly becoming the number one choice for joist products in North America.
New Millennium Building Systems also produces a wide range of galvanized and painted
deck for roof and floor construction.

Nucor Vulcraft Group is the nation’s largest producer of steel joists, joist girders, and steel
deck. Vulcraft also produces highly engineered products, such as composite floor joists.
Vulcraft's seven facilities across the United States produce roughly 800,000 tons to 1 million
tons of joist and deck each year. A variety of joist and joist girder configurations are available
for architectural consideration, including arched chord, bowstring, scissor, and single- and
double-pitched designs. Vulcraft's engineers are experienced with customized applications.
Vulcraft products, made from more than 90% recycled materials, have been essential ele-
ments in green buildings.

Quincy Joist Company manufacturers all types of open-web steel joists and joist girders in
compliance with Steel Joist Institute standards and specifications. Open-web steel joists
are manufactured with the highest quality standards in the industry to meet our customers’
requirements. We have the engineering capability to design and manufacture joists for all
your specialty projects or fast-track requirements.

The 183-page reference is ANSI-certified.

Besides setting standards for the steel joist industry, the Steel Joist Institute works closely
with major building code bodies throughout the country to develop code regulations regard-
ing steel joists and joist girders. The Institute also invests in research related to steel joists
and joist girders and offers a library of publications, ongoing educational seminars, and
research aids such as a steel joist identification service.
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STEEL JOIST PRODUCTS

Products Offered Product Description

Valley Joist, Inc.
www.valleyjoist.com
800.633.2258

K, LH, and DLH joists and joist girders

Valley Joist is a manufacturer of steel joists (K, LH, and DLH and joist girders) and steel deck

(roof deck, composite deck, and form deck). Valley Joist also fabricates a wide range of non-
standard joists and joist girders including bow strings, rainbow joists, single-pitch, double-
pitch, scissor joists, and gable joists. Valley offers customers one-stop shopping and provides
quick service. Valley offers full customer service, beginning with a computerized detailing
department. Complete AutoCAD placement drawings are produced for each customer’s
building. Valley’s fleet of trailers and modern tractors deliver products the morning construc-

tion begins. Valley Joist has delivered buildings as far north as Alaska, as far south as Puerto

Rico, and as far west as the Marshall Islands.

Ny

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

marketplace

Are you thinking of becoming AISC Certified?
Quality Management Company can help!

Writing your own Quality Manual may be easier than
you think. QMC Online (www.gmconline.com) has
a multitude of free resources that can save you time
and money preparing your documentation required
for AISC Certification. At QMC Online, you’ll find:

e A downloadable sample quality manual geared
to both large and small fabricators, that includes
instructive comments from QMC

e Sample procedures with guidance on how to
write them effectively

e Required references that meet current codes and
standards for your library

e Answers to over 100 frequently asked questions

e Samples of internal audits and more

Make QMC Online your first stop when considering
AISC Certification, or call 312.670.7520.

The Northwest’s Premier Rolling House

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

We Bring Metal To Life

WANTED

QUALITY-CONSCIOUS, GOAL-ORIENTED, AND PROAC-
TIVE STRUCTURAL STEEL FABRICATORS COMMITTED TO
QUALITY WANTED FOR AISC QUALITY CERTIFICATION
PROGRAM. AISC is looking for capable fabricators of any
size interested in reinforcing their positive reputation within
their local market by implementing a quality management
system addressing all aspects of their business processes.
Candidates must be willing to subject themselves to a
rigorous annual third-party independent audit. Successful
candidates will become AISC Certified, proving to speci-
fiers, contractors and owners that they have the personnel,
experience, equipment and knowledge to deliver a qual-
ity product. All interested applicants please contact AISC at
312.670.7520 or certinfo@aisc.org.
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AISC CERTIFICATION
DONE THE ATEMA WAY

What are Fabricators saying about Atema?

“Not only did Atema help us prepare for our audit, they also helped us make
the better business decisions. “
- Midwest Based Fabricator

“I was able to understand the requirements and develop a clear path to meet the
requirements and improve my business.”
- Southern based Fabricator

“Thanks Atema! We did not receive any Corrective
Actions and now we’re certified!”
- Northeast based Fabricator

Call: 312-861-3000
information@atemainc.com
www.atemainc.com

ASSOCIATE
MEMBER

AISC Quality Certification

Our hands-on experience...
Our on-site guidance and training...

Together they make getting and using AISC Certification much faster,
gasier and more economical.

JAMES M. MOONEY & ASSOCIATES

ASSOCIATE
MEMBER

Call 941-223-4332 or 941-485-7172
jmmoon94@aol.com

Experience Counts in AISC Certification...Just Ask Our Clients

Quebec Detailing Connection
1 00 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 1-866-677-6161
email@datadraft.com Web Site: www.quebecconnection.com

Glenn Ihde & Company
Structural Steel Detailing
Tekla Structures 3D Modeling Services
QPP Firm — Professional Engineer and NISD Certified Detailers on Staff
Competitive Rates — Quick Turnarounds — All Sizes and Types of Projects Fabrication
Equipment Control Data — Electronic Drawing File Transfers
Staffing to Meet Project Requirements — AISC & NISD Member
1732 Bonner Street, McKinney, Texas 75069

T-972-964-3310
F-972-867-2198

www.gihde.com
glenn@gihde.com

employment

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

RECRUITER IN STRUCTURAL/MISCELLANEOUS
STEEL FABRICATION

ProCounsel, a member of AISC, can mar-
ket your skills and achievements (without
identifying you) to any city or state in the
United States. We communicate with over
3,000 steel fabricators nationwide. The em-
ployer pays the employment fee and the
interviewing and relocation expenses. If you’ve been thinking of
making a change, now is the time to do it. Our target, for you, is
the right job, in the right location, at the right money.

PROCOUNSEL
Toll free: 866-289-7833
or 214-741-2014
Fax: 214-741-3019
mailbox@procounsel.net

ASSOCIATE
MEMBER

Detailer Wanted

We are currently seeking a structural steel detailer with a minimum of 5 years
experience with computer detailing. We will train you to use our program. The
candidate must be able to work with shop personnel and project managers to
get the job done in a correct and timely fashion. We are a fast growing company
in Augusta , GA and offer a generous salary package with benefits. Please con-
tact Rocky at 706.560.0107 or e-mail him at rockyr@americanmetalsga.com.

AMERICAN METALS , INC.
3925 GOSHEN INDUSTRIAL BLVD
AUGUSTA, GA 30906

STRUCTURAL STEEL DETAILER/ CHECKER

Rankin Manufactu.ring, Inc., located in northern Ohio, is seeking a structural and miscel-
laneous steel detailer/checker, Must have a minimum of 5-7 years experience and have
the ability to do metal take-offs.

We offer competitive wages, medical benefits, 401K, and paid holidays. Moving allow-
ances and signing bonuses are extended in certain circumstances.

Send resume to: Teressa@rankinmfg.com or mail or fax to:

Rankin Manufacturing, Inc.
201 North Main Street
New London, OH 44851
Fax: 419-929-0021
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employment

STRUCTURAL STEEL DETAILING POSITION

Dennis Steel, Inc. is a structural and miscellaneous steel fabrication and erection company
located in Leander, Texas. The company is seeking an experienced Structural Steel Detailer
for our in-house Detailing Department.

QUALIFICATIONS:

The successful candidate must be motivated, positive and have a can do attitude. You must
have a minimum of 2 years detailing experience. The candidate must be authorized to work
in the United States and be able to work from Leander, Texas.

We specialize in industrial and commercial projects including medical buildings, schools
and churches. You will join a company with excellent track record for quality products de-
livered in a timely manner. Dennis Steel, Inc. utilizes Macrosoft Detail to detail most of the
structural steel and AutoCAD 2000 with SSDCP to detail miscellaneous steel.

We see ourselves as a dynamic organization. We have endeavored to be leaders in changing
times -- always evolving to address new needs, issues and priorities. For almost 30 years,
DSI has been contributing to improving the living conditions and the well-being of Texans
through five key areas of structural steel activities: estimating & bidding, detailing, project
management, fabrication and erection.

Asan ngonee, you enjoy the sPecial challenge and satisfaction of delivering our products
in a highly competitive marketplace. We value and respect individual differences in ideas,
experiences, skills, backgrounds, work styles and lifestyle. We create an environment of trust,
compassion, and open and honest communication and support your efforts to balance your
work and your personal life.

Location: Leander, TX

Job Type: Full-time

Salary: TBD, relocation assistance available
Available: Immediately

Job ID: SSDP

Please submit your resume and salary expectations to:

Dennis Steel, Inc.

THINKING OF RELOCATING?
LOOKING TO ADVANCE YOUR CAREER?

We can help you in finding the right company to utilize your talents, help
you achieve your goals, and have a lot more FUN!

Selecting the “Right” company can make a tremendous difference in your life!

Why have SE Solutions help you in your job search?
- SE Solutions is a specialty recruiting company run by structural engineers.

- We have over 25 years combined experience working with structural
engineers, and have relationships with people responsible for hiring
decisions in engineering companies all over the United States.

- We will save you time and provide additional information and help during the
process of finding a new job that you won'’t find anywhere else.

Here’s what other engineers have said about our services...

“In the midst of the stress and uncertainty involved in moving to a new city
and looking for work, the support provided by SE Solutions was invaluable in
helping me make a smooth transition to a new life.”

“He knew which potential positions, even ones that were not posted yet,
would fit my profile. His analysis took into account my personality as well as
that of the people with whom | would potentially work.”

“I'm really happy with the job and the people. It's so different to be doing
something you enjoy, and something you’re good at.”

Call us TODAY to learn more about how we can help you!
SE Solutions, LLC

gttemion:'aob Dennis Main Office West Coast Office

usiness viana i i i H

$105 Loondr D‘-gievfe Brian Quinn, P.E. Lisa Willard, EIT

Leander, TX 78641 616.546.9420 805.482.8436

bdennis@dennissteel.com

hittp://www.dennisstegl.com www.FindYourEngineer.com
Structural & Misc. Steel Fabrication PROJECT ENGINEER

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
e Plant Superintendents e Estimators * Detailers
* Chief Draftsman * Checkers
Please send resume to:
Richard Stauffer
United Employment Associates, P.0. Box 8, East Texas, PA 18046
phone: (610) 437-5040 fax: (610) 437-9650
e-mail: rstauffer@unitedemployment.com www.unitedemployment.com

PROJECT MANAGERS, ESTIMATORS, DETAILERS, CNC
PROGRAMMERS

STROCAL, INC. is looking for dedicated and experienced candidates for

all aspects of its business including management positions, contracts

managers, and shop fabrication. STROCAL, INC. is a Large Structural

Steel Fabrication and Erection Company headquartered in Stockton, CA

with an additional facility in Eloy, AZ. We offer excellent wages and great
benefits.

For immediate consideration, please e-mail resume to
jobs@strocal.com or contact:

STROCAL, INC.
2324 Navy Drive
Stockton, CA 95206
Fax: (209) 948-4585
www.strocal.com

Frazier Industrial, one of North America's largest structural steel rack-
ing suppliers has an immediate opening for a Project Engineer/P.E.
Candidates must have a current PE. License and have 5-8 years of
experience in the structural racking design. Candidates must have
strong computer/technical skills, communication and organizational
skills, and strong knowledge of the warehousing/material handling
industry.

Candidates must have a B.S. Engineering Degree and a current P.E.
License.

Frazier Industrial offers competitive salary commensurate with experi-
ence, 401 (k) plan, full medical/vacation benefits, and profit sharing.

Qualified candidates to send resume to: mmiller@frazier.com, or mail to:

Frazier Industrial
91 Fairview Ave.
Long Valley, NJ 07853
Attn: Marty Miller, HR Manager
908.876.3001 x316

DETAILER/DRAFTSMAN

Henard Metal Fabricators, located in Kingsport, Tenn., is currently recruiting for Tekla
Structures specialists. Work load is comprised of structural and miscellangous steel
detailing. Experience with column, beam, stair, and rail detailing a plus. Must be ana-
Iytical and responsible. Three to five years experience with Tekla Structures preferred.
Salary based on experience. We offer competitive wages and benefits.

Fax resume to 423.246.1542 or submit a plain text resume in Word format to

nancy@henard.com. Please type “Tekla Detailer” in subject line for your e-mail to be
considered.

Only applicants with required experience, applicable skills, and qualifications will be
acknowledged.
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Project Manager/Detailers/Checkers

SteelStar Corporation is an aggressively growing detailer/fabricator/erector
(16-20 Million/Annually) in the Denver Metro area along the beautiful Front
Range of Colorado.

Project Manager ($65-95K Annually)

We are currently seeking an aggressive and skilled project manager with expe-
rience in low to mid rise commercial/industrial, miscellaneous and architec-
tural/ornamental metals projects from 500-2000 Tons.

The successful candidate must have a minimum of five years experience in
construction project management. Requirements to include, but are not limited
to; excellent computer/technical skills, organizational skills, scheduling skills
and documentation skills as well as great communication and customer ser-
vice skills. Most important of all, the successful candidate must have a great
attitude! An Associates or Bachelors degree is required; this may be waived in
lieu of experience. Relocation to Colorado Required. Must have excellent refer-
ences and project track record.

Detailers/Checkers ($15-$35 Per/Hour)

We are currently seeking (3) skilled Tekla (Xsteel) and (4) AutoCAD/AutoSD
detailers & checkers with experience in low to mid rise commercial/industrial,
miscellaneous and architectural/ornamental metals projects up to 2000 Tons.

The successful candidate must have a minimum of (3) year’s structural and/
or miscellaneous steel detailing experience. Requirements include, but are not
limited to; excellent computer/technical skills and Tekla or AutoCAD experience.
Most important of all, the successful candidate must have a great attitude!
Relocation to Colorado Required. Candidate must be able to provide excellent
references and drawing examples. All candidates must be currently eligible to
work in the United States.

We offer the security of a financially stable company, profit sharing, competi-
tive wages, relocation reimbursement, medical benefits, 401K, paid holidays
and paid leave time, and most of all, a fun place to work with opportunity for
advancement. Please send resume to: SteelStar Corporation, P.0. Box 218
- Dacono, CO 80514 Attn: Employment - Fax 303.828.4092 or email employ-
ment@steelstar.com. Visit us @ www.steelstar.com.

STEEL DETAILER

Boulder Steel, Inc., located along the front range of the Colorado
Rocky Mountains in the greater Denver area and one of the largest
fabrication shops in the Rocky Mountain Region, is seeking expe-
rienced, talented and dedicated Steel Detailers. We are looking
to add to our experienced team of seven detailers. Utilizing SDS/2,
our detailers work on projects ranging in size from the most sim-
ple rail designs to complicated buildings in excess of 800 tons. BSI
offers excellent pay, great benefits, 401(k), profit sharing, overtime
and a relocation allowance. If you are a detailer with at least two
years of steel detailing experience, have a two year degree and,
preferably, have experience with SDS/2, please respond to this ad!
EOE M/F/D/V

Resumes to:
Boulder Steel Inc.
11575 Teller St.
Broomfield, CO 80020
or e-mail: ahill@bouldersteel.com

STeEL ERECTORS "¢

Ramar Steel, a member of AISC, is one of western New York State’s most repu-
table structural steel fabricators and erectors. Ramar is located in Rochester—on the
shores of Lake Ontario and within the Finger Lakes region of the state. We are seeking
experienced, talented and motivated steel industry professionals to support our plant
expansion and sales growth. We are currently seeking:

e Detailer — minimum 2-3 years structural steel detailing experience (Tekla / XSteel
preferred)

¢ Project Managers — to manage multiple fabrication and erection projects

e Fabrication Manager — Hands-on professional to oversee shop operation of 15-20
employees

e Estimators — Minimum 5 years structural steel estimating experience required

Ramar Steel offers excellent pay, generous medical, dental and life insurance benefits,
401K, profit sharing and bonuses.

Send resumes to mar@ramarsteel.com or fax to 585.263.2734.

AISC Engineering & Research Dept.
Senior Engineer

How would you like to help write the next AISC Manual? If you are looking for
the next step in your career, have excellent people skills, and like new chal-
lenges, AISC is the place for you. AISC is now seeking applicants for a Senior
Engineer position in the AISC Engineering & Research Dept. This is a unique
opportunity to apply your design experience in developing AISC’s Specifica-
tions, Manuals, Design Guides, and other technical publications. You will work
with the top engineers, educators and leaders in the North American steel
design and construction industry, and will be in a position to establish yourself
as an expert in steel design. The position will allow you to use your technical
expertise and background to develop tools that benefit the entire structural
engineering community and structural steel industry.

Applicants should have a BS degree with structural emphasis in architectural
or civil engineering, with an MS or M. Eng. preferred, and a minimum of 3 to 5
years of design experience is required. AISC provides a great working environ-
ment offering professional development opportunities, flexibility, excellent
resources and a competitive salary with an excellent benefit package.

Send resumes to Cynthia Duncan at duncan@aisc.org.

PLANT MANAGER

We have been supplying our quality product from north Texas to top notch General
Contractors, Construction Managers and Owners throughout the U.S. since 1958.

Knowledge and hands on capabilities of all fabrication processes a must which mini-
mally includes the operation of computer controlled equipment, scheduling of all pro-
duction and the staffing and management of all supervisory personnel.

Please do not bother applying unless you have proven experience multitasking in a
fast paced constantly changing structural steel fabrication environment.

Position offers a tremendous opportunity for growth and includes a competitive ben-
efits package.

Send resumes to: plantmgr@staleysteel.com

BIM Modeler

Progressive structural engineering firm seeks a structural 3-D
Building Information Modeler interested in an opportunity to join
an innovative team involved with adopting a more advanced tech-
nological approach to designing, documenting and constructing
building facilities across the country.

Responsibilities will include working with design and construction
teams in a 3D environment to design and coordinate multi-disci-
pline building design projects and assist the interoperable flow
and use of 3D models to the construction team. Qualifications
include 3-5 years Tekla detailing or Revit modeling experience and
fluency in Autocad.

Submit resume and project biography to Structural Consultants,
3400 E. Bayaud Ave. #300, Denver, CO 80209, fax 303-333-9501.
Email: joe@sci-denver.com.
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RIS A-SD VERSION 2

QA

The new features in RISA-3D Version 7, from the implementation of the latest design codes to a
faster, more robust sparse solver, enable engineers to work more productively and stay ahead of
the competition.

AISC 1BTH EDITION STEEL CODE

RISA-3D Version 7 incorporates the new Direct Analysis Method of the AISC 13th
Edition. This version allows users to design for either the ASD or LRFD requirements
of this new steel code.

ACCELERATED SPARSE SOLVER

RISA-3D Version 6 used a Skyline solver, which is the current industry
standard. The new accelerated sparse solver offered in RISA-3D Version 7 can
solve models up to 100 times faster, making RISA-3D the future of

structural analysis.

The Concourse J of the Miami International Airport took nearly 11 minutes
to solve and required more than 600 MB of storage space using the current
industry standard solver technology. The accelerated sparse solver in
RISA-3D version 7 solved the same model in 6 seconds and required only
2MB of storage space. That's more than 100 times faster!

SOLID ELEMENTS

RISA-3D Version 7 now offers 8-node solid elements which opens a whole
new range of modeling and analysis possibilities. This new element combined
with RISA-3D’s automatic meshing features opens up a whole new world of
modeling and analysis possibilities!

Integration with RISAFoundation and Revit Structure 2008 as
well as the implementation of the 2005 NDS wood code make
RISA-3D Version 7 the right choice for today and for the future.

Try RISA-3D today and see how good structural
engineering software can bhe!
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WWW.RISATECH.COM 800.332.RISA

© 2007 RISA Technologies
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=~ POST-TENSIONED CONCRETE
... INTEGRATED DESIGN SOFTWARE

S — — MODELING . ANALYSIS . DESIGN . DRAFTING

plplelelelm Z=l=] 14 ol

Z —™ pOST-TENSIONED FLAT PLATES & BASE MATS

B s e e POST-TENSIONED BEAMS & GIRDERS

- Design of post-tensioned and reinforced concrete slabs and mats
i - Both equivalent frame and FEM methods for analysis and design
- [ 3 - Allows complex geometries with skewed and curved edges
Sl ! X - AutoCAD plan can be used as geometric reference for snapping
- Trapezoidal, circular and skewed design strips

,,,,,,,,,,,,,,,,,,,,,,,,,,,

- Strip-based automated tendon layouts

- Automated generation of tendon profiles using load balancing

- Interactive graphic modeling and editing of tendon profiles

- Automated prestress loss and elongation calculations

- Post-tensioning stress checks for serviceability and load transfer

- Post-tensioning strength checks including hyper-static loads

- New fast solvers, including dynamics
- Non-rectangular user controlled general meshing
- Automated constraints to connect mismatched slab meshes

- Expanded interface with ETABS™ includes dynamic effects

- New codes, automated pattern loads and design combos
+ Modeling of cracking and long term creep effects
- One way shear design and interactive punching shear design

- New drag and drop integrated drawing management system
- Custom reports, expanded graphical and tabular output options
- Geometry, tendons and reinforcing imported/exported to AutoCAD

NEW GRAPHICS! NEW SOLVERS! A NEW ERA!
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CSl's Blazing New Analytical Engine

L
COMPUTERS & STRUCTURES, INC.
I 1995 University Avenue, Berkeley, CA USA 94704
tel: 510/845-2177 fax: 510/845-4096

email: info@csiberkeley.com web: www.csiberkeley.com

COMPUTERS & STRUCTURES INC,

ETABS, SAFE and SAPFIRE are Trademarks of Computers and Structures, Inc.





