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MY Tekla.Structures

Take a New Look at
Tekla Structures |

‘ 2021 UPDATES

"LOWER STARTUP |
COSTS

CONSTANT
INNOVATION

There has never been a better time to take a new look at the industry's leading steel
detailing BIM software, Tekla Structures. Our new subscription offering has dramatically
lowered startup costs while providing the flexibility of multiple configurations ensuring
‘:f‘i-‘*'Tl’imble thereis a .Iicense type that l?est fits yqur ngeds. Alsc?, this ye?r's version release was
packed with new, market driven functionality and with our history of constant
innovation, you can bet that future version releases will be every bit as impactful.

If you are ready to take a new look at Tekla Structures, visit tek.la/newlook to learn
more and request a custom quote.
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FOR ASUSTAINABLE FUTURE

If sustainability is important to you, Nucor is your trusted partner, providing
collaborative, innovative solutions to help bring your ideas to life. We're already
a leaderin the use of recycled scrap and renewable energy. Now, with our
recent launch of Econig™, we're bringing to market the world's first net-zero
carbon steel at scale. Our commitment to sustainability is just one part of
how we strategically work with you to drive progress and growth together.

Bring your sustainable design goals to life.

nucor.com/sustainable-design




editor's note

But it's exhilarating. And it also forces you
to acknowledge the fact that you are sur-
rounded by ironworkers and countless oth-
ers that have to actually work in this type
of environment all day for several months.
(Remember, Chicago has four seasons: sum-
mer, fall, winter, and second winter.) It makes
you appreciate the process—and the people
involved in it—that much more.

The specific building I'm referring to is
Salesforce Tower, which was designed by
structural engineer Magnusson Klemencic
Associates (MKA). (See this month’s Field
Notes column for an interview with Dave
Eckmann, the MKA Chicago office’s manag-
ing principal.) AISC recently organized a tour
of the building that was preceded by pre-
sentations from various project team mem-
bers. Nearly 50 area design and construction
professionals braved the cold that day to
get an inside look at the 58-story, 850-ft-tall,
1.4 million-sq.-ft modern Art Deco tower.

6 | MARCH 2022

There's nothing quite like touring
a high-rise in Chicago in January.
s it warm and sunny?

Are you crazy? Of course not.

It's windy and cold and makes you
want to find the nearest fireplace
and sip hot chocolate. Or whisky.
(Or both?)

The steel-framed (obviously) building is the
last piece of the puzzle on Chicago's Wolf
Point, a high-profile corner of land at the con-
fluence of the three branches of the Chicago
River. Once open, it will complete a trifecta of
high-rises on this previously undeveloped yet
highly visible location just across the river from
Chicago’s Loop. The building was designed
by architect HKS, with Cives Steel serving as
the steel fabricator and erector. Note that the
framing system incorporates Nucor’s new Aeos
high-strength grade 65 steel, North America’s
only domestically produced A913 steel, whose
preheat requirements are substantially less
than that of A992. While the project won't be
completed until next year, you can learn about
Aeos now at nucor.com/aeos.

You can also find out more about Aeos and
other steel innovations at NASCC: The Steel
Conference, which takes place later this month
(March 23-25; visit aisc.org/nassc for more
information and to register) in Denver. If you
want a taste of some of the sessions (or want to
peruse the list of more than 200 exhibitors) at
this year's conference, keep turning the pages
(we also featured a handful of session previews
in the January and February issues). On that
note, we often receive more session preview
papers than we're able to run in the print ver
sion (not a bad problem to have). Of course,
the topics remain relevant after the conference,
and we tend to run these "bonus” articles
throughout the year. We'll continue doing that,
but this year, we've also posted them online.
So be sure to check out our Project Extras sec-
tion at www.modernsteel.com for a handful of
additional session previews. And remember, if
you're not able to make it to Denver, you can
register for our streaming sessions.

But for those of you who can make the trip,
it will be worth your while. See you there!

Lot We—
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Chief Editor
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Chevron Brace
Force Distribution

I am reviewing Design Example 5.9 in
AISC Design Guide 29: Vertical Brac-
ing Conmnections—Analysis and Design.
Can you explain how the values for N',
V', and M' are determined (see Figure
5-20)?

The determination of these values is dis-
cussed on page 199 of Design Guide 29
(aisc.org/dg). The guide refers to the
equations provided in Figures 4-5, 4-6,
and 4-7 (pages 22-23). The derivation of
these equations is based on statics. The
equations provided have been simpli-
fied, so looking at the equation itself may
not make the approach readily apparent.
The equations are provided to more eas-
ily create a spreadsheet or program to
design a large number of chevron brace
connections quickly. If you are looking to
verify the values for one design, a simple
free-body diagram is the way to go. The
following steps outline one quick path to
doing just that.

Step 1. Determine what the basic load
path will be. The design example indi-
cates a bracing force equal to 289 kips.
The bracing angle is at 45° so that this
brace force can be shown as 204 kips in
both the vertical and horizontal direc-
tions. The horizontal component of the
brace force totals 408 kips. There is a
total axial force of 408 kips in the beam
transferred into the braces. This force is
shown being evenly applied at both ends
of the beam.

W27x114
Span = 30'-0"
——— - ———— — o — - o O ‘*’7’7’7‘,‘*Q
Whitmore—— y \ M = -5,560 kip-in. (LRFD)
section N \ / M = -3,720 kip-in. (ASD)
ZTa V =-408 kips (LRFD)
®) o v =-272 kips (ASD)

~
/
L N'=0 N 3
1 M'=0 4 N N\, L
® V' =303 kips (LRFD) N \\\\ SRR
~ V' =-19.8 kips (ASD) N\ X
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N %
s
3 /(,9
1 %)
0,
1
Fig. 5-20. Admissible force fields.
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Step 2. Looking at the forces on the
beam, due to the eccentricity, a moment
needs to be applied to keep everything in
equilibrium. Since the force is being ap-
plied at the bottom of the beam, the ec-
centricity to the center of the beam is
equal to one-half of the beam depth. The
moment that needs to be applied would
equal 408 kips x 13.65 in. = 5,569 kip-in,
which will be rounded down to 5,560 kip-
in. to be consistent with the rounding in
the design guide design example.

Step 3. The 5,560 kip-in. moment also
needs to be applied to the gusset plate.
The moment will be illustrated as a force
couple. Based on the length of the gusset
plate (64 in.), the force couple will be cal-
culated using 32 in. This force comes out
to 5,560 kip-in./32 in. = 173.7 kips.

Step 4. Now, focus on one half of the
gusset plate and determine what forces are
transferred at Section b-b. Sum the forces
in the vertical dimension to determine the
required shear force, V', at Section b-b.

204 kip-173.7kip-V' =0

V' =30.3 kips, which is the same value
calculated in the design guide.

The sum of the forces in the horizon-
tal direction and the sum of the moments
will show that N' and M' both equal 0
(neglecting minor differences due to
rounding), which is also consistent with
the design guide calculations. (Note that
equations for V', N', and M' are provided
on page 23 of the design guide.)

Carlo Lini, PE

Carlo Lini (lini@aisc.org) is the director of the
AISC Steel Solution Center.

4@ | STEEL SOLUTIONS
|4 ;CENTER

Steel Interchange is a forum to exchange useful and
practical professional ideas and information on all phases
of steel building and bridge construction. Contact Steel
Interchange with questions or responses via AISC’s Steel
Solutions Center: 866.ASK.AISC | solutions@aisc.org

The opinions expressed in Steel Interchange do not
necessarily represent an official position of the American
Institute of Steel Construction 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.

The complete collection of Steel Interchange questions and
answers is available online at www.modernsteel.com.
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Highland Bridge — Denver, Colorado

This award-winning bridge is both dramatic

and economical. Chicago Metal Rolled Products’

Kansas facility was able to curve 153 tons of 18” outside
diameter tubing up to 100’ long, which reduced splicing costs.
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This special Steel Quiz tests your knowledge on steel design

and the 2022 NASCC: The Steel Conference.

This month’s questions and answers were developed by Michael Desch, an AISC intern
and current graduate student at the Illinois Institute of Technology. Thanks, Michael!

and construction—

- HEEEEEE

Note: Don’t include *
spaces/hyphens in
multi-word answers. ] 1 I I ‘
o | [ I
’ L[] [ ©
-] [ O A SEEEEEREER
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16
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20
L] HE | | o
Across o N ’23 |
3 A cut-out made in a structural member to T
remove a flange and conform to the shape — — 22 l l ‘
of an intersecting member.
5 Describes structural steel with a protective
zinc coating.
Down

8 Denver ___ Bridge. This cable-stayed
pedestrian bridge, completed in 2002, uses
a post-tensioned structural steel system to
minimize the height pedestrians must climb.

9 The 2023 NASCC: The steel Conference will
be held in this city.

10 ANSI/AISC 303, Code of Standard Practice
for Steel Buildings and __.

13 ___ Section Modulus, S, the ratio of the
moment of inertia to the distance between
the neutral axis to the most extreme fiber.

15 This Denver steel-framed building with
curved “cash register”-shaped upper floors
was completed in 1983 and is currently the
city’s third-tallest building. (Three words.)

17 Plate element connecting truss members or
a strut or brace to a beam or column. (Two
words.)

27 This type of fireproofing paint expands when
it is exposed to heat to insulate the object
on which it is applied.

22 This historic Denver building, renovated in
2014, now includes a new open-air train hall.
The hall features large AESS trusses that
support a PTFE canopy. (Two words.)

23 A limit state of crack initiation and growth
resulting from repeated application of live
loads.

24 ANSI/AISC 360, Specification for Structural
Steel Buildings, is often abbreviated as: .

12 | MARCH 2022

1 An element of a compression member
subjected to flexure with a width-to-
thickness ratio between A, and Aris __.

2 ANSI/AISC 358, Prequalified Connections
for Special and Intermediate Steel ___
for Seismic Applications specifies design,
detailing, fabrication, and quality criteria
for connections that are prequalified
for use in SMF and IMF systems in
accordance with the AISC Seismic
Provisions. (Two words.)

3A ___-joint-penetration weld is a groove
weld in which the weld metal extends
through the joint thickness.

4 A procedure to determine maximum
and minimum moments when there is
an uncertain live load distribution on a
structure. (Two words.)

6 Curvature fabricated into a beam or
truss to compensate for deflections
induced by loads. (Hint: It is the subject
of Design Guide 36.)

7 Distance between braced points of a
member. (Two words.)

11 This is a term for corrosion-resistant

steel that forms a protective surface
layer by oxidation, eliminating the need
for other protective coating systems.

12 A phenomenon where the threads of a

nut and bolt seize during tightening.

14 A composite steel plate and
concrete shear wall system that can
dramatically reduce construction time.

16 Section Modulus, Z, the ratio of
the moment of inertia to the distance
between the neutral axis to the

most extreme fiber.

18 With at least 10.5% chromium,
___ steel is the subject of the new
standard ANSI/AISC 370 Specification
for Structural ___ Steel Buildings.

19 One of the four methods for
determining the nominal strength
of a composite section, the effective
___-___ method assumes strain

compatibility and effective ___-___
relationships for steel and concrete
that account for the effects of local
buckling, yielding, interaction, and

confinement. (Two words.)

20 A

___-joint-penetration weld
is a groove weld in which the
penetration is intentionally less
than the complete thickness of the
connected element.

TURN TO PAGE 14 FOR THE ANSWERS.
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CAST CONNEX® Architectural Taper™
(ART) + Universal Pin Connector™ (UPC)
is a creative connection detail for circular
hollow structural section (HSS)/Pipe
members, achieved by combining two
standardized Cast Connex connectors.

Hollow Structural Sections Elevated

« Available in sizes to fit a range of HSS
members

« Affordable enough to be used repetitiously

« Designed specifically for AESS applications
making them easy for fabricators to
work with

¢ Pre-engineered solution

CASTCONNEX"

innovative components for inspired designs
www.castconnex.com

info@castconnex.com
1-888-681-8786
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IRON WORKERS INTERNATIONA

SETS THE STANDARD HIGH WITH

ACCREDITED
RIGGER & SIGNAL PERSON
CERTIFICATION

‘ www.ironworkers.org

WHY IS IT IMPORTANT?

MEET REQUIREMENTS

OSHA's Subpart CC requires signal person
qualification by a third-party qualifier.

2, MEET DEMAND

While an OSHA letter of interpretation
recognizes apprenticeship programs that

train and assess riggers and signal persons as
third-party qualified evaluators, many
contractors, states and municipalities require a

Qualified Rigger and Signal Person Certification.

« REDUCE COST

Third party certification comes with a hefty price
tag without input on testing from subject matter
experts, ironworkers and their contractors. The
Iron Workers' certification eleminates the

recertification cost of $500 per person.

a, |IMPROVE SAFETY

Ensuring that only trained, skilled and
competent ironworkers complete rigging and
signaling tasks elevates workplace safety

standards and reduces risk.
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The National Commission for Certifying Agencies (NCCA),

the accrediting body of the Institute for Credentialing Excellence,

has granted accreditation to the Iron Workers International Certification
Board's (I.I.C.B.) Rigging & Signalperson Certification Program.

WHAT IS IT?

Iron Workers International Certification Board's
(LI.C.B.) Rigging & Signalperson Certification

Program is accredited by the National Commission

for Certifying Agencies (NCCA), the accrediting body
of the Institute for Credentialing Excellence. The I.I1.C.B.
joins an elite group of more than 130 organizations
representing over 315 programs that have obtained
NCCA accreditation.

HOW IS IT DONE?

B 6,000 HOURS OF HANDS ON EXPERIENCE

B 3-PART EXAM
B TESTING & RECERTIFICATION EVERY 5 YEARS

E IRON WORKERS RIGGING & CRANE COURSE

Stop by and see us at booth 4207!



Tech Tips for Tapered Members

BY DONALD W. WHITE, PHD, WOO YONG JEONG, PHD, AND RYAN SLEIN, PHD

The updated AISC/MBMA Design Guide on nonprismatic members provides substantial

guidance on designing stepped or tapered steel I-section members for stability, as

well as on overall stability design of clear-span and modular gabled building frames,

including buildings supporting cranes.

HAVE YOU EVER HAD to design a
framing system involving stepped and/or
web-tapered columns?

Or a frame in which axial loads are
introduced into members at intermediate
positions along their length? Or perhaps
a variable-web-depth plate girder with
steps in the plate thicknesses and/or flange
widths along its length?

16 | MARCH 2022

These are all examples of nonprismatic
members, and the first edition of AISC/
MBMA Design Guide 25: Frame Design
Using Nonprismatic Members was released in
2011 to address these considerations. A key
focus was on balancing generality, compre-
hensivity, and simplicity in tackling the cor-
responding design complexities, with the
presentations emphasizing web-tapered

members. This edition also addressed the
broader application of the methods to
members containing cross-section transi-
tions and/or axial loads applied at interme-
diate positions, as well as the overall sys-
tem design of frames using these types of
members.

However, all of this was accomplished
in an abbreviated manner. An expanded



discussion of the various considerations
associated with frame analysis and mem-
ber-proportioning rules for these types of
structures was needed. And now it’s here, in
the form of the second edition of Design
Guide 25, which is based on the 2016 Speci-
fication for Structural Steel Buildings (ANSI/
AISC 360, aisc.org/specifications). Aside
from handling nonprismatic member
geometry, a key focus of the second edition
is the characterization of two specific sta-
bility design attributes common to metal
building frames:
1. The influence of axial compression in
rafters and roof girders
2. The influence of leaning column P-A
effects on the sidesway stability of
modular frames—i.e., frames in which
the roof girders or rafters are supported
vertically by light interior columns, sub-
dividing the frame into multiple bays
The second edition of DG 25 provides
the following advancements pertaining to
frames containing general nonprismatic
members:
¢ Calculation of column axial resistances
using a streamlined, unified plate effec-
tive width procedure, extending the
method for prismatic members in Sec-
tion E7 of the 2016 Specification
* Consideration of substantial shear post-
buckling strengths in thin unstiffened
I-section member webs, extending Sec-
tion G2.1 of the Specification to nonpris-
matic members
¢ Inclusion of the contribution from
inclined flanges in member shear
strength calculations
¢ Simplified estimation of member elas-
tic lateral-torsional buckling (LTB)
resistances, as well as advanced elastic
buckling predictions using thin-walled
open-section beam computations
® Direct evaluation of general nonpris-
matic column, beam, and beam-column
design resistances using efficient inelas-
tic buckling method
¢ Achievement of significant benefits by
applying the most up-to-date recom-
mendations for the AISC direct analysis,
effective length, and first-order analysis
methods of system stability design
The updated Design Guide 25 also pro-
vides extensive examples illustrating the
application of the recommended methods.
Following is a snapshot of some of the key
concepts introduced in the new edition.
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Nonprismatic member design in long-span facilities such as airplane hangars is addressed in

the new edition of Design Guide 25.

Unifying Concept

For the calculation of member axial
compressive resistance, the basic proce-
dures discussed in Design Guide 25 focus
specifically on:
(1) The governing elastic buckling load

(or stress) ratio

b _F
P F

which is a constant for a given member

unbraced length, where f,. = P, /4, at a

given cross section, and
(2) The axial load or axial stress level,

P, or f;, and the cross-section effective

area, 4, at a number of potentially

critical cross sections along the

unbraced length

Any member subjected to axial com-
pression has a buckling load ratio, v., by
which the required strengths (i.e., the
internal stresses or forces from the applied
loading) are multiplied to obtain the gov-
erning elastic buckling strength (i.e., F, =y,
fror P, =7, P,). In general, F, = v, f and/or
P, = v, P, can be different at different cross
sections along the member length. How-
ever, there is only one governing value of
Ye. Thus, the use of v, provides significant

Ye

advantages for members with complex
nonprismatic geometries and members
subjected to nonuniform axial compression.
Furthermore, numerical buckling solutions
provide v, directly as the eigenvalue—i.e.,
the multiple of the reference applied load,
at incipient elastic buckling.

Given the value of F, =y, f, at different
locations along the length of a member
subjected to nonconstant axial compres-
sion and/or containing a general nonpris-
matic geometry, engineers can evaluate
the nominal strength, P,, at these loca-
tions. The P, calculation is accomplished
by applying the provisions defined in
Specification Section E7. The calculations
for the various potentially critical cross
sections are akin to the evaluation of mul-
tiple members with distinct buckling char-
acteristics in a general structure, each sub-
jected to different axial compressive forces,
Py, using an overall buckling analysis of
the system. Once the critical cross section
(the one giving the largest demand-to-
nominal strength ratio) is identified, the
corresponding P, calculation can be envi-
sioned as being conducted on an equiva-
lent uniformly loaded prismatic member.
This equivalent member has the same
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overall v, , and the same fr /F, and A4, /A,
[or f/ (A, /Ag) / Fy = P,/ Py, as the criti-
cal cross section (see Figure 1).

Actual
member Equivalent
uniformly-
loaded
prismatic
member

Braced
point (TYP) P

Same Ye
and

» fr
(A/AYF,

as critical

cross
section

~ A
Critical cross  ©
section

g

Fig. 1. Equivalent uniformly loaded prismatic
member concept.

The approach in the second edition can
be applied to all three system stability analy-
sis and design approaches in the AISC Speci-
fucation—the direct analysis method, the
effective length method, and the first-order
analysis method (FOM). A similar approach
is recommended by Design Guide 25 for
calculation of the flexural resistance of I sec-
tion members. This approach captures the
out-of-plane LTB limit states.

Which Method?

In a 1985 ASCE fouwrnal of Struc-
tural Engineering paper, author Watwood
touched on a particular anomaly of the
effective length method (ELM) for struc-
tural stability design. Members that have
relatively small axial stress at incipient
buckling of a frame tend to have large
effective length factors, K, when consid-
ered as part of the evaluation of the over-
all structural system. In some cases, these
K factors are justified, while in other cases,
they are not. If the member participates
significantly in the governing elastic flex-
ural buckling mode, a large K value is justi-
fied. On the other hand, if the member is
essentially undergoing rigid-body motion
in the governing buckling mode, and/or if
it predominantly serves to restrain flexural
buckling of other members, a large K value
is sometimes not justified. The distinction
between these two situations requires sig-
nificant engineering judgment.
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Effective length calculation procedures
are typically implemented on subassem-
blies extracted from the overall structure.
For instance, in multi-story buildings, K
factors are commonly calculated on a
story-by-story basis with limited consider-
ation of the interaction between the stories.
Suppose one conducts an elastic buckling
analysis of an entire multi-story frame that
has a large number of stories. In that case,
it is common to obtain K factors that are
relatively large in the upper stories of the
frame and relatively small in the lower sto-
ries. If a K factor is back-calculated for a
typical girder of such a frame, then the K
value will be quite large because the axial
force in the girder is relatively small.

The updated Design Guide addresses
these issues, placing particular empha-
sis on applying the ELM to typical metal
building frames composed of nonprismatic
members. It also explains that the AISC
direct analysis method (DAM) eliminates
the above complexities by avoiding a focus
on the stability limit states behavior of the
structural system (or a structural system
subassembly) in which all the members are
subjected to pure axial compression (i.e.,
no bending). Frames are rarely subjected
just to pure axial compression of their
members. Instead, the DAM focuses on the
load-deflection stability behavior of the
geometrically imperfect structural system
subjected to the estimated actual forces at
the strength design levels, rather than the
bifurcation response associated with pure
axial compression in the various mem-
bers of the idealized geometrically-perfect
structure. As a result, the DAM provides
significant advantages for design in that:
one, it may be used for all structures and
load combinations; two, it provides the
most representative assessment of the
actual internal forces and moments of the
elastic analysis-and-design methods; and
three, it may be used to design the mem-
bers without calculation of K factors.

When using the DAM, the in-plane
flexural buckling strength of columns and
beam-columns, P,; , is often calculated
using the actual unbraced length with
K = 1.0. However, this approach can also
misrepresent the physical strength behav-
ior in certain situations. For example, in
clear-span portal building frames, the use
of K = 1.0 to calculate the in-plane flexural
buckling strength can be very conservative

for the roof girders or rafters. Particularly
in cases where the roof girder span is large
and the eave height of the structure is rela-
tively small, the columns can provide sig-
nificant rotational restraint to the girder
ends. Furthermore, the concept of a K fac-
tor is rather complex when the roof girder
has, for instance, multiple tapers and mul-
tiple steps along its length. Design Guide
25 resolves this problem by the following
extensions to the AISC Specification:

1. For members with oP, < 0.10P,, at all
locations along their length, or stated more
simply, for a/y,;, < 0.10 (where o and 7.,
are defined below), and where 4, > 0.54,,
the member P,; may be taken as the equiv-
alent cross-section axial yield strength
accounting for local buckling effects, Py
= AF,. This simplification is permissible
because the in-plane stability effects are
minor at the member level for columns
and beam-columns that satisfy the above
limits. The term P,y here is the in-plane
elastic flexural buckling load for the mem-
ber unbraced length under consideration,
assuming idealized simply supported end
conditions, and Yy, is the corresponding
elastic buckling load ratio. The term a is
employed by the AISC Specification to scale
the required ASD loads up to an ultimate
strength design load level. It is equal to 1.0
for design by LRFD. Typical single-story
metal building frame members will often
satisfy this limit.

2. If P-3 effects are included in the struc-
tural analysis model, and an appropriate
out-of-straightness between the member
ends is also included, P,; may be taken as P,
even when o/y,r > 0.10. This is permissible
because the combined reduced stiffness and
out-of-straightness in the DM-based anal-
ysis account sufficiently for the in-plane
stability effects at the member level. The
appropriate member out-of-straightness
is an imperfection of 0.001L in the direc-
tion that the member deforms (due to the
applied loads) relative to a chord between
its support points or points of connection
to other members, where L is the overall
member unsupported length. A chorded
representation of the out-of-straightness
with maximum amplitude at the middle of
the unsupported length is considered suf-
ficient. For clear-span gabled frame rafters
subjected to loads causing a net downward
displacement at the ridge, this require-
ment may be implemented by shifting the



ridge downward by 0.001L, where L is the
on-slope length between the columns. For
an unusual situation where the loading may
cause an upward movement of the ridge, the
ridge should be shifted upward by 0.001L.

The use of P, = P, with the DAM,
based on satisfying one of the above two
requirements, is the most accurate and the
preferred approach for the in-plane stabil-
ity design of rafters in clear-span frames.
Within the above contexts, the load-
deflection analysis of the DAM sufficiently
captures all the essential attributes of the
in-plane stability behavior. Therefore, the
member in-plane axial compressive resis-
tance may be calculated as the axial com-
pressive resistance of its cross sections.
Furthermore, since the out-of-plane axial
compressive resistance is always less than
P, for any finite out-of-plane unbraced
length, the out-of-plane buckling resis-
tance will always govern when the in-plane
strength is taken as Py; = Py, .
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Gabled portal frames housing a tennis facility.

The accurate design of rafters and roof
girders using the ELM requires the recogni-
tion of end restraint from the columns within
an elastic buckling analysis or a related K < 1
solution. As stated previously, the use of K =
1.0 with the DAM for calculating P,; in roof
girders or rafters of clear-span portal frames
can result in a significantly conservative
characterization of the axial compression
effects in these members.

Regarding the FOM, the guide recom-
mends that for frames in which the inter-
nal axial force in any of the girders or raf-
ters exceeds 0.08P,, (i.e., a/y.r, > 0.08), the
FOM should be limited only to preliminary
design. In this context, Py, is the nominal in-
plane elastic flexural buckling strength of the
girder or rafter, based on the on-slope length
between the columns and assuming simply
supported end conditions. The simplifying
approximations embedded in the FOM can
become suspect for frames that fall outside
of these limits.

Dedications

The second edition of Design
Guide 25 is dedicated to
Richard C. (Dick) Kaehler, PE.
Dick provided quiet and steady
friendship and leadership as the
first author of the first edition
and as a colleague in numer-
ous technical committee activi-
ties for AISC and AlSI before his
passing in 2015. The second
edition is also dedicated to
Yoon Duk Kim, PhD, who con-
tributed significantly as a co-
author of the first edition and
as a collaborator in the second
edition’s early developments,
and who passed away in 2018.
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Advanced Calculations

The basic procedures recommended in
Design Guide 25 require the calculation
of member elastic buckling load ratios, Y.,
followed by mapping to the corresponding
design resistances. However, suppose the
stiffness reduction factors (SRFs) associ-
ated with the Specification strength curves
are embedded within the buckling calcula-
tions. In that case, the buckling analysis can
be configured to provide the column, beam,
or beam-column design resistances directly.
This type of inelastic buckling analysis is
discussed in the updated guide as a supple-
ment to the basic or more routine methods.
The advantage of inelastic buckling analysis

is that it can more rigorously account for a
wide range of attributes such as:
¢ Nonprismatic geometry
¢ Moment gradient
* Variations in axial force along member
lengths
¢ Load height
* Member end restraint
* Member continuity effects across
braced locations
¢ Beam-column strength interactions
In addition, inelastic buckling analysis
removes the need for tedious and rela-
tively inaccurate Cj, K, and beam-column
strength interaction calculations.

Interior column and roof girders of a modular frame.
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Organization

Now, let’s take a look at how the new
edidon of Design Guide 25 is organized
and what information it includes:

Chapter 1: Introduction summarizes
the scope and basis of the guide’s recom-
mendations and their relationship to the
2016 Specification. This chapter also high-
lights the key benefits of and outlines key
attributes pertinent to the fabrication of
web-tapered members.

Chapter 2: Literature Review and
Summary of Recommended Meth-
ods discusses the extensive research and
development achievements relevant to
the design of nonprismatic steel I-section
members and frames using these member
types over more than 100 years. These
include seminal actions by the Column
Research Council, the Welding Research
Council, and AISC.

Chapter 3: Design Basis explains key
terminology and over-arching limit states
design concepts employed within the guide.

Chapter 4: Stability Design Require-
ments introduces important stability
design terminology and provides a treatise
of the primary Specification system stability
design methods, including specific quali-
fications relevant to the design of frames
using nonprismatic members. In addition,
this chapter outlines important ASCE/SEI
7 and International Building Code (IBC) sta-
bility design requirements, and it relates
the recommended procedures to these
requirements. Streamlined guidance is pro-
vided on how to ensure sufficient accuracy
of second-order frame analysis calculations.

Chapter 5: Member Design details
specific recommended procedures for
calculating the design resistance of non-
prismatic members subjected to axial ten-
sion, axial compression, flexure, combined
flexure and axial force, and shear. This is
the longest chapter of the guide, providing
multiple integrated member design resis-
tance calculations.

Chapter 6: Frame Design summarizes
reasonably comprehensive guidance on
the proper first- and second-order analysis
modeling of frames composed of nonpris-
matic members, emphasizing the analysis
of gabled clear-span and modular building
frames. This includes guidance on manual
second-order amplification factors, stiff-
ness reduction factors associated with the
DAM, notional loads and corresponding



explicit geometric imperfections, and
handling of lean-on structures. Chapter 6
finishes with an overview of four framing
system examples in Chapters 7 through 10,
including a roadmap and suggestions on
how to use them (depending on the type of
guidance the engineer wants).

Chapter 7 shows the member and sys-
tem calculations for a clear-span mono-
slope frame having a relatively complex
nonprismatic roof girder geometry.

Chapter 8 illustrates the member and
system calculations for a clear-span gabled
crane building frame in which the crane
girders are supported by brackets attached
at an intermediate height of the columns.
The columns are tapered below the crane
girder support brackets.

Chapter 9 presents calculations for a
modular crane building frame containing
columns with a step in the cross-section
geometry at the crane girder support level
and significantly smaller cross sections
above this level. The columns in this frame
are otherwise prismatic.

Chapter 10 focuses on analyzing and
designing a clear-span gabled building
frame with a large span-to-eave height.
The roof girder second-order effects are
relatively substantial in this frame. This
example emphasizes checking of the sys-
tem’s in-plane stability associated with
and impacted by the roof girder second-
order effects. The nonprismatic roof girder
cross-sections in this frame are highly opti-
mized. The girder compression flange is
substantially larger than the tension flange
at the knees of the frame, making the cross
sections significantly singly symmetric.

Chapter 11 provides an annotated bibli-
ography. This bibliography summarizes the
results of numerous research efforts aimed
at the stability design of frames composed
of web-tapered and general nonprismatic
I-section members over the years. The
citations range from the early 20th century
through June 2020, including references to
some of the earliest pioneers of structural
engineering, Euler and Lagrange.

The second edition of Design Guide 25
also contains several substantive appendices:

Appendix A outlines specific guidelines
for the calculation of P, and Yy, for non-
prismatic members. This includes using an
equivalent moment of inertia with the Euler
buckling equation, applying the method of
successive approximations promoted by

Timoshenko and Gere and Newmark, and
implementing modern eigenvalue buckling
analysis computations.

Appendix B discusses the calculation
of girder and column Y, factors quantify-
ing the elastic sidesway buckling resistance
of framing systems. These calculations are
primarily of use with the ELM. The first
section of this appendix establishes the
relationship between a generalized effec-
tive length factor, K, and the elastic buck-
ling load ratio, ¥, , for frames composed of
nonprismatic members

Appendix C provides guidelines for
out-of-plane buckling analysis, address-
ing the essential features of finite elements
necessary to provide accurate solutions.
In addition, this appendix addresses the
required number of elements per mem-
ber, the use of notional loads to remove
interaction between different buckling
modes in members containing stepped
and/or doubly tapered geometry, and the
implications of using idealized torsionally
and flexurally simply supported boundary
conditions versus the actual member end
conditions. Lastly, manual procedures are
presented for estimating the elastic LTB
flexural resistance of general nonprismatic
members.

Appendix D recommends various
benchmark problems intended for software
developers and users to establish the cor-
rectness and accuracy of their analysis pro-
cedures. Although the subject of the Design
Guide is nonprismatic members, informa-
tive solutions for prismatic members are
provided as a first step in evaluating soft-
ware capabilities. These can be employed
to establish the correctness with more
straightforward cases before addressing
the complexity of nonprismatic members.
The appendix closes with two benchmark
examples showing the application of suc-
cessive approximations to calculate the in-
plane buckling resistance of a web-tapered
column and a stepped web-tapered column
with an intermediate applied axial load.

The second edition of Design Guide 25
brings all the latest information on frame
design using nonprismatic members into
a single document compatible with the
2016 Specification and is intended to be a
helpful resource for engineers tasked with
designing nonprismatic members. As with
all AISC Design Guides, it is available at
aisc.org/dg. u
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A Wild Ride

BY JOE DARDIS

THE LAST FEW YEARS have been a wild ride for the con-
struction market.

After a very promising start in 2020, nonresidential construc-
tion starts shrunk as COVID crippled the market. However, the
market bounced back in 2021, surpassing pre-COVID 2019 levels.
So, what lies ahead? Will this upward momentum continue?

According to Dodge Data and Analytics, nonresidential starts
look very promising for 2022. In fact, 2022 starts are projected to
total roughly 1.38 million sq. ft, the highest level for this sector
since 2008. Beyond 2022, we should expect to see a slight contrac-
tion every year until 2026, but starts will still remain above average
relative to the last decade (see Figure 1).

To fully understand this projected growth and contraction,
it is important to look at the market on a more granular level
specific to project type. The main catalyst for growth is the
warehouse sector (for more on warehouses, see last month’s
Data Driven, available at www.modernsteel.com). Figure 2,
which shows the percent change in nonresidential projected
construction starts by sector relative to 2019, highlights how
the warehouse sector has grown and how most other sectors
have not bounced back from pre-COVID levels. Combining
this knowledge with the fact that 2022 starts will be at their
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highest levels since 2008 further demonstrates how warehouses
are carrying the market on their backs.

Another sector—offices—is expected to bounce back this year,
though it’s not projected to reach pre-COVID levels in the fore-
seeable future. While a mass return to the office could certainly
create an increased demand for office projects, the reality is that
companies are expected to continue switching to hybrid arrange-
ments, allowing employees to work from home at least part-time—
and some aren’t returning to the office at all. Even if companies are
looking to expand, adopting a full- or part-time work-from-home
arrangement would allow them to do so without the need to build
or seek out additional office space. And while many companies are
still under office leases that tie them to their current office space
but with fewer workers going in every day, office space demands
would decrease even further as these leases expire.

One bright spot for the office sector is the sub-sector of data
centers (Dodge categorizes data center construction as office con-
struction). Demand for data centers has been strong, driven by
increased demand in digital bandwidth as people work remotely,
plus a surge in online shopping. That being said, with data cen-
ters “counting” as offices, the demand for traditional office space is
likely even lower than what the numbers represent at first glance.
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Hotels will also have an uphill battle for
the foreseeable future. In the second quar-
ter of 2020, hotel occupancy rates dropped
to 28% and have seen revenues fall year
over year by 75%. The Center for Exhibi-
tion Industry Research reports that 98%
of exhibitions were canceled during the
second half of 2020. To put this in perspec-
tive, NASCC: The Steel Conference has
roughly 5,000 attendees every year. Con-
servatively, if a hotel room costs $200 per
night, that adds up to a million dollars every
day of lost revenue to the hotel, not to men-
tion catering, room rentals, and all the other
revenue sources. There are tens of thou-
sands of conferences in the U.S. every year,
many of which are smaller than NASCC,
though some are much larger. The drop in
hotel occupancy was also affected by leisure
travel, which came to a screeching halt in
the second quarter of 2020.

The good news is thatin 2022, the hotel
market should begin to recover as both
business and leisure travel are expected
to pick back up, as are conventions and
conferences (speaking of which, NASCC
takes place March 23-25 in Denver; visit
aisc.org/nascc for more information and
to register). The bad news is that hotels
will still need to dig themselves out of a
huge financial hole before recovery fully
starts to take shape.

There are pros and cons here for the
steel industry. Overall, more square foot-
age in the market is a good thing. Ware-
houses tend to be steel-framed, albeit sim-
pler structures that don’t require as much
detailed fabrication. Office buildings also
tend to be steel-framed, so the reduction in
office demands can be discouraging—but
possibly offset by an increase in data cen-
ter construction. And while hotels are often
concrete structures, there are enough steel
hotels such that a downturn in that sector
stings a bit for the steel industry as well.

Joe Dardis (dardis@aisc.org) is AISC's senior
structural steel specialist for the Chicago market.

2020 2021 2022 2023 2024 2025 2026
Retail -26% | -23% | -13% | -5% -3% 5% | -8%
Warehouse 12% 14% 3%
Office -23% | -26% | -22% | -15% @ -12% 7% | -5%
Parking 37%  -27% | -22% | -19%  -16% | -13%  -12%
Manufacturing -11% 9% | 10% | 16% 19% 20% 18%
Education 6% | -4% 2% 7% 9% 9% 8%
Healthcare -12% | 9% | -3% 8% 15% | 18% 16%
Government 6% | 7% | -1% 5% 7% 9% | 10%
Religious -18% | -30% | -27% @ -25% @ -23% | -20% | -18%
Recreation -32%  -19% | -23% | -15%  -11% 8% | -7%
Other -25% | 6% | -4% 4% | 1% 13% 12%
Hotels -43%  -40% -38% -38%
Dormitories -36%  -28%  -29%  -22% -17% | -15% | -13%

On the bright side, the traditionally
steel-friendly education and healthcare
sectors have been relatively steady and
are projected to show positive growth
for the next several years. As always, it’s

a matter of pivoting to different facili-
ties and job types as necessary, not only
to “fill the gap” while other industries are
down but also to broaden your company’s
experience. ]
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Building Balance

INTERVIEW BY GEOFF WEISENBERGER

DAVE ECKMANN, SE, PE, FAIA,
has always enjoyed building things, from
sandcastles as a child to high-rises that have
redefined Chicago’s skyline in his 35 years as
a structural engineer. Currently the manag-
ing principal of Magnusson Klemencic Asso-
ciate’s (MKA) Chicago office, he has spent
most of his life in and around Chicago but
has an integrative—and worldly, thanks to a
fellowship that took him all over Europe—
outlook on the building design process.

Where did you grow up?

I was born and raised in a suburb
called Downers Grove, located about 25
miles outside Chicago. Other than a cou-
ple-year stint in the Indiana Dunes area,
a few years living in Chicago itself, and
then a couple of years of living in Seattle,
when I joined MKA—well, and also when
I lived in Europe for four months as a
recipient of a traveling fellowship—I’ve
spent my entire life in Downers Grove.

Field Notes is Modern
Steel Construction's
podcast series, where
we interview people
from all corners of

the structural steel
industry with interesting stories to tell.
Listen in at modernsteel.com/podcasts.
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It’s been a great place to live and raise
a family.

That’s pretty neat to live by the Indiana
Dunes.

I just have vague memories of it. My
dad was transferred out there for a project
assignment for a couple of years, and we
were in a small house along the lake there.
And I just remember being able to play in
the sand and build massive sandcastles.

Speaking of building things, let’s talk
about how you got into architecture
and engineering.

Yes, I guess that goes back to when I was
a young boy, always fascinated with building
things with Legos and Erector Sets and doing
woodworking projects. I also remember being
in my basement, drawing plans of my dream
home and designing and making forts out of
tables and boxes and things like that. So I was
always interested in building things. My dad,
who was a civil engineer, designed water treat-
ment plants and always wanted me to be an
engineer. But I was actually more interested in
building vertically, so I wanted to be an archi-
tect. That’s what I decided to study in college,
but when I was in school, I actually found
myself gravitating more towards math- and
science-based classes, and I just realized that
engineering was probably more in my wheel-
house in terms of my strengths, so I decided
to go in that direction.

Where did you go to school?

I am a Fighting Illini! I studied at the
University of Illinois down in Urbana-
Champaign. They have a really great
program where you can get a bachelor’s
degree and a master’s degree in architec-
ture, and during the master’s program,
you can choose a specialization—design,
preservation, etc. One of the options is
structures, which is the direction that
I took. It allowed me to get licensed as
both an architect and a structural engi-
neer. And that’s exactly what I did.

My real passion was in structural engi-
neering, so that became my day job. Because
of my interest in architecture, I actually
spent the first 18 years of my career working
in architectural engineering firms. I then
joined MKA 17 years ago, which is a civil
and structural engineering consulting firm.

The architectural side of my education
provided me with a great understanding of
all the building systems and how buildings go
together. It allowed me to better understand
what architects are trying to achieve and
how I could design the structure to better
suit their needs and desires. And as a result,
became a better collaborator instead of being
an engineer who rolls their eyes when there
are creative or nonorthogonal ideas out there.
Having an architectural license was also ben-
eficial because it gave me a bit more credibil-
ity in the architectural community, making it
even easier to collaborate with architects.



You mentioned a four-month fellowship
in Europe. What did that involve? And did
you encounter any particularly impres-
sive steel structures during your trip?

I was incredibly fortunate to be the
recipient of something called the Plym
Traveling Fellowship, which is offered by
the University of Illinois’ School of Archi-
tecture. Its awarded to a seasoned profes-
sional that’s been practicing for a decade or
two. The objective is for the recipient to go
to Europe for a minimum of four months
to study something related to architecture.
Given my background in both architecture
and engineering, I focused on the topic of
structural influences in the design of great
European architecture. I felt like so many
European projects were on the front cov-
ers of architectural magazines, and I wanted
a better understanding of how European
architects and engineers collaborate because
they seemed to be leading the way at the
time (this was in 2001). So my objective was
to see and touch as many projects as I could.
But equally important was meeting with the
architects and engineers that created these
beautiful pieces of architecture. Again, try-
ing to learn more about how they collabo-
rated. I traveled all over western Europe. I
was in nine different countries and, T think,
56 cities. I met with many of the leading
architects and engineers and people from
their offices to just try to better understand
how they work. I was exposed to a lot of
things and was introduced to something I
really love now: steel castings.

As far as projects, some of them were
classics like the Centre Pompidou Center
in Paris and the Munich Olympics facil-
ity (Olympiapark). I also became really
intrigued and inspired by some of Santiago
Calatrava’s work. I met Jorg Schlaich and
learned about his work with cable structures.
One of Schlaigh’s projects that stood out
for me in particular was a small but beau-
tiful lookout tower in Stuttgart, Germany
(Killesberg Tower). It’s a simple pedestrian
lookout in a park that has a winding steel
staircase to the top. It has a set of stairs that
spirals around a slender central steel column.
The central column was supported at the
base by a beautiful steel casting. The look-
out tower is stabilized by a delicate perim-
eter mesh of steel cables.

I’d like to see that one. Back to collabo-
ration in architecture and engineering,

you were a judge for our 2022 IDEAS?
Awards program, which, of course,
focuses on the successful integration of
architecture and engineering. The win-
ners haven’t been revealed yet, but I was
wondering if you could point to any other
buildings, even past winners, that you
feel are great examples of the successful
integration of those two disciplines.

One that immediately comes to mind is
down the street from my office: the John
Hancock Center/875 North Michigan Ave-
nue in Chicago. It’s a very clean, simple, ele-
gant structure, and the lateral system for the
building is integral to and expressed as part
of the architecture. There’s also the Amazon
Spheres in Seattle, which we recently com-
pleted (you can read about it in the May 2019
issue at www.modernsteel.com; it was an
IDEAS? winner that year). The perimeter
structural form is an architectural shell of
steel. It’s a very complex form, and yet it’s
comprised of repetitive modules that could
be mass-produced and in a fairly cost-effec-
tive way. But it was designed in such a way
that most people can’t even see or find the
repetitive pattern within the organic form.

I understand you’re involved with the
Chicago Committee on High-Rise Build-
ings. Can you talk a bit about that group?

It started in the late 1960s with Fazlur
Khan, the great structural engineer with
SOM, along with a small group of architects
and engineers. At the time, they were trying
to figure out how to design the Sears (now
Willis) Tower well as other tall buildings,
and they would get together once a month
in a restaurant basement here in Chicago to
swap ideas, challenges, and solutions. The
group got larger over time and now consists
of about 75 of Chicago’s leading architects,
engineers, developers, contractors, educa-
tors, and vendors—a very diverse group—
that continues to meet and learn and solve
problems for the next generation of tall
buildings. We also work with the city of
Chicago to help them with codes and other
building-related topics.

Speaking of groups, I hear you like to
play the drums.

Ever since I was a small kid, I wanted to
be a drummer in a rock band. One of the
prerequisites to play drums in the school
band was to take a couple of years of piano,
so I did that—reluctantly. I hated it, but I

: field notes

did my time and I was finally able to sign
up to play the snare drum in my school
band. And I kept practicing and got bet-
ter. I then moved into all of the percussion
instruments, playing the marimba, xylo-
phone, timpani, all that kind of stuff. I kept
getting better and was the first chair per-
cussionist in the high school band, orches-
tra, and jazz band. Jazz was great, but I still
really wanted to be a drummer in a rock
band. Luckily, my sophomore year in high
school, I was approached by three seniors
about joining their rock band! We played
stuff like Ted Nugent, Rush, Black Sabbath,
and Aerosmith—and my hair was a little
longer hair back then. We played parties
and the local battle of the bands, which
was in front of, like, 1,200 people. It was
incredibly exhilarating! Actually, I almost
went into music instead of architecture at
college. However, I realized that maybe
from a financial perspective, that wasn’t the
right choice, so I chose what I did. I've got
absolutely no regrets, but I still tinker with
the drums on the side. My drumming has
been scaled back these days. 'm just play-
ing in a contemporary service at my church,
but I still have the dream of getting the
band back together in retirement. u

This colummn was excerpted from my conversation
with Dave. To hear more from bim, including
some of bis projects that he’s most proud of; bis
boating adventures, what be loves about Chicago,
and his thoughts on late Rush drummer Neil
Peart, check out the March Field Notes podcast at
modernsteel.com/podcasts. Also, the winners
of the 2022 AISC IDEAS? Awards program—
for which Dave was a judge—uwill be revealed
later this month at NASCC: The Steel Confer-
ence in Denver (aisc.org/nascc) and featured in
the May issue.

Geoff Weisenberger
(weisenberger@aisc.org) is chief

editor of Modern Steel Construction.
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Connecting for Optimization

BY JEF SHARP

Thoughts on how early connected models can help every link in the steel supply chain.

LAST MONTH, I wrote about how early
connected models can help steel fabricators.

This month, let’s expand the discussion
to include the myriad ways that early con-
nected models help the steel industry as a
whole.

At Qnect, we call early connected model
delivery projects “ISD” for integrated steel
delivery. There are many advantages to
integrating the connection engineering,
detailing, and optimization of the model
before the bidding process begins (which
I'll explore in a second). Using these ben-
efits makes steel less expensive and faster
than other building materials—and also
more sustainable.

There are many factors to consider
when deciding which material to use. Let’s
start with cost. Every developer must
crunch the numbers before making the
choice to design a steel structure. Once
they’ve made that (wise) choice, material,
fabrication, and erection are the big three
cost buckets, followed by design, detailing,
and other miscellaneous costs. By deliver-
ing a fully connected and optimized ISD
model early, a relatively tiny amount of
cost moves upstream in the process and
significantly impacts these costs and even
general contracting costs. Here’s how:

Qnect

EOR Start design

Integrated

100%DD

Conventional

100%CD

Material. If the model is connected
early and is ready at the time of award, a
more exact bill of material can be deter-
mined, eliminating tons of “drop waste” in
the shop. Accurate bidding quantities for
bolts, weld, studs, plate, and other related
items further support efficient bidding as
each fabricator will have the same con-
nected model to bid from. On top of that,
steel costs and rolling/delivery dates are
secured earlier, which is advantageous
from a cost and availability standpoint.

Erection. Early connection data about
the structure allows engineers to put their
eager minds toward finding ways to design
for shop and erection efficiency. When this
happens, they can identify complex issues—
such as gusset or splice plate clashes or
bolting /welding access hindrance—that
might not otherwise be discovered until
it's too late to efficiently correct them.
For example, by exploring extended shear
plates as one connection type option,
30% more erection picks per day can be
achieved. Early solutions help both steel’s
performance and steel’s reputation.

Fabrication. Knowing the connec-
tions in advance helps fabricators better
understand assemblies and reduces the
hours required for shop and field con-

Steel Delivery (ISD)

(1500 Ton Job)

Deliver Full
Connected
Model

RFI's - schedule
drift - 4 weeks

Detailing- 12 weeks

EOR approval
-2 weeks

struction—and also allows fabricators to
use their expertise to suggest alternate
assemblies. And if the connections are
optimized, then material and labor costs
will be trimmed, too.

Design. For the architect and engineer,
connecting the model early in the process
broadens the scope of design options.
According to one of the original proponents
of early connected models, Allan Paull,
senior vice president at AECOM Tishman,
“Connecting the model early identifies prob-
lem areas that can then be solved, reducing
the number of RFIs and change orders
by 15% to 25%.” Solving issues early also
helps steel’s performance and reputation. In
addition, the engineer gets an early look at
connection details and is able to review and
approve the already optimized and worked-
through connections much more quickly.

General contracting. The general
contractor benefits from all these savings.

The result is having steel on-site earlier,
faster erection times, faster fabrication,
faster engineering and design changes,
faster submittal package approvals, and
faster bidding. And among other things,
faster steel construction also results in
lower interim financing and builder’s risk
insurance costs.

Benefits for ISD Delivery

. Save time on all disciplines -
detailing, connection
engineering, approval review
time, fabrication and erection

=

2. Lower cost

Bidding period
4 weeks

6 months
Deliver Full
Connected
Model

Live Model

Qnect's - ISD

Award to fab
& erector—»|

CE & Model - 6 weeks

Drawings to shop

Bidding period
3 weeks

Round-trip with EOR

VALUE DELIVERED DURING THIS PERIOD
1. Improve member framing efficicency 1.
2. Value engineer complex joints 2.
3. Value engineer complex geometry 3.
4. Analytics for most efficient joints

Fig. 1.

Award to fab 8 weeks detailing

& erector>|

1 week

BIDDING IMPROVEMENTS
Reduce uncertainty
More uniform bids

Bid efficiency (reduction
of 3% to 7% of total steel
cost (fab & erect)

Drawings to shop ——»1

2-1/2 Months Saved!

w

. Reduce RFl's
4. Reduce extras up to 66%

Fab & Erect

TIME +COST IMPROVEMENT
Reduce time

to erect & fabricate
due to bolts savings
of 2to 4 bolts/ton
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business issues :

Preference Optimization Analysis

(l Ul J O O
CONNECTION TYPE AND BOLT SIZE
D o :

Base Line 9,612 5,479
Double Angle Bolted on Column Web, Single Angle, 7/8" 9,702 6,734
Double Angle Bolted/Bolted on Column Web, Shear Plate on Column Flange 7/8" A325 and 1 1/8" A490 8,801 7,028
Double Angle Bolted/Bolted on Column Web, Shear Plate, 7/8" and 1 1/8" A325 8,772 7,212
Double Angle Welded/Bolted- 1" A490 8,271 6,035
Extended shear plate at beam to beam-3/4" A325 and 1" A490 12,043 7,358
Shear Plate- 1" A490 only 6,371 5,325
Shear Plate, 3/4" A325 and 1" A325 and 11/8" A490 11,893 7,009
Shear Plate, 3/4" A325 and 1" A490 and 1 1/4" A490 11,650 5,350
Qnect

Let’s move on to how ISD models can One example of cost savings comes above: Fig. 2.
help with schedule and predictability. Heres  from a presentation that Jason Peder- 0. Fig 3.

an example. According to Charles Hongell,
vice president at WSP, “Using a more
conventional delivery, the time required to
create the 3D model for the steel mill order,
develop connections, and then add them to
the model creates an inherent delay in shop
drawing production. By moving this process
upstream, steel shop drawing production
and possibly fabrication can begin immedi-
ately upon award.”

“By connecting the model early, the
engineer can upsize columns or beams to
reduce web doublers needed to reinforce
steel at coped sections. This can reduce not
only the overall fabrication cost but also
the time required to fabricate the steel.”

Figure 1 (previous page) shows a time-
line from a 1,500-ton steel-framed project
that was used to compare conventional
delivery with ISD.

Clifford Schwinger, vice president at
The Harman Group, provides further
perspective.

“Fully connected models help design-
ers spot unusual and/or unconstructable
connections during design,” he explains.
“Being able to identify and address non-
standard connections—particularly those
requiring member reinforcement at the
connections, as required by the AISC
Code of Standard Practice for Steel Buildings
and Bridges (ANSI/AISC 303)—makes the
engineer’s job easier and makes the project
more profitable for everyone. Identify-
ing unconstructable connections during
design allows designers to reframe areas to
improve constructability, something that
cannot be done without huge cost implica-
tions after the project has been awarded
and the steel has been ordered.”
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son, vice president at Meyer Borgman
Johnson, made recently at the Lean Con-
struction Institute Congress. Pederson
presented a Mayo Clinic hospital project
that used an optimization approach to
deliver an ISD model in two steps. In
step one, the 3D model was created and
connected early.

“We provided an apples-to-apples com-
parison for our fabricators to bid on, and it
turned out to be a very competitive process
since there were many fewer unknowns
with the connections,” he explains. In step
two, the company worked with the selected
fabricator to redo the connections based on
some shop preferences. This step was only
possible due to the speed of the software.
In the end, Pederson figured the approach
was a significant contributor to an overall
$1.1 million in steel cost savings compared
to the original budget.

Figure 2 is a table from a smaller Qnect
project (2,000 tons) showing a reduction
in more than 40% of the bolts. The table
compares standard spacing in a model vs.
optimized spacing on nine complete runs
of the project using different connection
and bolt combinations.

Figure 3 shows a close-up of how
optimization can have a big impact. Both
sides of the column were connected using
115-kip loads. The left is optimized and the
right is standard spacing.

If speed, schedule, and cost savings
aren’t enough, the steel industry is further
elevated by the increased sustainability
benefits of using an optimization approach.
Anything we do as an industry to make a
steel package more efficient will yield a
lower carbon footprint.

By keeping steel optimized and lean
using the ISD process, everyone in the steel
supply chain will benefit, as will the indus-
try as a whole via more steel projects. ™

You can learn more about the ISD process by
attending the panel discussion “T5: The Myr-
ind Ways that Connected Models Drive Effi-
ciency” at the upcoming NASCC: The Steel
Conference in Denver, taking place March
23-25. To register; visit aisc.org/nascc.

I I I R R R Y

Jef Sharp (jsharp@qnect.com)
is the CEO of Qnect.
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Whether you were affected by the recent departure of a similar solution or you're just
looking for a better alternative, rest assured Tekla PowerFab has your shop’s back.

Tekla PowerFab is the industry’s complete steel fabrication management solution,
designed to improve shop efficiencies, mitigate the risk of errors and facilitate
greater collaboration—all while remaining flexible enough to integrate well with any
workflow. Our dedication to the steel industry and proven track record of innovation
gives our clients the peace of mind that Tekla PowerFab will continue to meet their
needs into the future. To learn more please visit tek.la/choose-tekla.
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opposite: The steel-framed roof closed...

GLOBE LIFE FIELD in Arlington, Texas, hit it out of the
park in its first season as the new home of Major League Base-
ball’s Texas Rangers.

Due to COVID-19, the official opening of the multi-purpose
venue was delayed as the MLB played a condensed schedule in
2020. However, the ballpark did host the 2020 World Series—the
first neutral-site Series in MLB history—and the Rangers’ first full
season in Globe Life Field followed in 2021.

With the 2022 MLB season right around the corner, the team
is once again ready to welcome fans into its structural steel-framed,
retractable roof-topped shrine to America’s pastime.

A number of factors were considered when it came to the park’s
steel structural framing system. The greatest concerns were achiev-
ing the architectural vision, balancing cost efficiency, and meeting
the accelerated project schedule—design began in early 2017—
which required the ballpark to be completed in a mere 38 months.

Walter P Moore provided structural engineering, construc-
tion engineering, and secure design services, working with general
contractor Manhattan Construction Company to ensure the steel
scope for the entire project correlated with the erection sequence
and schedule.

“The steel erection was one of the driving factors for the
overall project schedule,” said Greg McClure, senior vice presi-
dent at Manhattan Construction. “Starting with the engineer-
ing review and throughout fabrication and erection of the struc-
tural steel members, priority and detail were exhibited by the
design, engineering, and construction teams.”

Kelly Gavin/TexasgRangers

Steel fabrication for the ballpark’s lower bowl started in
March 2018, according to Bryan Irwin, vice president at Irwin
Steel. The structure incorporates 34,000 tons of steel in all:
15,000 tons below the roof, for which Irwin Steel was respon-
sible, and 19,000 for the retractable roof, which was fabricated
and erected by W&W IAFCO Steel (WWAS) and W&W Steel
Erectors (WWSE).

“The seating bowl steel was so critical to all other trades, espe-
cially the roof steel, that the schedule was determined before we
began fabrication,” Irwin said. “It was our job to ensure we met the
schedule deadlines.”

Site logistics also played a critical role in the project, espe-
cially when there were more than 130 ironworkers and six
crawler cranes on the job site during the peak of steel erection
for the bowl. The infield was used as a lay-down area for the bowl
and roof steel and also to build sections of the roof trusses on
the ground prior to lifting them into place. The various cranes
were staged on the infield and around the exterior of the ballpark
and were also employed for multiple other trades in addition to
the steel. Therefore, communication between all members of the
building team was critical.

“In our office, we had project managers from Irwin Steel and
Dowco, the steel detailer,” explained Vince Bosworth, president
and CEO of bowl steel erector Bosworth. “Immediately next to
our office were other key team members from Manhattan Con-
struction, Walter P Moore, HKS, and other subcontractors. Sev-
eral months prior to the start of erection, we were able to hammer
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N above and left: While much of the
: steel is left exposed, it also frames
elements like the historic brick-
clad arches, as shown in the photo
above and REVIT model at left.

opposite: The roof’s framing
system incorporates 19,000 tons
of steel.

below: A steel-framed overhang
on the park’s exterior.

out all the design-assist activities, as well as detailed schedules and
logistics coordination. Our teams were able to eliminate nearly all
of the field welding to ensure very aggressive turnover dates.”

“I am committing the full resources of my companies to ensure
the first baseball game and initial events start on time,” said Rick
Cooper, president and CEO of WWAS. The company designed
steel connections, performed detailing, and fabricated the steel in
several of its 17 fabrication facilities. Also included in the roof con-
tract was the mechanization and continuous welded rail on which
the roof traveled.

“WWAS assembled a team able to fabricate and erect the steel,
furnish and install the mechanization systems, and design, furnish,

32| MARCH 2022

and install the ethylene tetrafluoroethylene (ETFE) and metal
deck roof system,” noted Mike Hankins, senior vice president of
WWAS. This scenario allowed the Rangers and Manhattan Con-
struction to rely on one company to execute the roof contract.

The retractable roof, which is the largest movable roof in
the world, consists of two rail truss structures, the movable por-
tion of the roof, and two fixed roofs. Roof erection required
very close coordination with the bowl steel and precast activities
along with the cast-in-place concrete work performed by Man-
hattan. The WWAS team generated a 4D model incorporating
all steel and concrete activities to ensure schedule certainty for
the stadium superstructure.
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Construction of the roof steel by WWSE incorporated many
unique construction methods. The movable roof and fixed roof
trusses were ground-built into large assemblies weighing up to
600 tons each and hoisted using a 2,535-ton-capacity Manito-
woc 31000, the largest crawler crane made in the U.S. WWSE
also designed, fabricated, and installed temporary shoring towers
to allow the long-span trusses and the entire roof system to be
erected from inside the bowl.

WWAS and WWSE worked around the clock both in the
shops and field to turn the roof structure over to the Rangers. The
field crew worked two shifts, with 275 workers and 11 cranes in all,
in close coordination with Manhattan and its subcontractors.

Daryl Shields, HKS, Inc.

Because the Rangers wanted fans as close as possible to the
field, architect HKS designed multiple seating options, each with
unobstructed views of the field. The seating bowl was also divided
into seven tiers stacked vertically, leading to seven distinctive front
row experiences. As a result, the first row of the seating bowl at the
field level is 7 ft closer to the baseball diamond, the second tier is
14 ft closer, and the upper bowl seating tier is 23 ft closer com-
pared to the Rangers’ old ballpark (now called Choctaw Stadium
and located immediately north of Globe Life Field).

“It’s all about intimacy and making the spectators part of the
game,” noted Greg Whittemore, principal at HKS. “We also inte-
grated the typical club level into the lower bowl in lieu of having
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above: Y-shaped columns (bottom-right section of
image) support the party suites from below while
angling the support behind the lower bowl seating.

right: A roof truss section being lifted into place.

below: A REVIT structural model above: Erecting the roof elements.

of the seating framing. below: A steel truss column supporting a roof truss.

Ben Ludeman/Texas Rangers
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a separate level, which would have pushed
the upper deck fans higher and further
away from the playing field.”

Faced with the challenge of supporting
multiple elevated seating decks and suites
above the lower bowl, Walter P Moore
designed multi-story cantilevered steel
trusses concealed within each suite divider.
This eliminated the need for columns
within the lower bowl, which would have
obstructed field views.

“Any structural framing, such as truss
chords or web members, was concealed
within the divider walls separating the two
adjacent suites,” said Shruti Sharma, prin-
cipal at Walter P Moore. “We coordinated
the truss locations and divider walls to align
with the steel column behind the suites to
optimize the space within the suites.”

Additionally, there was inadequate space
for stacked trusses alongside the party
suites where multiple suites connect. Again,
Walter P Moore leveraged the flexibility of
steel by creating distinctive asymmetric
steel Y-columns to efficiently support the
plate girder framing for these suites and
not interfere with sightlines.

“It was desired to connect two adja-
cent suites, and we could not add a truss
between them as the truss members would
have hindered the free flow of the crowd
between the suites,” Sharma explained. “A
traditional straight column was also not an
option as it would have punched through
the lower seating tiers and rendered some
of the seats unusable.”

The Y-shaped columns support the
party suites from below while angling the
support behind the lower bowl seating,
ensuring connectivity in the party suites
and fully usable seats in the lower bowl.

In order to keep fans in the seating
bowl comfortable, the Rangers wanted a
retractable roof for their new home. The
roof provides a climate-controlled ball-
park during inclement weather and enables
an open-air atmosphere during pleasant
weather. Drawing on previous experience
with the design of retractable roofs, Walter
P Moore created a lightweight and adapt-
able moving roof, leveraging two distinc-
tive attributes of structural steel.

With dimensions of 420 ft by 680 ft, the
300,000-sq.-ft single operable roof panel
travels more than 400 ft to open in 12 min-
utes and is flanked by fixed roof trusses on the
east and west sides. The panel is supported by
steel trusses with depths up to 65 ft.

Walter P Moore and HKS also wanted
to introduce a steel support element for

the east box truss at the south side of the
venue. This signature sloping steel truss
column slices through the seating bowl,
creating a dramatic structural feature that
is both functional and visually engaging. It
also serves as an intermediate support and
helped reduce the span of the fixed roof
truss to 520 ft from 650 ft.

“The support is comprised of a series
of planar-truss columns interconnected
by web members, creating a three-

oInfoSight
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“We BARCODE Difficult Stuff™

100% Employee Owned
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Kelly Gavin/Texas Rangers

The infield was used as a lay-down area for bowl and roof steel and also to build sections of the roof trusses on the ground prior to lifting them

into place.

of the east box truss, allowing the box truss to efficiently carry the
east fixed roof and the primary video board.

Connecting the intersection of the box trusses that support the
fixed roof and the rail trusses that support the operable roof pre-
sented the opportunity for another innovative steel-based design.

“At each of these four knuckle joints, two three-dimensional
trusses with different panel point rhythms intersect at an acute angle
while transferring large forces from one truss to the other,” Dowd
explained. “The flexibility of structural steel allowed for this com-
plex arrangement of steel members to create these crucial joints.”

Even with the roof closed, the Rangers wanted to give fans the
feel of an outdoor experience. Therefore, the primary roof trusses
were spaced 45 ft apart, and shallow steel purlins were used as infill
to maintain the desired aesthetic. In order to maximize the indoor/
outdoor experience for fans, glass and three-layer ETFE facade
elements are located throughout the ballpark to allow daylight to
fill the entire structure. The most significant use of ETFE was on
the roof, which features a 420-ft by 180-ft stripe of ETFE sup-
ported by a series of low-profile steel tube members and upstand
steel brackets.

Throughout the design, engineering, and construction of
Globe Life Field, software played a critical role—especially for
the roof. For example, as the operable roof makes its way along
the travel path, thousands of structural steel members experience
variable forces and deflections based on the fluctuating loca-
tion of the moving roof. Walter P Moore wrote a programmatic
script to interface with the SAP2000 software analysis model that
allowed the designers to input an interval distance and observe
various roof elements as it moved along the rail to fully analyze
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the structural model at the closed and open positions, and every
interval in-between.

“The interval could be as large or small as desired depending on
the required fidelity of the results,” Dowd said. “The team mined
the resulting data to create variability plots of any selected force
or deflection for any steel member of interest in the model. This
tool was enormously powerful in allowing the team to visualize the
impact of the moving roof and intentionally design each member
and its connections for the required structural behavior.”

For other aspects of Globe Life Field, Walter P Moore stream-
lined the process to accelerate design without compromising qual-
ity. Due to the size of the project, multiple engineers were coordi-
nating different parts of the building and needed to continuously
update the analysis model to keep the project on schedule.

However, SAP2000 only supported a single user working in the
model at one time. Walter P Moore developed a script that allowed
engineers to check out a portion of the central analysis model and
update it while another engineer concurrently checked out a dif-
ferent portion. The changes from multiple users were saved to the
central analysis model to study the combined behavior.

These changes were pushed from the analysis model to the
BIM 360 Revit model for design coordination. This advancement
from one engineer to multiple engineers having access to the cen-
tral analysis model was key to the success of the project, offering a
swift turnaround of design changes for coordination and analysis
purposes. More importantly, it allowed the design team to main-
tain the project’s momentum and facilitated early steel delivery. It
was truly a team effort between the various disciplines to complete the
project in 38 months.



A REVIT structural model
of the entire ballpark.

The ballpark’s design mirrors that
of historic ballparks thanks to its use of
exposed structural steel. With this tradi-
tional approach working in concert with
modern-day elements like the ETFE
retractable roof, Globe Life Field has
stepped up to the plate as the lead-off
hitter for a new era of ballparks. ]
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Augmented
Approach

BY HANNAH B. BLUM, PHD

Augmented reality provides a tool for steel fabricators to improve their

processes, and a university research team is developing a program to make it

accessible to fabricators across the country.

can
result in material costs and delays, which can strain the existing
project budget and schedule, leading to additional challenges.

To help prevent fabrication errors, a University of Wisconsin-
Madison (UW) research team is working on a custom augmented
reality program that will assist steel fabricators in indicating where
and which fabrication operations need to be performed on a given
steel section using a model of the fabrication documents. This cus-
tom program can be used for quality control purposes before ship-
ping the finished parts to the construction site.

The team envisions that the custom program, once finished,
can be widely implemented in various structural steel fabrication
shops across the country to supplement their existing workflow.
The goal is to create a more effective process that will elevate the
competitiveness of the structural steel industry.

Multiple Realities

You may be wondering what the difference is between virtual,
augmented, and mixed reality. Virtual reality (VR) fully immerses
the user in the virtual environment. Augmented reality (AR) over-
lays virtual objects on the real world. (The most popular appli-
cations of AR are Pokemon Go and Ikea’s furniture app.) Mixed
reality (MR) is an extension of augmented reality where virtual and
real objects interact together in their environment. For example,
the virtual object may move with you as you move in the real world,
and you can manipulate and interact with the object. Extended
reality (XR) is a catch-all term that encompasses VR, AR, and MR.

The UW project involves the overlay of holograms onto the
real structural steel parts with limited additional information avail-
able. The current experience would be classified along the bound-
ary of AR and MR; as the project develops and new functionality is
added to the custom program, it would venture further into MR.

The team selected Microsoft’s HoloLens 2 Mixed Reality head-
set for the project. Currently, HoloLens 2 is the most widely avail-
able technologically advanced MR headset and has a version with a
hard hat for use in the construction industry.

Living in a 3D World

Although many fabrication operations are automated, some
complex custom connections and shapes may be created manually
by a skilled fabricator using fabrication documents to indicate the
needed steps. Detailing complex 3D components on 2D documents
can lead to challenges in visualizing the real-world structure.

.......................................................

AISC's Need for Speed
initiative recognizes
technologies and practices
that make steel projects come
together faster. Check out
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above: AISC Undergraduate Research Fellowship recipient Eddie
Elder using the custom program on the HoloLens 2 headset.

below: Eddie’s view through the HoloLens, with the holograms
overlaid on the steel tee and plate.

Team Effort

For any project, the right team is crucial, and the AR tool project
combines the expertise of various UW structural engineers and
computer engineers. The structural engineering team consists
of assistant professor Hannah Blum, the principal investigator
of the project; PhD student Ed Sippel, PE; former student Eddie
Elder, a recipient of AISC's Undergrad Research Fellowship; and
former student Ben Liang. The computer engineering expertise
comes from the Web and Mobile Solutions team led by Will
Kraus and undergraduate researcher Nick Greene. The project
is supported by AISC's research and technology divisions.
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Using 3D holograms allows the technician to view the final-
ized connection or part and has two major advantages over view-
ing separate 2D section cuts. First, rather than mentally combin-
ing individual documents, the technician can view the complete
part at full scale from multiple orientations. Second, the process
can be completed hands-free, avoiding the need to consult various
paper drawings or a tablet.

Accuracy and Key Features

The team found that accuracy within Y in. can be achieved
when placing QR codes on the steel parts. This minimum accu-
racy allows holograms of the steel components to be accurately
overlaid on the real steel components. As such, the steel compo-
nents can be checked for accurate placement and size of holes
and other features. (This was an important barrier to pass before
additional work could proceed.)

The team is developing several key features, some of which
are already completed and some of which are still in progress, to
develop the custom program into a useful tool:

¢ The ability to capture dimensions from a design file and

allow the user to select a dimension to display on the overlaid
hologram. A user interface will be designed to display all rel-
evant information needed from the connection documents

* A virtual tape measure, which allows the user to measure

features on the steel components. This will provide a quick
quality control check

¢ Information recording, including tracking to take pictures

as needed and speech-to-text for the technician to note defi-
ciencies quickly

* A step-by-step tutorial of how a complex fabrication pro-

cess is completed. This will indicate to the technician which
operations need to be completed to which part of the steel
section and in what order

Future Directions

Implementing AR in steel design and construction can help
increase quality, improve collaboration, permit timely decisions,
and allow for shorter project timelines. Eventually, the steel con-
struction industry may use AR and MR for the overall QA/QC of
buildings and other structural projects. u

This article is a preview of the 2022 NASCC: The Steel Conference
session “Applications for Smart Glasses and AR in Structural Steel.” The
conference takes place in Denver, March 23-25. For more information
and to register; visit aisc.ovg/nascc.

.......................................................

Hannah Blum is an
assistant professor
and the Alain H.
Peyrot Fellow in
Structural Engineering
at the University of
Wisconsin-Madison.
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Updated

Requirements,

Same

Intent

BY LARRY GRIFFIS, PE, LARRY MUIR, PE, AND LARRY KRUTH, PE

Changes are coming to design document requirements in the
2022 AISC Specification and Code. But fear not!

The intent remains unchanged, and the impact on users should be minimal.

has always been the best practice to ensure a safe and economical
steel structure—emphasis on complete.

This has been AISC’s mantra for its Specification for Structural
Steel Buildings (ANSI/AISC 360) and the AISC Code of Standard
Practice for Steel Buildings and Bridges (ANSI/AISC 303) since they
were both first published in the early 1920s (you can access current
and past versions at aisc.org/specifications).

Users of both publications will see changes in the 2022 edi-
tions that are intended to make structural steel projects safer
and more economical. These changes involve requirements for
structural steel documents and specifications and the approval
process and are focused on improving what arguably is the most
important aspect of any construction project, clear and timely
communication.

How It Started, How It's Going

Before we dive into the details of these updates, let’s take a brief
look back at the relationship between the Code and Specification.
Beginning with the first version, published in 1924, the Code has
included language delineating the requirements for design draw-
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ings. Similar language appeared in the Specification beginning in
1936. As time went on, the two lists of requirements began to dif-
fer, although the intent was always the same. When the 2005 Speci-
fication was being drafted, it was decided to just refer to the list of
requirements for design drawings that appeared in Section 3 of the
Code rather than duplicate the list in the Specification.

Section 1.1 of the Code states: “In the absence of specific instruc-
tions to the contrary in the contract documents, the trade practices
that are defined in this Code shall govern the fabrication and erec-
tion of structural steel.” Unfortunately, there have been cases where
the requirements of Section 3 of the Code were being modified or
excluded altogether in the contract documents, thereby resulting
in incomplete design documents for bidding and/or construction.

To resolve this issue, the AISC Committee on Specifications
and the Code of Standard Practice Committee jointly decided to
work on resolving this issue in the 2022 versions of the Specifica-
tion and Code. The solution was simply to revert to what was done
in the Specification in the past and list the requirements for design
documents in the Specification in Section A4—and refer to the same
listin the Code in Section 3. This is exactly the opposite of what was
done in the 2005 edition.



From the "Good Old Days”
to Now

The main driver of the changes to
the design document requirements was a
change to the design document process.
There was a time when the engineers pro-
duced structural design documents and
specifications, the fabricators and erectors
bid from nearly complete design docu-
ments, the chosen fabricators and erectors
produced shop and erection drawings,
and then the engineer of record (EOR)
approved the shop and erection draw-
ings—more or less in this order. Believe
it or not, for quite some time, this seemed
like the logical way to manage a project,
and the practice was very successful. The
design development and bidding process
looked something like what’s shown in
Figure 1.

However, practice has changed. Many
modern projects do not proceed in this
sort of sequential manner where one task
is complete, or at least nearly so, before
the next is begun. It is now more common
to begin soliciting pricing and awarding
structural steel contracts well in advance of
final design. The design development and
pricing process of today often look more
like Figure 2.

This is not a recent change or one that
occurred overnight. The switch from an
industry dominated by a sequential design-
bid-build process to one increasingly dom-
inated by something that might be called
“fast-track” probably began in the 1960s.
By the 1990s, it was already rare for struc-
tural steel fabricators to price from “com-
plete design drawings.”

The fast-track process evolved to reduce
construction time, resulting in a reduction
in the cost of steel structures from the time
of conception by an owner to substantial
completion and move-in, including the
design stage, issuance of bidding and con-
struction documents, preparation of shop
drawings, approvals, fabrication, erection,
and final project completion. Today, there
is much focus on streamlining the pro-
cess even further for economy and sched-
ule improvements. However, history has
taught us that there is a trade-off between
speed and risk, as depicted in Figure 3.

: conference preview

MOST INFORMATION SHOWN —,

CONTRACT
EXECUTED

DESIGN EVOLVING

PROJECT CONSTRUCTION
STARTS COMPLETE
() o——&———————————————————o
START SD DD BID OR CONTRACT @ CD CA

COMPLETION LEVEL OVER COURSE OF PROJECT
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Why Change?

Users of the 2022 Specification and Code will probably be won-
dering why some of these changes have occurred. The most basic
reason is that members of the AISC committees were observing
behavior in the industry that could potentially threaten the safety
of structures, and therefore it was decided that action was necessary.

In a more sequential design-bid-build process, it is easier to
keep track of what information has or has not been finalized and
what information has or has not been issued for various purposes.
It is more difficult when the schedule is compressed. Though the
relative timing of design completion and award of the structural
steel contract has changed, the total amount of information that
must be provided by the EOR to the fabricator and erector has
not. Electronic transfer of information, whether in the form of
scans of traditional drawings or digital models, means that there
is less paper—and less time spent printing, copying, shipping, and
receiving drawings—but the amount of information necessary to
adequately convey the design intent has not changed. Whether the
contract is awarded during the schematic design phase or when
construction documents are complete, the physical parameters
(material requirements, geometry, loads, etc.) of the final structure
do not change, and therefore the amount of information required
to turn the design into a final structure, again, does not change.

If the total information required to describe the work—the
quantity, quality, and nature of the structural steel to be fabri-
cated—hasn’t changed, then at some point, all this information
must be provided. Why? To ensure the design intent is satisfied.
Why? To ensure the structure is safe. There is no real change here.

Specification Section A4 Changes

What has changed is information in the Specification regarding
design documents. Structural design documents and specifications
must contain enough information to ensure the EOR’ intent is
realized in the structure that is physically built. Currently, the 2016
Specification states, “The structural design drawings and specifica-
tions shall meet the requirements of the Code of Standard Practice,”
and the Code provides a detailed list of drawing requirements.
Much of this list will be moved to Section A4 of the 2022 Speci-
fication with some additions and slight modifications. Structural
design documents and specifications are required to be legible and
drawn to an identified scale that is appropriate to clearly convey
the information. This is pretty basic and obvious.

As shown in Table 1, every piece of information that will be
explicitly required in Section A4 of the 2022 Specification is already
currently required to be provided. This makes sense because this
information is necessary to ensure the safety of the structure, and
the AISC Committee on Specifications wanted to ensure this
information was included in the Specification.

The information listed in Table 1 will only be required for
structural design documents and specifications issued for construc-
tion. While the Specification doesn’t require this information to be
provided for bidding or contract, the Commentary does recom-
mend that all this information be provided and states, “Release of
documents for bidding or contract that are not sufficiently com-
plete could have life safety implications if the structural design
is not advanced to allow proper definition of the scope of work.”
This statement reflects the realities the committees had to struggle
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with when determining what was critical for safety and therefore
belonged in the Specification, and what was less critical for safety
and therefore could be placed in the Code.

It was ultimately decided that all the information that could
impact safety had to be provided before construction began (oth-
erwise, the risk to safety was too great) and therefore, this is where
the committees drew the line. Theoretically, any of this informa-
tion could be provided right up to the commencement of construc-
tion without impacting safety because things that do not physically
exist cannot jeopardize safety. While last-minute design changes
or information provided very late in the process technically do not
lead directly to physical danger, they can cause strife on projects
and can, if not properly addressed, lead to conditions that increase
physical danger.

It is easy to see how bidding and contracting from incomplete
information potentially (though not inevitably) increases the risk
to safety. First, if partially complete information is released by vari-
ous parties over time, it becomes difficult to keep track of what
information has or has not been issued for various purposes and
therefore more difficult to track and clearly and individually indi-
cate the revisions on the contract documents. Second, as the project
progresses, introducing changes tends to become more expensive,
more contentious, and therefore more difficult. The difficulty of
making such changes can be affected by the terms of the contracts
that the various parties have agreed to, which is not within the
purview of the Specification. However, some contract provisions can
significantly disincentivize such changes, which arguably can be an
intended feature of such provisions, or strongly incentivize parties
to disguise changes as anything but a revision to the contract to
prevent changes to the cost and/or schedule.

While the AISC Committee on Specifications recognizes the
pressures that the EOR can be subjected to under such arrange-
ments, ultimately engineers are professionals, and the Specifica-
tion can only assume that engineers will, when necessary, stand
up to such pressures and “do the right thing” to ensure the
safety of structures.

Informed Consent

Structural design documents are issued for various purposes
related to structural steel projects, including issuance for con-
struction, permitting, fabrication, and erection, which can include
ordering structural steel, commencing work on shop drawings, and
commencing work on the project by the fabricator and erector.
Structural design documents can also be issued for these purposes
for all or only a portion of the project. Regardless of the purpose,
it is vital that all affected parties (the project team) understand the
intent and level of completion of the structural design documents.
Therefore, the 2022 Specification will require the EOR, when struc-
tural documents are released, to identify the intended purpose and
the date of release.

Section A4 of the 2022 Specification seeks to provide the EOR
with some inviolable minimum level of control over the design
documents they produce and retain responsibility for on every steel
project. The 2022 Specification will require that “structural design
documents and specifications released by any party for the purpose
of bidding or as the basis of a contract shall be clearly identified by
the (EOR) with the authorized intended purpose and shall include



. conference preview

Table 1. Required Information — Comparison of 2022 Section A4 to 2016 Requirements

Information Required for Structural Design Documents
and Specifications Issued for Construction in
the 2022 Specification Section A4

Where Required in 2016

Information as required by the applicable building code

The applicable building code

Statement of the method of design used: LRFD or ASD

Code Section 3.1.1(d) for connections

The section, size, material grade, and location of all members

Code Section 3.1(a)

All geometry and work points necessary for layout

Column base, floor, and roof elevation

Code Section 3.1(c)

Column centers and offsets

(
Code Section 3.1(b)

(

(

Code Section 3.1(d)

Identification of the lateral force-resisting system and connecting
diaphragm elements that provide for lateral strength and stability in
the completed structure

Code Section 7.10.1(a)

Design provisions for initial imperfections, if different than specified
in Chapter C for stability design

Project-specific requirements

Fabrication and erection tolerances not included in or different
from the Code

Project-specific requirements

Any special erection conditions or other considerations that

are required by the design concept, such as identification of a
condition when the structural steel frame in the fully erected and
fully connected state requires interaction with nonstructural steel
elements for strength or stability, the use of shores, jacks, or loads
that must be adjusted as erection progresses to set or maintain
camber, position within specified tolerances, or prestress

Code Section 7.10.1(b) and Code Section 3.1.4

Preset elevation requirements, if any, at free ends of cantilevered
members relative to their fixed-end elevations

Code Section 3.1(f)

Column differential shortening information, including performance
requirements for monitoring and adjusting for column differential
shortening

Code Section 3.1
(Included in Commentary as “critical requirements....
that affect the integrity of the structure...”

Requirements for all connections and member reinforcement

Code Section 3.1 (Included in Commentary as
“critical requirements.... that affect the integrity of the
structure...” and Code Section 3.1.2

Joining requirements between elements of built-up members

Code Section 3.1(g)

Camber requirements for members, including magnitude, direction,
and location

Code Section 3.1(e)

Requirements for material grade, size, capacity, and detailing of
steel headed stud anchors as specified in Chapter |

Specification Chapter |

Anticipated deflections and the associated loading conditions for
major structural elements (such as transfer girders and trusses) that
support columns and hangers

Code Section 3.1
(Included in Commentary as “critical requirements....
that affect the integrity of the structure...”

Requirements for openings in structural steel members for
other trades

Code Section 3.1
(Included in Commentary as “critical requirements....
that affect the integrity of the structure...”

Shop painting and surface preparation requirements as required for
the design of bolted connections

Specification Chapter J —
Required for slip critical connections.

Requirements for approval documents in addition to what is
specified in the Code Section 4.

Project-specific requirements

Charpy V-notch toughness (CVN) requirements for rolled heavy
shapes or built-up heavy shapes, if different than what is required
in Section A3.

Project-specific requirements

Identification of members and joints subjected to fatigue

Appendix 3 - “The engineer of record shall provide
either complete details including weld sizes or shall
specify the planned cycle life and the maximum range
of moments, shears and reactions for the connections.”
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the date of release.” If the EOR is to retain responsibility for the
design, which is something as a society we have long accepted, then
the engineer must have a right to know what this information is
being used for and by whom. In other words, when the EOR pro-
vides the design document(s), they have a right to full knowledge
of the possible risks and benefits involved with doing so.

During the deliberations of the AISC Committee on Specifica-
tions, it was argued that this provision would interfere with the own-
er’s rights to the design documents for which the owner had paid.
However, other organizations and documents already recognize
limits to the owner’s rights. The International Building Code (IBC)
does not make the owner or the owner’s designated representative
for construction (the general contractor) the party that must “review
and coordinate certain aspects of the project... for compatibility
with the design of the building or structure, including submittal
documents prepared by others, deferred submittal documents, and
phased submittal documents.” Rather, it is the registered design pro-
fessional in responsible charge that is assigned these tasks. Also, the
National Society of Professional Engineers’ Code of Ethics for Engi-
neers states, “Engineers’ designs, data, records, and notes referring
exclusively to an employer’s work are the employer’s property. The
employer should indemnify the engineer for using the information
for any purpose other than the original purpose.” Assuming such
indemnification can even apply to buildings, it can only exist if the
original purpose is clearly defined—and has been common practice
and will be required in the 2022 Specification. Again, the changes have
been made as a reaction to some potentially bad behavior that has
been observed. The intent, as it has always been, is to highlight and
reinforce existing and long-standing practices and requirements, not
to introduce new requirements. The new language is provided in
the interest of clear communication, common understanding, and
ultimately the safety of steel structures.

Approvals: A New Section A5

The review and approval of fabrication (shop) and erection
documents and “substantiating connection information” by the
EOR is a vital part of the construction process that helps to ensure
that the EOR’s design intent has been adequately communicated
and implemented. In other words, the approval process is vital to
ensuring the safety of the structure.

With the advent of fast-track design and construction, it has
been observed that a very small number of structural engineers
have not been reviewing approval documents—and that some
structural engineers refuse to even receive such documents. Vari-
ous justifications for this behavior have been provided, including:

¢ “Itallows me to reduce my fee and get jobs.”

* “It reduces my liability because I cannot be held responsible

for something I never saw.”

* “I have no idea what I am looking at, so what is the point?”

Any engineer that agrees with the justifications above or feels, for
other reasons, that structural engineers should not review approval
documents might want to contact the authorities having jurisdiction
over their projects, the applicable engineering boards, and/or legal
experts. For purposes of this article, it will be assumed that the need
to review approval documents is well-established, required by build-
ing codes, and simply not controversial. Most engineers have always
reviewed submittals related to their structural designs.
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In fact, a new Section A5 in the 2022 Specification states the
following: “The engineer of record or registered design profes-
sional in responsible charge, as applicable, shall require submis-
sion of approval documents and shall review and approve, reject,
or provide review comments on the approval documents,” and,
“When structural steel connection design is delegated to a licensed
engineer working with the fabricator, the engineer of record shall
require submission of the substantiating connection information
and shall review the information submitted for compliance with
the information requested.”

Delegation of Connection Design

While the 2010 Code was the first version to explicitly address
delegated connection design, delegated design, whether related
to structural steel connections, roof trusses, open-web joists, vis-
cous dampers, or countless other items, has long been a feature
of building construction. In general, delegated design requires
the EOR to define design criteria and the delegated engineer
to satisfy the criteria provided. In jurisdictions and design stan-
dards where delegated design is explicitly addressed, the EOR
is required to provide design criteria and ensure that the design
criteria have been properly understood and implemented. This
latter requirement involves some sort of review and approval
process. To ensure effective delegation of connection design,
the 2022 Specification will require that the design documents and
specifications include design requirements for the delegated con-
nection design and requirements for substantiating connection
information. This change was made because the requirement has
been placed in the Specification, as opposed to only in the Code,
and because the phrase “if any” that was included in the Code
language implied that substantiating connection information was
not required—whereas the 2022 Specification will clearly require
some form of substantiating connection information be defined
to be submitted to the EOR.

What Isn't Changing?

As stated previously, there is no change to the intent of the lan-
guage in either the Specification or the Code. The changes are meant
to promote clearer communication and a common understanding
of most existing requirements currently practiced by all the parties
to a steel project.

Most responsible owners, engineers, general contractors, fab-
ricators, and erectors are currently practicing all newly stated
requirements. The Specification will continue to address the design,
fabrication, and erection of structural steel buildings and other
structures primarily as these factors relate to the safety of the struc-
ture. The Code will continue to address the trade practices involved
in steel buildings, bridges, and other structures. There has always
been and always will be interaction and overlap between safety and
trade practices. In addition, the Code will continue to recognize
three options related to connection design:

* Option 1: Complete connection design shown in the

structural design documents

* Option 2: Connections selected or completed by an

experienced steel detailer

¢ Option 3: Connections designed by a licensed engineer

working for the fabricator
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The Code, the Specification, and the overall industry will continue to recognize that only
the EOR has all the information necessary to evaluate the total impact of connection details
on the overall structural design of the project.

Corresponding Changes to the Code

Users of both publications will see that some changes and reorganization have occurred in
Code Sections 1 and 3 that are tied to the Specification requirements. One important goal for
the 2022 editions is to tie the Specification and Code language together and help users better
understand the close relationship between Specification design requirements and Code speci-
fied contractual requirements. A few things are worthy of special note:

¢ The provisions of the Code represent standard trade practices involved in steel buildings,
bridges, and other structures. They are balanced, fair, and consensus-based and repre-
sent the most efficient approach for the usual case. Variation from the Code will probably
increase the cost of the work. However, specific instructions to the contrary are permitted
and, in some cases, needed to suit specific project conditions. All parties should be familiar
with the provisions of the Code and should carefully evaluate the impact of any variations
from the Code. While this is generally true for all structural steel projects, it is especially
important for projects with accelerated schedules employing unusual or innovative deliv-
ery methods.

¢ The Code is a balanced, consensus document written in a “party-neutral” manner and
should not be modified for the purpose of dictating a commercial advantage. To that
end, Section 1.1 requires any specific instructions to the contrary unrelated to design
elements (e.g., relating to commercial terms) to include a reference to the specific Code
section number. This requirement is intended to ensure that all parties are aware of and
specifically agree to specific instructions to the contrary that may work to the advantage
of one party and to the disadvantage of another.

* Extreme care should be taken to ensure that any modification is written in mandatory
code language where applicable and is consistent with all other sections of the Code to
result in a unified document. No modifications should be made to any Code section that
violates the life safety or serviceability provisions of the applicable building code or
results in a commercial advantage for any party that violates the intent of the Code to
serve as a fair, balanced, and consensus document.

¢ Contractual requirements can have an indirect impact on safety by incentivizing or
disincentivizing communication and the responsible handling of the revisions that are
inevitable when schedules are compressed such that agreements must be made based on
incomplete information.

The 2022 Code more widely references bidding quantities and allowances. Bidding quan-
tities and allowances have long been used in the construction industry, though they were
directly included in the 2016 Code, where they were used to better describe the treatment
of member reinforcement at connections when connection design is delegated to a licensed
engineer working for the fabricator. Whether addressing member reinforcement at connec-
tions or work-in-process structural design documents, the idea is that the bidding documents
should include some clear description that can be assumed and used by the bidders. The
intent is not necessarily for the EOR to provide a monetary quantity but rather that the infor-
mation conveys an assumed quantity and complexity of the structural steel to be fabricated.
There are obvious advantages to providing bidding quantities or allowances that are closer
to the final conditions, though it will often not be possible to provide precise information.

The changes in the 2022 edition of the Specification and Code do not change the intent of
the previous 2016 editions. The real intent of the changes is to clarify the requirements of
current responsible practice in the design, fabrication, erection, and contracting of structural
steel. The provisions emphasize the need for and benefits of clear communication, common
understanding, and collaboration among all parties involved in the project. Ultimately, they
benefit all parties and promote safety and economy on structural steel projects. =

This article is a preview of the 2022 NASCC: The Steel Conference session “Seeing Eye to Eye: AISC
Specification Design Document Requirements.” The conference takes place in Denver, March 23-25.
For more information and to register, visit aisc.org/nascc.

Larry Griffis is a senior
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Walter P Moore, Larry Muir
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Abrafast.com/
The Blind Bolt Co.

booth 3703
www.abrafast.com

booth 3308

AFF Design Services, Inc.

booth 2024

Dallas, Texas

ph: 214.712.8223

www.affsteel.com

AFF came into existence in 2008 with the goal
of becoming a premier detailing and connection
design company in Dallas, Texas. Connoisseurs
in detailing and connection design, we work
tenaciously to deliver efficient results. With an
ideology to succeed, our team of project man-
agers, detailers and connection design engineers
circles their guidelines around the requirements
of our customers. Our innovative and compre-
hensive detailing procedures help us identify
issues; this enables us to maintain the project
schedule. Our methods have been tested and are
proven to give effective outcomes.

Agen — Robotic Structural

Steel Assembler

booth 1812

Atakum, Samsun

Turkey

ph: 90.36.2502.1416
www.abkaotomasyon.com

With the increased use of technology, using
automation is becoming a must to meet the
capacity/market needs. That’s where we come in.
We are your solution partner in making a perma-
nent mark in your business. As Abka Automation
Ltd., we design, manufacture and integrate fully
automated Industrial 4.0 robotic structural steel
assembly lines. With the aid of industrial robots
your products are becoming error free and have

high quality.

AGT Robotics

booth 606

Trois-Rivieres, Québec

Canada

ph: 819.693.9682

www.agtrobotics.com

AGT Robotics is an automation and robotics
expert specialized in the metal industry. They
also manufacture the BeamMaster Weld, a
Robotic Welding Line specially engineered to
answer all the welding needs of structural steel
fabricators. BeamMaster features a small foot-
print, complete robotic automation and integra-
tion with dedicated software. With its attractive
prices, all sizes of fabrication shops can now
consider solving their welding production issues
with robotic welding.

AKYAPAK USA

booth 911

Tampa, Fla.

ph: 813.351.7100

www.akyapakusa.com

One of the longest-established producer in Bursa,
Akyapak celebrates its 59th foundation anniver-
sary. Akyapak proudly exports metal-bending,
drilling, cutting machines, and welding solutions
to 110 countries in six continents and delivers
high quality from Turkey to the world. Akyapak
is a source of pride to Bursa and Turkey with its
total 350,000 sq. ft covered technological manu-
facturing facilities. Akyapak, established in 1962
in Bursa, is continuing to shape technology in
Turkey and the world with its 370 qualified and
experienced staff. Akyapak has taken new steps to
reinforce its strong image all over the world.

Albina Co., Inc.

booth 3717

Tualatin, Ore.

ph: 503.692.6010

toll free: 866.252.4628

www.albinaco.com

Are you in need of curved metal? Albina Co., Inc.
has mastered the skills of steel and metal bend-
ing, rolling and fabrication. We bend and roll
structural steel members, various sizes of round
pipe and HSS material, and plate. We work with
carbon, stainless, aluminum, and most exotic
metals. We have serviced the steel industry since
1939 and we provide quality curved metal prod-
ucts and services that stand out from the compe-
tition. Making the most of the latest technolo-
gies in the field, we can produce virtually any
metal component that needs to bend or curve
and we can produce difficult and unusual parts.

Allegheny Coatings

booth 3121

Ridgway, Pa.

ph: 814.772.3850
www.alleghenycoatings.com

Allegheny Coatings is a premier metal protec-
tion applicator, providing zinc flake, zinc plat-
ing, zinc nickel plating, and related finishes.
The company has locations in Pennsylvania and
Indiana, stretching across the Eastern and Mid-
west U.S. Allegheny Coatings uses rack spray,
dip spin, and electroplating processes to apply
its coatings.

Allied Machine & Engineering
booth 1809

Dover, Ohio

ph: 330.343.4282

toll free: 800.321.5536
www.alliedmachine.com

Allied Machine & Engineering is a leading man-
ufacturer of holemaking and finishing tooling
systems. Allied devotes its advanced engineering
and manufacturing capabilities to creating the

widest selection of value-added tooling available
to metal-cutting industries around the world.
Our tooling solutions deliver the lowest cost-
per-hole in a wide range of drilling, reaming,
threading, boring and burnishing applications.
Precision engineering and expert application
support make Allied the first and best choice for
solving complex metal-cutting challenges.

American Galvanizers Association
booth 3622

Centennial, Colo.

ph: 720.554.0900

www.galvanizeit.org

The American Galvanizers Association (AGA),
headquartered in Centennial, Colo., is a not-
for-profit trade association dedicated to serv-
ing the needs of specifiers, architects, engineers,
contractors, fabricators, and after-fabrication
hot-dip galvanizers throughout North America.
Since 1933, the AGA has provided information
on the most innovative applications and state-of-
the-art technological developments in hot-dip
galvanizing for corrosion protection.

American Institute of Steel

Construction (AISC)
booth 3825

Chicago, Ill.

ph: 312.670.2400
www.aisc.org

The American Institute of Steel Construction
(AISC) is a non-partisan, not-for-profit techni-
cal institute and trade association whose mis-
sion is to make structural steel the material of
choice by being the leader in structural-steel-
related technical and market-building activi-
ties, including specification and code develop-
ment, research, education, technical assistance,
quality certification, standardization, market
development, and advocacy. AISC represents
the total experience, judgment, and strength of
the entire domestic industry of steel fabricators,
distributors, and producers.

American Punch Company

booth 1820

Euclid, Ohio

ph: 216.731.4501

toll free: 800.243.1492
americanpunchco.com

The American Punch Company is the leading
manufacturer of high-quality punches, dies, and
shear blades for metalworking and structural
steel fabrication. In addition, the company sup-
plies precision tooling and custom die compo-
nents to the stamping, roll forming and metal-
forming industries. American Punch is proud to
be ISO-certified, demonstrating a high level of
commitment to quality in manufacturing and
customer service. Quality tooling combined with
superior customer service make American Punch
the right choice for your tooling needs.
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American Steel Detailing, LLC
booth 3923

Medina, Ohio

ph: 330.241.4130
www.americansteeldetailing.com

American Steel Detailing is an all U.S. structural
and misc. steel detailing firm. ASD does proj-
ects all over the U.S. Our team of 25+ detailers,
checkers, and project managers are capable of
doing projects large and small.

American Welding Society

booth 3523

Miami, Fla.

ph: 305.443.9353

toll free: 800.443.9353

WWwWw.aws.org

The American Welding Society (AWS) was
founded in 1919 as a non-profit organization
with a global mission to advance the science,
technology, and applications of welding and
allied cutting processes, including brazing, sol-
dering, and thermal spraying. AWS offers indus-
try-respected certifications, industry-trusted
technical standards development, technical stan-
dards sales, education, membership, and exposi-
tions.

Anatomic Iron Steel Detailing
booth 2623 (e
North Vancouver, f‘//\\
British Columbia
Canada

ph: 604.841.0555
www.anatomiciron.com

Anatomic Iron Steel Detailing specializes in
complex structural steel detailing, design-detail-
ing, connection design, design consulting and
3D modeling. We operate both Tekla and SDS2.
We also complete steel erection animations and
3D rendering. Our team oriented approach with
our staff and clients has resulted in an outstand-
ing track record of completing high profile com-
plex projects accurately and on time. With over
150 staff, we can detail over 10,000 tons of struc-
tural steel per month. Please visit our website or
call 510.984.4425 to discuss our project history.

‘natom

C
_1RoN

Steel Detailing

Applied Bolting Technology, Inc.
booth 3011 » :
Bellows Falls, Vt. applied
ph: 802.460.3100 ’ .

toll free: N bo“'“g .
802.460.3100 4
www.appliedbolting.com

We make direct tension indicators, i.e., load
cells, that assure compliance with bolting stan-
dards and specs. Torque, turn of nut, and TCs
can all produce false positive tension, and regu-
larly do: Torque scatter is +40%, for new bolts,
and worse for weathered. Relying on torque is
optimism, at best. T'Cs are torque bolts that are
adversely affected by cold or wet weather. Turn
of nut can be defeated by mispresenting turn
angle, regardless of turn applied. DTTs read load.
If a bolt is tight, a D'TT will show it, independent
of weather, torque, angle, tool, or skill.
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booth 3425

Association of Women in the
Metal Industries

booth 4223
A—t

www.awmi.org

Atema is dedicated to providing quality related
training and assistance for the structural steel
industry with a specialty in AISC, AWS, and ISO
certification/registration programs. Atema pro-
vides customized training programs and execu-
tive management assistance to structural steel
firms. Atema’s projects and clients reach across
four continents and eight countries worldwide,
with their headquarters located in Chicago, I1l.

ATF WORLD, Inc.
booth 2024

Atlas Tube,

A Division of Zekelman Industries
booth 2420
www.atlastube.com

booth 3411
Chicago, lll.
ph: 312.861.3000

booth 3306
Cranberry Township, Pa.
ph: 800.245.1148

ATP, a division of Hy-Tech Engineered Solu-
tions, started manufacturing air tool replace-
ment parts in Pittsburgh, Pa. in 1923. Today ATP
manufactures high quality pneumatic tools and
replacement parts used for maintenance repair
and operations (MRO) in oil and gas, power
generation, industrial, construction, and heavy
transportation markets in the U.S. and inter-
nationally. ATP manufacturers a large number
replacement for use in products made by many
of the leading OEM air tool brands, and provides
engineered solutions to a broad group of OEM
customers.

Automated Layout Technology, LLC
booth 616
www.automatedlayout.com

AZZ Metal Coatings

booth 2708

Fort Worth, Texas

ph: 817.810.0095

WWw.azz.com

AZZ Metal Coatings, a division of AZZ Incor-
porated, headquartered in Fort Worth, Texas,
owns and operates 40 hot dip galvanizing plants
strategically located across the U.S. and Canada.
With kettles ranging from 16-62 ft. in length,
we can easily handle a wide variety of material
sizes. With our network of plants we are able to
accommodate the largest projects with custom-
ized turnaround time at a competitive price.

Baco Enterprises, Inc.
booth 1813
www.bacoent.com

booth 3407
Indianapolis, Ind.
ph: 317.884.5440

Founded in 2008 formerly as Midwest Structural
Products, Bamal Fastener’s Structural Division
is a full line distributor of fasteners to the struc-
tural, solar and industrial manufacturing mar-
kets. Proudly offering the finest structural prod-
uct manufactured by our partners in the U.S.
and abroad. Bamal Fastener prides itself on its
expertise and attention to detail in quality, cost
and customer service. Our Structural Division
is based out of Indianapolis, Ind. and corporate
is located in Charlotte, N.C. The company has
a network of eight locations throughout the U.S.
and Mexico, strategically located for your needs.

Beamcut Systems/
Machitech Automation
booth 1423
Deerfield Beach, Fla.
toll free: 833.232.6288
www.beamcut.com
Beamcut Systems: Automate your structural
steel fabrication and eliminate costly mistakes
with BeamCut, an industry-leading robotic
plasma cutting system that integrates advanced
FANUC robotics and easy-to-use 3D simu-
lation software with Hypertherm’s XPR300
plasma systems. Machitech Automation: For
over 15 years, Machitech has offered fully cus-
tomizable cutting systems of the highest quality,
meeting the diverse needs of our clients. From
plasma tables to oxyfuel, drilling, pipe cutting,
waterjet, and more, you can find a solution for
your metal cutting needs backed by the best
support in the industry.

™

SYSTEMS:HLE
|\/. Machitech

AUTOMATION

Bend-Tech

booth 417

Osceola, Wis.

ph: 651.257.8715

www.bend-tech.com

Bend-Tech products are at the forefront of
designing and fabricating tube and pipe. The
Bend-Tech Dragon is the essential production
machine for any company that produces hand-
rail or other miscellaneous metals. The Dragon
accurately and efficiently plasma cuts round,
square, rectangle, angle, and channel tubing.
The Bend-Tech Dragon also accurately marks
bend locations/rotations and part numbers. With
over 27,000 customers Bend-Tech Software has
reduced production time and material waste for
companies since 2001.



Bentley Systems, Inc.

booth 3616

Exton, Pa.

ph: 610.458.5000

toll free: 800.BENTLEY

www.bentley.com

Bentley Systems (Nasdaq: BSY) is the infrastruc-
ture engineering software company. We provide
innovative software to advance the world’s infra-
structure—sustaining both the global economy
and environment. Our industry-leading software
solutions are used by professionals, and organi-
zations of every size, for the design, construc-
tion, and operations of roads and bridges, rail
and transit, water and wastewater, public works
and utilities, buildings and campuses, mining,
and industrial facilities. Bentley Systems employs
more than 4,000 colleagues in 172 countries.

Birmingham Fastener

booth 1911

Birmingham, Ala.

ph: 205.595.3511

tool free: 800.695.3511

www.bhamfast.com

Birmingham Fastener, Inc. is a full-line distribu-
tor of structural fasteners for the domestic and
international makers. We have a manufacturing
facility in Birmingham, Ala. that enables us to
provide you with non-standard structural bolt-
ing and any type of welded assembly, threaded
rod, or bent anchor bolt you might need. We
currently have branches in: Dallas, Texas; Hunts-
ville, Ala.; Jacksonville, Fla.; Mobile, Ala.

Birmingham Rail & Locomotive
booth 3805
www.birminghamrail.com

Blair Corporation

booth 3620

Oak Ridge North, Texas

ph: 832.928.9655

www.blairwirerope.com

Blair Corporation specializes in the fabrication
of stainless steel cables for hand rails in cable
railing projects. We supply high performance
wire ropes, Casar and Bridon, as well as aircraft
cable, cable rail and accessories, cable clamps,
and turnbuckles used in safety.

Bluebeam, Inc.
booth 2611
www.bluebeam.com

Brown Strauss Steel
booth 1917
Aurora, Colo.

ph: 303.371.2200
toll free:
800.274.0359
www.brownstrauss.com
Steel service center.

BROWN
STRAUSS

AN EMPLOYEE-OWNED COMPANY

Bull Moose Tube Company

booth 3503

Chesterfield, Mo.

ph: 636.537.2600

toll free: 800.325.4467
www.bullmoosetube.com

Creating value for customers across a vari-
ety of applications, through manufacturing,

engineering, and support services. Bull Moose
Tube produces Hollow Structural Sections
(HSS) ranging from 1 in.-14 in. square and cor-
responding rectangles as well as ¥2 in. thru 18 in.
pipe.** HSS available in wall thickness up to 0.75
in.** Largest Metric HSS producer in North
America. HSS available in ASTM A500, A847,
A1076, A1085, A1110, A1112, and EN 10219—
including Charpy V-Notch and additional yield
strengths 70, 80, 100, and 110 KSI.

**Certain sizes coming soomn.

CADeploy, Inc.

booth 2612

Danville, Calif.

ph: 375.375.9200

toll free: 855.444.9497

www.cadeploy.com

CADeploy, Inc. ISO 9001:2015) is a Califor-
nia corporation and member of AISC, NISD,
MBMA, and ACI. We offer steel engineering,
steel detailing, estimation services (struc-
tural steel/PEMB/rebar), and as-built ser-
vices and HSE studies (oil and gas) to 400+
clients spread across the globe. Our team
of 1,000+ engineers specializes in structural
and miscellaneous projects across industrial,
commercial, residential, and other industries.
We work on TEKLA, SDS2, Advance Steel,
AutoCAD, RebarCAD, Revit, PDS, PDMS,
and other widely used platforms. We have
completed more than 3,200+ projects on time
with 100% quality.

CAMBCO, Inc.
booth 3803
www.cambcoinc.com

Canam Group

booth 2217

Boucherville, Québec

Canada

ph: 866.466.8769
www.canam-construction.com

Expert in designing, manufacturing and develop-
ing products and solutions for steel construction,
Canam encourages collaboration with clients
and partners to make building construction a
simple and reliable process, meeting deadlines in
a timely manner. Steel structures, floor systems,
wall panels or building envelopes, our solutions
are focused, above all, on simplicity for construc-
tion sites without surprises.

Carhartt Company Gear

booth 4003

Dearborn, Mich.

ph: 800.837.1889
companygear.carhartt.com/why-carhartt
Carhartt Company Gear™ was purpose-built
from the ground up to outfit crews of any size
with the uniform your people want. The uni-
form they’ll thank you for. Our service model
brings to bear the uncompromising quality
you and your crew demand with the ease-of-
use your business operations require. First-rate
service, industry-leading manufacturing and
quality, extended size ranges, embroidery, men’s
and women’s compatible styles, product offer-
ing built for your industry, technical expertise,
and a curated assortment with extended prod-
uct lifecycles. 132 years of experience.
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Cascade Nut and Bolt Company
booth 3813

www.cascadenutandbolt.com

Structural and anchor bolts, weld studs, and full
machining capabilities.

Cast Connex Corporation

booth 3611

New York, N.Y.

ph: 647.725.1446

toll free: 888.681.8786
www.castconnex.com

CAST CONNEX is the supplier of connection
solutions for structural steel, including brace end
connectors for use in SCBF (high strength connec-
tors), sculpted clevis-type connectors and tapers for
AESS (universal pin connectors and architectural
tapers), high-ductility yielding connectors for use
in the retrofit of seismically deficient structures
(Scorpion Yielding Connectors), and cast steel fit-
tings that enable unobtrusive field bolted splices
(Diablo Bolted Splice). CAST CONNEX also
designs and supplies custom cast steel structural
nodes for use in building and bridge structures.

Cerbaco, Ltd.
booth 2106
www.cerbaco.com

Chicago Clamp Company

booth 3820

Broadview, lIl.

ph: 708.343.8311
www.chicagoclampcompany.com

Chicago Clamp Company provides an innova-
tive method for framing roof openings and sup-
porting rooftop loads with no welding or drill-
ing. This standardized method for connecting
joists and beams allows structural engineers to
focus on load distribution rather than attach-
ment apparatus or welding concerns. With up to
4,000-1b capacity per system, it is ideal for the
safe and economical framing and installation of
rooftop units, sky lights, exhaust fans and vents.

Chicago Metal Rolled Products
booth 2608

Chicago, Ill.

ph: 773.523.5757

toll free: 800.798.4504

www.cmrp.com

Curving every size of angle, bar, channel, tee, and
beam up to W44335# the hard way (x-x axis) on
the world’s largest beam bender. Tube and pipe
bending up to 30 in. OD. Rectangular tubing up
to 20x20 in. Low-deformation, thin-wall bend-
ing. Single radius bending in one plane, as well
as off-axis and multi-axis bends; multi-radius
bends; true, helical coils; and plumb, circular
stair stringers. Hard way, easy way, and every way
in between. Plate rolling up to 2 in x 12 ft and
1 in. plate x 20 ft wide. High-accuracy straight-
ening of beams and tees. Induction Bending of
pipes up to 12 in. OD.

Cleveland City Forge
booth 3505
www.clevelandcityforge.com

Modern Steel Construction | 51



exhibitors :

Cleveland Punch & Die Co.

booth 1814

Ravenna, Ohio

ph: 330.296.4342

toll free: 800.451.4342
www.clevelandpunch.com

Cleveland Punch & Die Company is the world
leader in manufacturing punches, dies and
shear blades in the steel industry. All of our
products are proudly manufactured in the U.S.
Original Equipment Manufacturers continue
to trust and recommend our products to meet
and surpass our customers expectations for all
steel applications. Our customers continue to
trust and rely on the most experienced and
friendly engineering and customer service sup-
port team in the industry. We are proud of our
141 Years of quality, experience, and tradition.
Customer service hours: 7:00 a.m.-6:00 p.m.
EDT. sales@clevelandpunch

Columbia Safety and Supply
booth 3517

Columbia, Mo.

ph: 800.969.5035

www.colsafety.com

Columbia Safety and Supply is North Ameri-
ca’s Premier Outfitter of safety gear, contrac-
tor equipment, and industrial supplies. We are
fall protection experts and we’re here to help
you find exactly what you need to be safe and
productive. Our Gear Experts combine indus-
try knowledge with professional experience. We
service a variety of industries, including steel
construction, road and bridge construction,
manufacturing, oil, gas, wind energy, and more.
We carry thousands of products from the world’s
best manufacturers. Be Safe, Do More, with
Columbia Safety and Supply!

Combilift USA

booth 611

Greensboro, N.C.

ph: 336.378.8884

toll free: 877.266.2456

www.combilift.com

Specialist forklift and straddle carrier manu-
facturer, Combilift produce a wide range of
customized handling solutions, all of which
are designed for the safe, space saving and very
productive handling of the long and bulky
loads like those handled in the steel industry.
The 4-directional Combilifts work as counter-
balance, sideloader, and narrow-aisle forklifts,
with the Combi-SC (Straddle Carrier) being
the cost effective solution for the handling
of containers and oversized loads. Capacities

across the Combilift range are from 3,200 to
180,000 Ibs.

CommercePayments

booth 3712

Kansas City, Mo.

toll free: 866.946.3017
commercebank.com/expensecard

The CommercePayments prepaid expense card
makes per diem and expense management easier
for any size company. Load and unload funds
instantly, control merchant and cash use, and
more, while eliminating cash and reimburse-
ments. It’s ideal for per diem, employee travel,
and more.
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COMSLAB

booth 3116

Concord, Ontario

Canada

ph: 855.787.1980

www.comslab-usa.com

COMSLARB is a long-span and shallow compos-
ite floor system that helps structural steel com-
pete with the low floor-to-floor concrete designs.
COMSLAB is a lightweight assembly that has
UL listed exposed and unrestrained ratings of
one, two, and three hours for spans of 30+ feet!
It’s ideal for all elevated floor construction such
as hotels, schools, offices, HIGH-RISE, multi-
residential, and medical buildings. COMSLAB
products are in compliance for NYC High Rise
and LA RR approvals.

Controlled Automation, Inc.

booth 1511

Bryant, Ark.

ph: 557.557.5109
www.controlledautomation.com

Controlled Automation is a customer-driven
company specializing in the design and manu-
facture of superior fabricating equipment. Our
mission, as a team, is to strengthen and grow
through the success of our customers while
offering them constant respect, gratitude, and a
quality product. Along with new machinery, we
offer material handling systems to compliment
each of our machines. All machines, software,
and controls are designed, manufactured, and
supported entirely in the United States.

Copper State Bolt & Nut Co.
booth 3117

Phoenix, Ariz.

ph: 602.272.2384

toll free: 800.603.6887
www.copperstate.com

Copper State supports steel fabrication indus-
tries by manufacturing and supplying large-
diameter fasteners on-hand in Phoenix, Den-
ver, Reno, and Utah. We offer everything from
structural fasteners, hex bolts, anchor bolts, A325
and A490 bolts, and other manufactured specials,
both domestic and imported. Value added ser-
vices include sequencing solutions and logictics,
kitting and assembly, product labeling and iden-
tification, and VMI. Our manufacturing facility
is certified to ISO 9001:2015, with an in-house
A2LA accredited quality lab. We support steel
fabrication projects throughout the U.S. and
internationally.

CoreBrace, LLC

booth 2214

West Jordan, Utah

ph: 801.280.0701

www.corebrace.com

CoreBrace buckling-restrained braces (BRBs)
are a cost effective solution to improve the seis-
mic performance of structures. This highly duc-
tile system has been used in hundreds of proj-
ects for earthquake risk mitigation. CoreBrace’s
expert staff works closely with owners, architects,
engineers, fabricators and erectors to meet their
design and construction requirements and is
committed to providing braces to the highest
level of quality. Our latest research has focused
on sustainable and resilient designs of structures
in high seismic zones.

CSC - Canam Steel Corporation
booth 2620

Point of Rocks, Md.

ph: 301.874.5141

toll free: 800.638.4293

cscsteelusa.com

Canam Steel Corporation (CSC) is a service ori-
ented manufacturer of open web steel joists and
steel deck that services the entire U.S. via our
six manufacturing facilities. We are a company
that prioritizes safety and efficiency of the entire
process for both our employees and our custom-
ers. We believe in the power of partnerships and
the need for flexibility throughout the process
for all of our partners. Our projects range from
the small retail store at a local strip mall to some
of the largest distribution centers, high-rises,
schools, and stadiums. We are a participating
member of both the SJT and SDI.

Cutting Edge Steel & Stair

booth 2026

Dacono, Colo.

ph: 303.651.3180

cesteel.com

At Cutting Edge Steel, we have the knowledge &
expertise to provide an affordable solution to all
of your project stair and rail needs. We are your
one-stop solution. Our specialty includes work
across North America of Architectural, Com-
mercial Service and Industrial Class stair and rail
products. CES offers “Pre-Engineered” systems
when applicable or can work with clients who
envision a one off product for true uniqueness
of ornamental design. Depending on scope and
location CES can also provide a complete mis-
cellaneous steel packages. Please call to discuss
the needs of your next project.

CWB Group

booth 3920

Milton, Ontario

Canada

ph: 800.844.6790

www.cwbgroup.org

The CWB Group is an industry supported
private sector organization providing welding
certification, management systems registration
and training services to over 7,600 companies in
34 countries. Supported through CWB Certi-
fication, CWB Education, CWB Registration,
CWB Consulting, and the CWB Association
membership, the CWB Group provides a com-
prehensive and integrated service to the welding
and joining industry.

DACS, Inc.

booth 3811

Portsmouth, Va.

ph: 757.393.0704

www.dacsinc.com

DACS, Inc., with a plant strategically located in
Portsmouth, Va., manufactures roof and floor
decking. Since 1987 DACS has been providing
the construction industry with affordable prod-
ucts and quality services. Our continued growth
is fueled by loyal customers and innovative prod-
ucts. With a full line of roof products, including
deep decks and cellular decks, as well as compos-
ite and non-composite floor decks, DACS is sure
to satisfy all your decking needs. Please note we
also offer our products in carbon steel, stainless
steel, and aluminum!



Daito Seiki Co., Ltd.

booth 1623

Elk Grove Village, Ill.

ph: 847.437.6788

www.daitousa.com

DAITO is focused on metal cutting, drilling,
and plasma cutting machines and has become
the most technologically advanced machine pro-
ducer in its field. Along with being the world’s
top manufacturer in its field, DAITO is geared
toward customer satisfaction by supporting our
customers with our knowledgeable and respon-
sive sales, applications, and our sales personnel.

Dale Fastener Supply
booth3515
www.dalecompany.com

Damptech USA

booth 3123

Lyngby, DK

Denmark

ph: 650.407.7272

www.damptechusa.com

Damptech friction damping for high-perfor-
mance against wind and earthquakes. Friction
damped bracing in buildings and damping for
base isolation. Reduces displacements due to
wind by 20-30% and seismic movements by
typically 50%, with consequently less damage.
Results in typically 15% less steel compared to a
traditional MF solution. Has easy maintenance,
with an ability to upgrade to new codes. Reduces
seismic base shear by typically 30-50%, even
though the code conservatively limits this reduc-
tion to 25%. Increases stiffness against wind,
without overloading bracing.

DAMPTELCH

EQ & Wind Protection

Danny'’s

Construction

Co., LLC DCCI
booth 3511 b EST. 1970 o

Shakopee, Minn. s consrauctSh
ph: 952.445.4143
www.dannysconstruction.com

Since 1970, Danny’s Construction Company has
been an industry leader in complex and sched-
ule-demanding steel erection projects. We have
substantial experience in building bridges, sports
and events facilities, hospital and medical facili-
ties, as well as a variety of industrial and com-
mercial structures. With this experience, we have
built a reputation for surpassing rugged industry
standards for quality, safety, and productivity.
Strategic office locations across the country pro-
vide us the resources available to take on proj-
ects regardless of size, location, complexity, or
demanding scheduling parameters.

DBM VirCon

booth 2120

Tempe, Atriz.

ph: 480.615.1700

www.dbmvircon.com

We make design constructible. DBM Vircon
is a premier construction modeling, detailing,
and digital engineering company. With our vast
experience, we help our market leader custom-
ers including owners, engineers, EPCM firms,

general contractors, and fabricators build with
confidence across the globe. Our proven meth-
ods and preconstruction collaboration platforms
help our clients compress schedules and mitigate
cost overruns by proving the design construct-
ible and complete.

booth 3413
Dayton, Ohio
ph: 937.885.4134

DEICON specializes in vibration control of
structures, including floor systems, monumental
staricases, pedestrian bridges, and towers.

Delta Steel, Inc.

booth 1803

Houston, Texas

ph: 713.635.1200

toll free: 800.324.0220

www.deltasteel.com

Delta Steel, Inc. is a customer oriented company,
striving to build long lasting and mutually prof-
itable customer relationships. We are commit-
ted to continuous improvement in our service,
in our products, in safety and in our personnel.
We emphasize professional and ethical business
dealings with customers, suppliers and employ-
ees. Formed in 1963, Delta Steel is a subsidiary
of Reliance Steel & Aluminum Co. Delta Steel
is one of the largest steel service centers in the
southwest United States serving industrial, com-
mercial as well as OEM markets.

DGS Technical Services, Inc.

booth 3605

Elgin, Ill.

ph: 630.539.8200 x5204

toll free: 630.539.8200 x5202
www.dgsts.com

DGSTS is a quality-focused engineering services
enterprise, providing end-to-end solutions in
engineering design and Structural domains, based
out of Elgin, Ill. (U.S.). We are an AISC, NISD,
QPP, and ISO 9001:2015 Certified company with
over 800+ skilled engineers. We have presence
with offices in North America, Canada, United
Kingdom, and India. We have certified Ameri-
can PE and technical PMs with over 35+ years of
experience located in the U.S. We use smart soft-
ware like Tekla, SDS2. All our teams are special-
ized in detailing steel structures, bridge detailing,
connection design, estimation, and estimodeling.

Dlubal Software, Inc.

booth 3108

Philadelphia, Pa.

Ph: 267.702.2815

www.dlubal.com

Dlubal offers powerful programs for struc-
tural and dynamic analysis of multiple materi-
als including steel, concrete, aluminum, timber,
CLT, glass, cables, and fabric form-finding per
the U.S./International standards. The 3D FEA
program RFEM efficiently and accurately per-
forms non-linear analyses of member, plate and
solid elements. RFEM is one of the most highly
sophisticated yet user-friendly programs espe-
cially suitable for new users with its intuitive
modeling work flow. Experience why more than
5,000 companies and universities worldwide
trust in Dlubal Software.
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DOT QUALITY SERVICES

booth 3411
Chicago, lIl.
Ph: 312.285.5344

DOT Quality Services is a specialized firm that
develops standards of performance and creates
and conducts supplier audit programs. Whether
you need assessments for your entire supplier
base or an audit for a single contract, DOTQS
provides quantifiable information. DOTQS
utilizes experienced quality professionals and
engineers with technical and quality system cre-
dentials to assure an effective assessment service.

West Jordan, Utah FRAMES
Ph: 801.727.4060  THE RESILIENT SEISMIC SOLUTION
durafuseframes.com

DuraFuse Frames are the ideal moment-frame
and dual-frame solution for all building types in all
seismic design categories, making them the most
versatile SMF/IMF system on the market. Dura-
Fuse Frames are fully compliant with the perfor-
mance requirements in the AISC Seismic Previsions
for Structural Steel Buildings (ANSI/AISC 341) with
code approval from IAPMO UES ER 610, includ-
ing 2018 IBC, 2019 CBC, and LA Supplement.
Instant benefits include overall costs savings, elimi-
nation of seismic bracing, smaller protected zones,
larger open spaces, and outstanding resilience.

EDSCO Fasteners
booth 3911
www.edsco.com

DuraFuse
Frames
booth 2221

Electro-Mechanical Integrators, Inc.
booth 205
www.emiworks.com

Endproc Technical Services Inc.
booth 3613

Calgary, Alberta

Canada

ph: 587.650.5735

https://endproc.com

At Endproc we specialize in providing high
quality Structural Steel Detailing services to
steel fabricators, engineering and architecture
firms across Canada and United States, we are a
company you can trust to design and detail your
structural steel projects.

booth 3307

Orchard Park, N.Y.

ph: 716.662.1900

toll free: 800.852.8508

Our highly engineered structure protection com-
ponents and custom solutions are built to take on
whatever Mother Nature can dish out. With over
20-plus years of experience, Enidine offers a diver-
sified portfolio of energy absorption products for
infrastructure and equipment protection. Enidine
offers the fastest service in the industry, the high-
est quality of testing around and in-house product
development. No matter what seismic protection
solutions you need, we get the job done.
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Ercolina - CML USA, Inc.

booth 1520

Davenport, lowa

ph: 563.391.7700

ercolina-usa.com

CML USA, Inc. is the North American supplier
of Ercolina tube, pipe and profile bending and
metalworking machinery. CML has experienced
sales, service and support staff ready to offer
positive application solutions for today’s fabri-
cator. Ercolina’s affordable tubing benders and
fabricating machinery reliably and accurately
produce your applications increasing profit and
improving product quality and finish.

Exact Detailing

booth 2108

Victoria, British Columbia

Canada

ph: 250.590.5244

www.exactdetailing.com

Exact Detailing is Canada’s premier specialist
in providing steel detailing, 3D modeling, BIM,
and 3D scanning services to the North Ameri-
can steel industry. Our five offices across North
America employ high-quality detailers trained in
the most recent programs and processes to pro-
vide the best AISC and CISC compliant shop
drawings on all varieties of steel projects. Need
services beyond steel detailing? Ask us about our
project management/coordination, connection
design, data management, and surveying ser-
vices. We pride ourselves the quality of our work
and look forward to working with you!

booth 3303
Stoughton, Mass.

ph: 781.341.3655

toll free: 800.322.7352

Fabreeka values our working relationships with
structural steel designers and builders. Known
for over 100 years to provide exceptional engi-
neering knowledge, first-class customer service,
and high-quality products which include pre-
formed fabric and random oriented fiber pads,
slide bearings, and thermal breaks. Our team
recommends effective solutions for reducing
structure-borne noise, thermal bridging and
vibration for buildings, bridges, rail track, pip-
ing, machinery, and more. Let’s talk about your
next project!

% FABREEKA

ASTABILUS COMPANY

Fabricators & Manufacturers
Association

booth 2526

http://fmanet.org

FabStation by Eterio Realities
booth 2023

Colwood, British Columbia

Canada

toll free: 866.979.0453

https://fabstn.com

Eterio Realities is a software company, started
by fabricators, focused on building production
software for the fabrication floor. Our product,
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FabStation-STEEL, is a cloud based software
suite that focuses on providing digital augmented
reality tools that will help steel fabricators visual-
ize and complete their work in a more efficient
and accurate manner. Check out our product
video or visit our website and see the future of
production using the Hololens 2 with FabStation.

booth 3304
Romanshorn, Thurgau
Switzerland

ph: 41.71.466.8111

Founded as a rope-making factory in 1836 in the
Swiss town of Romanshorn, FATZER has been
producing top-quality ropes for generations.
Nowadays, FATZER specializes in the develop-
ment, manufacture and global distribution of high-
quality steel wire ropes for ropeways, winches,
structural applications, and other applications.

FICEP Corporation

booth 600

Forest Hill, Md.

ph: 410.588.5800

www.ficepcorp.com

Ficep Corporation is currently the largest manu-
facturer of structural steel and plate fabrication
systems and software. Ficep offers over 150 dif-
ferent CNC systems to achieve the optimum
solution to any specific fabricators application.
In addition to the different CNC work centers,
Ficep totally integrates custom designed mate-
rial handling systems for Intelligent Steel Fab-
rication without the requirement for multiple
operator involvement.

Fontana Fasteners, Inc.

booth 2322

Frankfort, Ind.
www.acument.com/brands/le-usa

Fontana Fasteners, Inc., a Fontana Gruppo
company, produces LE USA® fasteners and pro-
vides customers with high-quality cold-formed
fasteners produced from steel melted and rolled
exclusively in the U.S. In fact, Fontana Fasten-
ers Inc. is the only North American full-service
manufacturer and provider of structural bolts,
nuts, washers, and T'C assemblies.

Freedom Tools, LLC
booth 2923
www.freedomtoolsllc.net

GERB Vibration Control Systems
booth 3906
www.gerb.com

Gerdau

booth 2616

Tampa, Fla.

ph: 800.367.8144

toll free: 800.237.0230

www.gerdau.com

Gerdau Long Steel North America (GLN) man-
ufactures structural steel, piling, rebar, merchant
bar, and special bar quality products for the agri-
cultural, automotive, civil construction, distri-
bution, energy, industrial, and mining markets.
GLN operates seven mills in the United States
and three in Canada, and is a wholly owned sub-
sidiary of Gerdau S.A.

Girder-Slab Technologies, LLC
booth 3122
www.girder-slab.com

GIZA

booth 2816

St. Louis, Mo.

ph: 314.656.4615

www.gizasteel.com

GIZA is a connection design software that cov-
ers more than 400 different connection types
in the shear, moment, vertical brace, horizontal
brace, and splice categories. Compliant to AISC
14th, 15th editions—ASD and LRFD methods,
GIZA provides a comprehensive set of calcula-
tions with references to all applied codes. We
offer integration with Tekla Structures and
Tekla Structural Designer but can also be used
as a standalone option. GIZA has been in use for
over 10 years and has successfully designed thou-
sands of connections on thousands of projects
over that time. Try it yourself free for 15 days!

Graitec

booth 2920

Houston, Texas

Montreal, Québec

Canada

toll free: 800.724.5678

www.graitec.com

GRAITEC (1986), Autodesk Partner and
Authorized Training Center, is a long-standing
software developer of design, simulation, fabri-
cation, and management solutions for the steel
industry. Our extensive range of CAD, BIM and
analysis software combined with the Autodesk
portfolio (Advance Steel, Revit) are used by
structural engineers and detailers worldwide.
With 50 offices in 13 countries, North American
customers can count on us for all their needs:
implementation, customization, training, work-
flow optimization, and technical support. Ask
about Advance Steel drawing styles, our Power-
Packs, Advance Workshop, Opentree.

Grating Fasteners

booth 4219

Harvey, La.

ph: 504.361.3471

toll free: 800.227.9013

www.gclips.com

Grating Fasteners specializes in producing the
G-Clip line of grating fasteners. G-Clips are
used to attach grating to structural members
using simple hand tools. The entire G-Clip line
of fasteners are noted industry-wide as being a
cost-effective, fast, and dependable way to fas-
ten grating.

Greenbrook Engineering Services
booth 2723

Middlesex, N.J.

ph: 732.412.8000
www.greenbrookengineering.com
Greenbrook Engineering specializes in steel
detailing, 3D modeling, connection design and
BIM coordination services for the steel indus-
try. With offices in New Jersey and a production
center in Bangalore, India, we serve structural
designers, steel fabricators, and architects. We
have in-house engineering capabilities to design
connections in several states across the country.



GRM Custom

e (GRM
booth 3806

Conroe, Texas e

ph: 936.441.5910

www.grmcp.com

For over 60 years, GRM Custom Products
has worked with engineers, steel fabricators,
and contractors to provide customized high-
quality industry and project-specific solutions
on a wide variety of construction projects. As
the exclusive fabricator of Fluorogold Slide
Plates in North America, we manufacture our
products to meet your project’s specifications
and schedule. FRP Wear Pads and structural
components are an alternate solution to steel
in corrosive environments. With our experi-
ence in manufacturing structural components,
we can help your project using a variety of
materials.

Grupo Cano

booth 2323

grupocano.com.mx/home

We have the equipment and qualified person-
nel for the assembly of metallic structures,
the installation of sheet in roofs, walls, mez-
zanines, acrylics, domes, as well as all kinds of
accessories with high quality, safety and speed.
#GrupoCano

GWY, LLC

booth 3603

Greenfield, N.H.

ph: 603.547.3800

toll free: 888.838.6500

www.gwyinc.com

GWY has been a global leader in bolt fasten-
ing tools since 1975. Our Turn of Nut series of
wrenches are custom-designed in partnership
with the global leader in electric tool compa-
nies, Tone. Using our years of experience in bolt
fastening with Tone’s years of quality wrench
manufacturing, we have created a wrench that
meets the high standards of the federal govern-
ment for structural fastening. Our other line of
tools include the popular TC wrenches for shear
bolts, and our torque wrenches for snug tighten-
ing, calibration, and other duties. We also offer
repair services, rentals, parts, and calibration.

Haydon Bolts, Inc.
booth 2003
www.haydonbolts.com

Hercules Bolt Company
booth 3208
www.herculesbolt.com

HEXAGON
booth 3507
hexagonppm.com
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Hilti Inc.

booth 3808

Plano, Texas

toll free: 800.879.8000

www.hilti.com

Hilti is a world-leading manufacturer and supplier
of quality, innovative and specialized tools and
fastening systems for the professional user. With
more than 1,350 highly trained Hilti account
managers and engineers throughout North
America and an additional 1,100 Hild employ-
ees nationwide, Hiltl expertise covers the areas of
powder actuated fastening, drilling and demoli-
tion, diamond coring and cutting, measuring, fire-
stopping, screw fastening, adhesive and mechani-
cal anchoring, and strut and hanger systems.

HI-Q DESIGN, Inc
booth 3822
www.higdesigninc.com

Holloway Houston, Inc.

booth 4014

Houston, Texas

www.hhilifting.com

Holloway Houston, Inc. is the United States’ larg-
est single-location sling shop and testing complex.
Holloway Houston offers everything that’s needed
for your industrial lifting needs, combining qual-
ity products with state-of-the-art testing services
made available at our world-class testing facility.

LICHT NIN

603-402-3055 - Automated Layout Technology™
Visit AUTOMATEDLAYOUT.COM for a Quote

The first automated marking machine created specifically
for the layout of commercial handrails, stair stringers and

so much more utilizing your steel detailer’s dxf files.
Cut Fabrication Time by More Than 50%
Ensure the Highest Level of Accuracy
Boost Your Profit Margins!
Lay out complex geometry in seconds
Designed to replace your existing fabrication table

“The guys love it. They jumped right in on it and have been
working to make the most use of it. Great purchase.”
Nat Killpatrick - Basden Steel Corporation

“I'think it’s fair to say that this machine continues to
exceed our expectations. We are very happy with it.”
Chief Operating Officer - Koenig Iron Works

“The machine is fantastic and could not be happier.
Keep selling this machine, it's a winner.”
Misc. Shop Foreman « Koenig Iron Works
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Holloway Steel Services

booth 3113

Saginaw, Texas

ph: 817.232.8663

toll free: 800.869.8663
www.hollowaysteelservices.com

Holloway Steel Services we specialize in struc-
tural steel rolling, plate rolling, ASME code
vessels, shop fabricated tanks and CNC plasma
cutting. Hollowy Steel Services is one of the pre-
mier steel fabricators serving customers in Texas,
Colorado, Oklahoma, Arkansas, New Mexico,
Louisiana, Arizona, and nationwide. Holloway
Company Inc., is a family owned and operated
enterprise that has been in business since 1971.

HRV Conformance Verification
Associates, Inc.

booth 3711

Moon Township, Pa.

ph: 412.299.2000

www.hrvinc.com

Leading experts in materials QA/QC inspection,
coatings inspection, NDT, and CM/CI focused
on transportation, rail and transit, oil and gas,
power, commercial, and water/wastewater mar-
kets, with the capacity to provide AWS CWI,
NACE, SSPC, ACI, PCI, and API inspections in
materials fabrication plants and on project sites.
We excel by maintaining high standards of techni-
cal training, leveraging deep industry knowledge
and experience, practicing ethical conduct, apply-
ing innovative technologies, and communicating
openly with our clients. We are Quality. Assured.

booth 3323

IAPMO Uniform Evaluation Service
booth 3224

Ontario, Calif.

ph: 909.472.4100

toll free: 877.443.7778

www.uniform-es.org

TAPMO Uniform Evaluation Services (UES)
provides summary reports specifically for the
steel industry. These documents demonstrate
product/material/system/design compliance
to applicable codes and standards, expediting
approvals within the building industry. Current
steel-related activities include steel deck, steel
wall, and roof cladding, structural steel members,
cold-formed steel framing, steel connectors, steel
fasteners, and fabrication. We offer true turnkey
service from product testing by IBT; to Uniform
Evaluation Reports, through ongoing manufac-
turing audits from Quality Control Consultants.

IDEA StatiCa US, LLC

booth 2220

Mount Laurel, N.J.

ph: 856.642.4070

www.ideastatica.com

IDEA StatiCa Connection is a revolution-
ary software for structural design of steel con-
nections/joints. It is based on a new CBFEM
method and allows structural engineers to design
and check connections of all configurations in
minutes. IDEA StatiCa is improving workflow
of engineers all around the world by linking to
FEA and CAD software they use.
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Ideal Contracting

booth 2123

Detroit, Mich.

ph: 313.843.8000
www.idealcontracting.com

Ideal Contracting is an MBE and AISC certi-
fied steel erector with headquarters in Detroit,
Michigan. Ideal Contracting has spent the last
20 years developing a dependable and loyal trade
following within the Southeastern Michigan
market. Additionally, connections with national
organizations such as IMPACT, along with our
experience and history in successfully building
projects outside of our region, have allowed us to
produce a vast group of safe and qualified trades
personnel nationwide.

IES, Inc. I

booth 1912

Bozeman, Mont. E
ph: 406.586.8988

toll free: 800.707.0816 s
www.iesweb.com

For over 25 years, Integrated Engineering Soft-
ware (IES) has been developing user-friendly struc-
tural software that helps you efficiently solve a wide
range of real-world problems. While our most
versatile product, VisualAnalysis, can be used to
analyze and design almost any three-dimensional
structure, we also offer a variety of task-specific
programs: ShapeBuilder, VisualFoundation, Con-
creteBending, ConcreteSection, VAConnect, and
more. Discover why thousands of engineers world-
wide depend on Integrated Engineering Software.

booth 3420

Houston, Texas

ph: 281.452.0709

toll free: 800.324.8417

With over 100 years of experience, IKG® con-
tinues to lead the bar grating industry with
high-quality products, unmatched expertise, and
innovative solutions. Our skilled network of sales
personnel and engineering staff provide consul-
tative services and solutions to customers in a
wide range of industries. For quick delivery, IKG
manufacturers high-quality bar grating with sev-
eral plants throughout the U.S. and Mexico.
Through consistent, competitive, and depend-
able customer care, Forging Partnerships™ has
become synonymous to IKG.

booth 3408

Marieville, Québec, Canada
ph: 450.658.8741

toll free: 800.876.9473

Infasco has been in the fastener manufacturing
business for more than 60 years and is recog-
nized as one of the world’s leaders in manufac-
turing and supplying high-strength structural
bolts and nuts. Infasco manufactures and sup-
plies hex head A325 and A490 bolting. A563
structural nuts, tension control F1852(A325TC)
and F2280(A490TC) bolting assemblies and
type III weathering steel bolting products, as
well as hot dip galvanized and zinc aluminum
flake coated fasteners from its factory in Canada
as well as from strategically located distribution
centers across Canada and U.S. NEW PROD-
UCT-1% F2280 (Coated A490 TC).

Informed Infrastructure

booth 3521

West Allis, Wis.

ph: 312.771.9818
www.informedinfrastructure.com

Informed Infrastructure is the leading media out-
let for civil and structural engineers. We reach
40,000 readers via our magazine, weekly eNews-
letter, web site, video content, surveys and our
industry leading continuing education platform.

InfoSight Corporation

booth 3008

Chillicothe, Ohio

ph: 740.642.3600

toll free: 800.642.3600

www.infosight.com

“We Barcode Difficult Stuff” is InfoSight’s
promise to our customers to provide unique,
value-added products and services that reduce
risk and cost and increase efficiency and safety.
Our metal tags and LabeLase® laser print-
ers are the best and most durable identifica-
tion and traceability solutions on the market.
KettleTag®PLUS, ShotTag™, and PaintTag™
are the go-to laser printed metal barcoded tags
used by galvanizers and fabricators. Our ever-
growing selection of metal tags and laser printers
is driven by our dedication to satisfy the unique
needs of our customers.

IInfoS|ght

Ve BARCODE L
00% En np!

Infra-Metals Co.

booth 1803

Langhorne, Pa.

ph: 215.741.1000

toll free: 800.899.3432
www.infra-metals.com

Infra-Metals Co. is one of the largest structural
steel service centers in the United States. We
are well-positioned to satisfy your needs in
New England, Mid-Atlantic, Midwest, South-
west and Florida. As a subsidiary of a leading
international company, Infra-Metals is provided
with secure financing and has a strong commit-
ment to steel distribution and processing. Infra-
Metals offers unparalleled service with on-time
delivery and a substantial lineup of processing
equipment. Anyone can quote a price, Infra-
Metals can quote it from stock.

Ingenia Design Services/

CSD Services

booth 4120

Friendswood, Texas

ph: 281.992.0888

www.ingeniadesign.com

Ingenia Design Services, LLC., (Texas Firm
#17818), was formed in 2016 as a Women
Owned Business and is pleased to announce that
we have completed the process to become a SBA
Self Certified Women Owned Business. Ingenia
Design is now listed in the SAM.gov portal for
contracting and is qualified to participate in Fed-
eral Set-Aside contracts. Our Principal Engineer,
Staci Pruitt, has over 20 years of experience in
Commercial, Industrial, O& G, and Institutional
design, and our management team has over 100+
years combined experience in the Steel Industry.



See that the bolts are tight!
Dura *DTls
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International Design Services, Inc.
booth 2816

St. Louis, Mo.

ph: 314.872.1791

www.ids-inc.net

IDS is committed to delivering the highest qual-
ity of detailing and connection design services.
Our over 600 team members, including connec-
tion design engineers, detailers, and supporting
staff provide ample manpower to support any
project type and schedule. Our shop drawings
and calculations are produced under the direct
supervision of licensed professional engineers.
In addition to 3D and BIM Models in SDS2 or
Tekla, IDS provides NC1, CNC, DXF, DSTV,
and other production file formats.

Ironworkers/IMPACT

booth 4207

Washington, D.C.

ph: 202.393.1147

toll free: 800.545.4921

www.impact-net.org

IMPACT is a labor management partnership
designed to provide a forum for union ironwork-

ers and their signatory contractors to address J applied
mutual concerns and encourage reasonable, J bolﬁng

balanced solutions. Our primary mission is to
expand job opportunities through progressive

1 800 552 1999 appliedbolting.com

Designed, Engineered & Made In USA Since 1994

and innovative labor management cooperative
programs, providing expertise in ironworker and
contractor training, construction certifications,
safety, marketing and construction project track-
ing and bidding.

IRyS Global, Inc.
booth 3223
www.irysglobal.com

J. B. Long, Inc.

booth 2020

Fleetwood, Pa.

ph: 610.944.8840

www.jblong.com

Cheap Detailing Ain’t Cheap! J.B. Long, Inc. has
supplied structural steel and miscellaneous iron
detailing to the fabrication industry for 35 years.

JH Botts, LLC

booth 2003

Joliet, Il

ph: 815.726.5885

toll free: 800.888.5885

www.jhbotts.com

As specialists in manufacturing anchor bolts
from raw material emphasizing ASTM F1554
and ASTM A449 material, we stock many V2
to 3% in. diameter round bars in 20-0 to 40-0
ft lengths. Additionally, we can manufacture
using many different grades of material includ-
ing ASTM AG615 rebar, stainless steel rods and
other assorted carbon steel grades. Our ability to
produce within the tolerances prescribed by the
American National Standards Institute (A.N.S.I.)
make us a valuable asset to our customers.

.....................................

acument’®

GLOBAL TECHNOLOGIES

A COMPANY OF

FONTANA GRUPPO | T

FASTENING THE FUTURE

Strength andBur;blllw
ICONIC STRUCTURES

Strength, Durability and Reliability in every Bolt, Nut, Washer, and Tension Control Assembly with

unsurpassed functionality and performance; LE USA® Structural Fasteners @ are the best choice for

your next project. LE USA® products are 100% Made In USA, meeting all the requirements of ASTM
F3125, ASTM A563, or ASTM A194,

www.acument.com
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JMT Consultants, Inc.

booth 4203

ph: 204.510.1547
www.jmtconsultants.com

JMT Consultants Inc. is an innovative struc-
tural consulting firm that specializes in steel
detailing, rebar detailing, panel book detail-
ing, connection design, fabrication estimates,
estimate models and providing consulting
specifically related to the use of Tekla Struc-
tures and Tekla PowerFab.

Kinetic Cutting Systems, Inc.
booth 919

West Burlington, lowa

ph: 319.754.5040

toll free: 800.606.2954
www.kineticusa.com

Kinetic manufacturers a variety of pre-
cision CNC plasma and flame cut-
ting machinery, as well as multi-process
machines that combine machining opera-
tions such as drilling, tapping, milling and
interpolation with cutting operations. One
Machine—Complete Parts—Start to Fin-
ish. Kinetic offers a complete solution for
the structural steel industry.

P

Kobelco Welding of America, Inc.
booth 3207

Stafford, Texas

ph: 281.240.5600

www.kobelcowelding.com

KOBELCO, your best partner for structural
steel fabrication, including seismic application
is proud to be one of the few companies that
develops all of its own original welding materi-
als, welding robots, and welding power sources.

Kottler Metal Products, Inc.

booth 3004

Willoughby, Ohio

ph: 440.946.7473

toll free: 800.678.0808

www.kottlermetal.com

Structural steel bending and fabricating special-
ists. Kottler Metal Products is proud to have
one of the largest pipe, tube, and structural steel
bending capacities in the Midwest, bending up
to 10 in. angle, 20 in. pipe and tube, and 40 in.
channel and I-beam, both easy-way and hard-way.
Family owned and built on a 100+ year legacy,
our business philosophy is based on a dual com-
mitment to quality and service. For five genera-
tions we have maintained the tradition of pro-
ducing the highest caliber of metal fabrications
throughout the world.

v/ ADJUSTABLE designs
v" RAPID installation
v" NO ON-SITE welding

Strut
Metal Framing

* Strut channel
* Spring nuts

* Strut fittings
* Pipe Clamps

and HSS

@ CustomerService@StrutAndSupply.com

www.StrutAndSu ly.com
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Expansion Bolts
for Steel

* Blind connections
for Structural Steel <« HSR clamps

Girder Clamp
Connections

* Beam-to-Beam

* Permanent OR
Temporary connections

Pittsburgh, Pa.
ph: 412.788.1300
toll free: 800.245.6379

KTA provides government, facility owners, engi-
neers and contractors peace of mind that the integ-
rity of steel and concrete structures are properly
assessed and protected. KTA provides professional
consultation and support during any phase of a
project—design, construction, post-construction
and maintenance. KTA’s specialties include steel
and concrete fabrication inspection; NDT; coatings
and corrosion engineering and inspection; field and
lab coatings failure analysis; and coatings training.
KTA also distributes a complete line of field inspec-
tion instrumentation.

LAP Laser, LLC
booth 3704
www.lap-laser.com

Lapeyre Stair
booth 3104
www.lapeyrestair.com

STEEL CONNECTIONS. SIMPLIFIED.

847.756.4337

StrUt & Supply, Inc- Barrington, 1L 60010 [}



LeJeune Bolt Company

booth 3203

Burnsville, Minn.

ph: 952.890.7700

toll free: 800.872.2658
www.lejeunebolt.com

LeJeune Bolt is the leading international supplier
of structural fasteners and tools as well as your
source for the ASTM F3148 TNA Fastening
System. With the recent approval of the com-
bined method of installation in the 2020 edition
of RCSC Specification for Structural Joints Using
High-Strength Bolts F3148 TNA bolt assemblies
and torque and angle installation can be specified
with confidence knowing the necessary industry
approvals are complete. Contact LeJeune Bolt
Company to learn more about how our TNA
Fastening System can provide improved effi-
ciency, quality control, and cost savings for your
next project.

booth 3317

Lincoln Electric Company
booth 1100
www.lincolnelectric.com

Lincoln Electric Cutting Solutions
booth 1100

Waterdown, Ontario

Canada

ph: 905.689.7771

toll free: 833.798.4669

www.pythonx.com

At every step in our evolution, we’ve focused
on building a portfolio of expertise that encom-
passes every cutting application within the fab-
rication and industrial manufacturing universe:
plasma cutting and motion control, tube and
automated pipe cutting, structural steel cutting,
and more. Every segment of our overall busi-
ness is aimed at providing solutions to the chal-
lenges you face every day. Cutting with plasma
is about more than just cutting metal. It’s about
the complete solution.

Lindapter

booth 2206

Leander, Texas

ph: 866.566.2658

www.lindapterusa.com

Over 85 years, Lindapter has pioneered the
design and manufacture of structural steel
clamping systems and HSS blind fasteners,
enabling faster steel construction. Products
include the Hollo-Bolt, the HSS expansion bolt
approved by ICC-ES for all seismic design cat-
egories (A through F); while the girder clamp is
approved for quickly connecting W & S beams.
Lindapter connections eliminate the need for
time-consuming drilling or welding in the field
and reduce time and labor costs.

Linders Specialty Company, Inc.
booth 2223
www.lscmetalfab.com

Lion Lumber
booth 2426
www.lionlumber.com

LNA Solutions
booth 3109
www.Inasolutions.com

Lohr Structural Fasteners, Inc.
booth 4006
www.lohrfasteners.com

LS Industries

booth 1913

Wichita, Kan.

ph: 316.265.7997 x328

toll free: 800.835.0218 x328
www.lsindustries.com

LS Industries engineers, designs and manufac-
tures surface preparation equipment, including
shot blasters, washers and vibratory tubs. Our
ability to engineer and manufacture custom
solutions allows us to provide the full line of
finishing equipment. We are a fully integrated
manufacture of airless shot blast cabinets using
conveyor and monorail systems. LS Industries
has solutions for cleaning rebar, pipe and tub-
ing and structural steel. Solutions can range
from fully automated to manual, economical
solutions all designed to improve quality and
reduce labor.

INDUSTRIES

Clean Metals, Clean Solutions.

LTC, Inc.

booth 2008

Onalaska, Wis.

ph: 608.786.0893
www.ltcsteeldetailers.com

Through constant innovation and adaptation
since its founding in 1985, LTC continues to
be a preeminent steel detailing and software
development firm. With over 160 employees
between its office locations in the U.S. and the
Philippines, LTC offers substantial capacity
while providing exemplary service at a compet-
itive price. Whether it be providing BIM and
detailing services on a professional sports sta-
dium, or creating the custom scripts and inte-
grations that allow its clients to maximize the
efficiency of their software systems, LT'C puts
client success and satisfaction at the forefront
of every project.

booth 3318

Kingston upon Thames, Surrey
United Kingdom

ph: 646.837.8756

toll free: 800.97.LUSAS

LUSAS finite element analysis software provides
accurate and cost-effective analysis, design and
load rating of steel and concrete bridges. Used
widely by Consultants and DoTs for frequency,
seismic, dynamic, nonlinear, buckling, fatigue,
staged construction, creep and shrinkage, pre-
stress/post-tensioning, soil-structure and rail
track-structure interaction modeling and many
other forms of analysis. Vehicle-load optimiza-
tion facilities provides worst-case traffic and rail
loading patterns. AASHTO and other design
codes supported. Extensive results viewing and
reporting options.

: exhibitors

Mac-Tech

booth 1811

Milwaukee, Wis.

ph: 414.486.9700

www.mac-tech.com

Mac-Tech was founded in 1984 to service and
support the metal fabrication community. We
support our clients with a laser focus on Machin-
ery and technical services for press brakes, fiber
laser, saws, structural and most all metal fabrica-
tion machinery.

MAGNA Lifting Products, Inc.
booth 4106

Blaine, Wash.

ph: 360.392.0432

www.magnalifting.com

Our high quality, competitively priced product
has made us successful across the United States
and Canada for over 20 years. Our lever, hand
chain, and trolley products are manufactured
in South Korea and made of all Korean parts,
with high alloy load chain from Japan and Sin-
gapore. In addition to our high-quality product
MAGNA also prides itself on providing top-
notch service and support. Most orders placed
with MAGNA are shipped the same day from
one of our four strategically placed warehouses.
On quote and information requests we aim to
respond within minutes, whether it be over the
phone or through email.

booth 3422

Magni Telescopic Handlers

booth 3816

Roselle, NJ

ph: 908.280.8899 x110

toll free: 833.624.6487

www.MagniTH.com

Magni Telescopic Handlers is the world leader
and rotating and heavy lift telehandlers. ELIMI-
NATE THE NEED TO RENT A CRANE!
Magni offers 16 rotating models with lift heights
from 57-167 feet and lifting capacities from
8,800-28,600 Ibs. There are 100 attachments
which allow the machine to serve as a telescopic
forklift, RT crane, aerial work platform and
more. Magni’s are the safest, most productive
and efficient machines in their class. Magni also
offers eight heavy lift models with lifting capaci-
ties from 22,000-110,000 Ibs.

Manni Green Tech USA, Inc.
booth 3218
www.mannisipre.com/products/
introduction
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Maruichi Leavitt Pipe And Tube
booth 3512

Chicago, lll.

ph: 773.239.7700

toll free: 800.532.8488
www.maruichi-leavitt.com

Maruichi Leavitt Pipe and Tube is an industry
leader, operating four tube mills, with one of the
broadest size ranges of structural (ASTM A500)
tube, mechanical (ASTM A513) tube, standard
pipe (ASTM A53) and automotive (JIS G3445) in
the industry. Based in Chicago, Ill. ASTM A500
1x1 in.~10x10 in. (and corresponding rectangles),
0.84-12.75 in. structural pipe, .083-.500 in. walls,
ASTM A513 VaxVs-2x2 in. (and corresponding
rectangles), %-2% in. rounds, .065-.120 in. walls,
ASTM A53, 4 in. standard-12 in. extra strong,
lengths from 20 ft through 42 ft, .156 to .500 in.
wall specialty products, ROPS HSLA, metric sizes.

Matthews Marking Systems

booth 1817

Cranberry Township, Pa.

ph: 800.775.7775
https://matthewsmarking.com

Matthews Marking Systems is a global sup-
plier of marking and coding solutions for prod-
uct identification, branding, and traceability.
Our customers trust us to help them achieve
increased productivity while driving bottom line
improvement with reliable systems for any appli-
cation. With over 170 years of marking and cod-
ing experience, we’ve established a global repu-
tation as a premier innovator helping customers
succeed in industrial and consumer goods pack-
aging industries.

Max Weiss Co., LLC

booth 2320

Milwaukee, Wis.

ph: 414.208.5089

toll free: 888.649.3477

WWW.maxweiss.com

Our unique structural rolling/forming process
and skilled craftsmen provide exceptional qual-
ity and tight radius bending with very minimal
distortion or marring. We have the capability
of rolling and forming a wide variety of sizes
of structural steel sections and tubing easy way,
hard way, and off-axis to accommodate the most
difficult and unique projects. We also offer many
value-added fabrication services including split-
ting, notching, straightening, trimming, drilling,
certified welding and much more.

McCann Equipment, Ltd.

booth 3022

Salem, N.H.

ph: 603.893.7662

toll free: 800.356.5624

www.ephtools.com

EPH Specializes in steel erector and torque
tools such as: tone, electric; TorgFusion, pneu-
matic, electric and battery; Torcup, SPX power
team hydraulic wrenches, cylinders and pumps;
Skidmore-Wilhelm bolt tension calibrator;
Kabo torque wrenches and torque testers; Klein
drift pins up to 1%y in., structural wrenches
and accessories. We operate an ISO 17025:2005
accredited calibration facility for repair, calibra-
tion and certification with NIST traceability. We
also have the capability to service virtually any
make and model torque tool.
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MCL Hangers, LLC

booth 2821

Cullman, Ala.

ph: 314.540.1717

www.mclhangers.com

MCL Hangers develops, manufactures, and
distributes center load baring hangers that affix
devices such as pipe, HVAC, electric, etc. to
open web steel joists and Unistrut. These new
patented UL-approved concentrically installed
hangers are cost effective, easy to install, and
provide labor/cost savings.

Mclaren Engineering Group
booth 2107
www.mgmclaren.com

Meyer Borgman Johnson

booth 1909

Minneapolis, Minn. (Headquarters)

ph: 612.338.0713

www.mbjeng.com

Meyer Borgman Johnson (MB]) provides steel
connection design (PE Review & Seal), con-
nected model delivery, erection engineering,
BIM, and IPD services to the structural steel
community. Providing consistent quality ser-
vices, economic solutions and timely results are
our top priorities. These services are a subset of
our broad structural engineering services for the
built environment. We have 80+ structural engi-
neers and are licensed throughout the country.

Miller Electric Mfg., LLC

booth 4008

Appleton, Wis.

ph: 920.734.9821

toll free: 800.426.4553
www.millerwelds.com

Solutions Designed for Welding in the Shop or
Field! Whatever and wherever you build, there
are Miller solutions specifically developed to
support you—so you can effectively manage your
labor pool, achieve productivity goals, maintain
quality and reduce expenses. Miller Electric
Mifg. LLC, a leading worldwide manufacturer of
Miller brand arc welding, provides welding, cut-
ting, and heating solutions consistently deliver-
ing the highest level of performance and quality.

Miner Grating Systems,
a Powerbrace Company
booth 3903
www.minergrating.com

MiTek (previously SidePlate Systems)
booth 2203

Mission Viejo, Calif.

ph: 949.238.8900

www.mii.com

SidePlate™ Connection Designs and engineer-
ing services are now part of the Mi'Tek® portfo-
lio of solutions. MiTek is a platform innovator
and enabler that exists to transform the building
industry with better building solutions. Our soft-
ware, services, engineered products, and auto-
mation enable our customers and partners to
transform the way they design, make, and build.
SidePlate Connection Designs put steel where a
building needs it to reduce the overall tonnage,
minimize required connections, and accelerate
erection times.

Modern Steel Construction

magazine Modern

booth 4212
f,:'gﬁ%‘?é;'gqozz Steel Construction
www.modernsteel.com

Modern Steel Construction magazine is the offi-
cial publication of the American Institute of
Steel Construction. By focusing on innovative
and cost-effective steel designs and applica-
tions, Modern Steel Construction brings its readers
in-depth information on the newest and most
advanced uses of structural steel in buildings and
bridges. Modern Steel Construction is the leading
magazine for professionals involved in the design
and construction of steel-framed buildings and
bridges. Advertising in Modern Steel Construction
is the best way for you to reach your customers
directly.

MOLD-TEK Technologies, Inc
booth 2226
moldtekengineering.com/detailing.html

NASCC: The Steel Conference
booth 4214

United States

ph: 231.995.0637

aisc.org/nascc/exhibit

NASCC: The Steel Conference is an affordable
and easy way to reach your target customer. As
an exhibitor, you can count on The Steel Con-
ference to deliver 5,000+ industry profession-
als; more than any other industry event of its
kind. The Steel Conference exhibit hall is your
chance to personally interact with key decision
makers in the structural steel industry. When it
comes to steel design and construction, these
key industry players come to find out what’s
new, who’s got it, and how it can work for them.
Don’t be left out. Join other top suppliers and
manufacturers today!

National Institute of Steel

Detailing, Inc.
booth 3913
www.nisd.org

National Steel
Bridge Alliance
booth 3825
Chicago, IlI.

ph: 312.670.2400
aisc.org/nsba

The National Steel Bridge Alliance (NSBA), a
division of AISC, is a national, non-profit orga-
nization dedicated to the advancement of steel
bridge design and construction. NSBA func-
tions as the voice of the bridge fabricators and
steel mills while also partnering with the bridge
design and construction community. NSBA’s
partners include AASHTO, FHWA, state DOTs,
design consultant, contractors, and academia.
With these resources, NSBA is uniquely posi-
tioned to find solutions to the toughest bridge
challenges, including those related to cost, sus-
tainability, and performance.




booth 3315
Middletown Township, N.J.
ph: 765.529.0120

New Castle Stainless Plate is an American-owned
producer of stainless steel plate. We offer a full
range of stainless steel grades (austentics, duplex
grades, super austentics, heat resistant grades,
enhanced machinability PRODEC, ferritics, and
martensitics). We produce plates in dimensions
that are wider, thicker, and longer than any other
American stainless steel plate producer. We pro-
duce plates that are “tailor-made” to the dimen-
sions required for the application design. We are
certified to all apppropriate ISO standards as
well as OHSAS 18001 and the European Pres-
sure Vessel Equipment Directive.

New Millennium Building Systems
booth 2211

Fort Wayne, Ind.

ph: 260.969.3582

www.newmill.com

New Millennium structural steel building systems
support your project and we support you. From
steel joists and deck to long-span composite floor
systems, we engineer and manufacture solutions
that control costs, enhance performance, and
ensure project success. Together, let’s build it bet-
ter. Over the years, our company has grown into
one of the largest providers of cost-efficient, high-
performance structural steel joist, joist girder and
deck solutions for commercial steel construction
projects. We have manufacturing facilities strate-
gically located across North America.

D

NEW MILLENNIUM

BUILDING SYSTEMS

Nickel Institute/IMOA

booth 3621

Toronto, Ontario

Canada

ph: 416.591.7999

www.nickelinstitute.org

www.imoa.info

The Nickel Institute (NI) is the global associa-
tion of leading primary nickel producers. Our
mission is to promote and support the use of
nickel in appropriate applications. Stainless
steels account for about two-thirds of nickel
produced. The International Molybdenum
Association (IMOA) is a similar organization,
representing the worldwide molybdenum indus-
try. NI and IMOA have been actively involved
in the Architectural, Building, and Construction
industries, and instrumental in the writing of the
AISC Design Guide 27 and the new AISC Speci-
fication for Stainless Steel.

Nitto Kohki U.S.A., Inc.
booth 1818
www.nittokohki.com

Nucor — Beam Mill Group

booths 2403, 2603, 2803

United States

Wwww.nucoryamato.com
www.nucor.com/products/Steel-Beam
Nucor has two beam mills: Nucor-Yamato Steel
in Blytheville, Ark. and Nucor Steel Berkeley in
Huger, S.C. Our Nucor-Yamato facility is the
only North American producer of high-strength,
low-alloy beams. Manufacturer of wide flange
structural steel shapes (up through W14730
columns, and W44 beams), H-piles (including
HP16 and HP18), sheet piling, angles, channels,
and car building shapes. Grades include ASTM
A36, ASTM A572, ASTM A588, ASTM A690,
ASTM A709, ASTM A992, ASTM 913; and
CSA G40.21-13 Grades 345WM and 345WMT.

NUOCOR

BEAM MILL GROUP

Nucor — Corporation

booths 2403, 2603, 2803

United States

Www.nucor.com

Nucor and its affiliates are manufacturers of steel
and steel products including: carbon and alloy
steel—in bars, beams, sheet and plate; hollow
structural section tubing; electrical conduit; steel
piling; steel joists and joist girders; steel deck;
fabricated concrete reinforcing steel; cold fin-
ished steel; precision castings; steel fasteners;
metal building systems; steel grating; and wire
and wire mesh. Nucor proudly uses recycled
scrap to make high-quality steel with low emis-
sions. Using one of the cleanest and most energy
efficient steel-making processes available.

NUCOR

Nucor — Fastener Division

booths 2403, 2603, 2803

United States

www.nucor-fastener.com

Nucor Fastener manufactures high-quality hex
head cap screws, finished hex nuts, structural bolts,
nuts, assemblies, flange bolts and built-to-print fas-
teners, head styles, dimensions and grades can be
customized to meet individual specifications.

NUCOR

FASTENER

Nucor - Plate Mill Group

booths 2403, 2603, 2803

United States

www.nucorhertford.com
www.nucortusk.com

Nucor Steel Plate Mill Group manufacturers a
wide range of carbon, alloy, high-strength low
alloy (HSLA), pressure vessel and heat treated
(normalized and quench and tempered) products
available as discrete, cut-to-length or coiled plate.
Our mills offer a wide range of gauges, widths,
lengths and grades that are customized to meet
each individual customer’ precise specifications.

NUOCORN

PLATE MILL GROUP

: exhibitors

Nucor Skyline

booths 2403, 2603, 2803
www.nucorskyline.com

Nucor Skyline is the one source for all your
piling needs, supplying and manufacturing an
unparalleled assortment of bearing piles, sheet
piles, spiralweld, rolled and welded, and ERW
pipe, anchors, micropiles, threaded bars, tie
rods, wide flange, other structural sections,
and accessories. Skyline Steel, LLC (doing
business as Nucor Skyline) is a wholly-owned
subsidiary of Nucor Corporation, North
America’s most diversified steel and steel
products company. Nucor Skyline serves the
U.S., Canada, Mexico, the Caribbean, Central
America, and Colombia markets.

NUCOR

SKYLINE

Nucor Tubular Products

booths 2403, 2603, 2803

United States

ph: 708.496.0380

toll free: 800.376.6000
www.nucortubular.com

Nucor Tubular Products is committed to
unmatched quality and service. With eight
locations located across the United States and
a vast array of sizes and products produced,
we can meet any specifications your project
requires. NTP manufactures high quality
HSS, piling, A53 pipe, fire protection sprin-
kler pipe, auto mechanical tubing, and electri-
cal steel conduit meeting ASTM A500, A1085,
A53, A513, A252, A153/A175 specifications
among others. Our products are made from
Nucor sheet steel from an electric arc fur-
nace (EAF), making them the greenest tubular
products available.

NUUCOR

TUBULAR PRODUCTS

Nucor Vulcraft/Verco Group
booths 2403, 2603, 2803

North America

www.vulcraft.com

www.vercodeck.com

Nucor, Vulcraft/Verco engineers and manu-
factures steel joists and deck (for structural
roof or floor systems), as well as steel bar
grating. We also provide, RediCor, a modu-
lar steel form system for concrete stair and
elevator cores. Nucor, Vulcraft/Verco also
provides multiple design aids and resources,
such as our online design tools, to support the
design community.

NUCOR
VULCRAFT
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Ocean Machinery, Inc.

booth 1211

Fort Lauderdale, Fla.

ph: 954.956.3131

toll free: 800.286.3624
www.oceanmachinery.com

Ocean Machinery delivers versatile and afford-
able solutions for the small to medium fab-
ricator. Including: *Ocean AVENGER and
AVENGER PLUS—the world’s best-selling
CNC beam drill lines *Ocean CLIPPER II—
the most compact CNC angle line *Ocean
LIBERATOR—the most affordable CNC
beam coping machine *Ocean BLASTER—
the smallest footprint shot blasting solution
*Ocean CHALLENGER—a compact, auto-
mated welding robot. Plus, several other game
changing solutions that improve the efficiency
and profitability of fabricators worldwide!

booth 3406

Canton, Ohio

ph: 330.477.6707

toll free: 800.321.9800

Ohio Gratings, Inc. is a leading manufacturer
of aluminum, carbon, and stainless steel bar
grating products—all proudly made in the
U.S. We deliver a blend of artistry, safety, and
seamlessness that’s unmatched in the grat-
ing market. From design to manufacturing to
custom fabrication services, we offer the com-
plete solution. Our traction safety products—
ALGRIP® and OnGrip® provide increased
traction on grating and metal flooring applica-
tions meeting ADA and OSHA requirements.
It’s this search for the unexpected that helps us
repeatedly surprise and satisfy customers keep-
ing them “A Step Ahead.”

booth 3417

OTH — Remote Controlled Hooks
booth 3914
https://othrigging.com

Ovation Services, LLC

booth 1907

Copley, Ohio

ph: 330.400.2833

www.4ovation.com

Ovation Services is a leading provider of
engineering services. Combining experience,
technology and a client-centric approach,
Ovation Services provides Structural Steel
Detailing, Connection Design and BIM Ser-
vices across the United States. The Acquisi-
tion of MMW, Inc. a detailing firm with over
30 years experience in the steel industry, gives
Ovation Services a talented project manage-
ment team to ensure a quality product. Strong
leadership, global resources and U.S. based
checking uniquely qualify Ovation to be your
preferred partner.
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P2 Programs
booth 3016

Dripping Springs, Texas

ph: 512.858.2007

toll free: 800.563.6737
Www.p2programs.com

P2 Programs means efficient barcoding and
tracking. We set the industry standard for qual-
ity barcoding and efficient tracking of structural
steel from raw material receipt to erection on
site. Employing P2 Programs’ NEW web-based
product—STSX—you get instant, real-time
information accessible from virtually any device.
Since 1986, we’ve used Auto-ID technology to
improve manufacturing process tracking. With
our real-time update capabilities, we offer you the
technological expertise and on-the-job experience
needed for an affordable and successful solution
to the challenges of manufacturing operations.

Pacific Stair Corporation
booth 1807
www.pacificstair.com

Pan Gulf Technologies Pvt., Ltd.
booth 4015

Houston, Texas

ph: 832.615.3128

www.pangulftech.com

Pan Gulf Technologies Pvt Ltd an ISO 9001 :
2015 company) is a structural and concrete steel
detailing company. We have a front office in
Houston and design center in Mumbai, India. As
one of the top five steel detailing sub-contractors
in India, we use Tekla (135+ licenses), SDS2 (20+)
and STAAD Pro to design and detail drawings
for commercial, industrial and infrastructure
projects, for American and European fabrica-
tors, design consultants and contractors. We have
worked on projects ranging from 200-10,000
tons in structure and 50-50,000 tons in concrete,
with a man power of 350+ team members.

Paramount Roll and Forming, Inc.
booth 4022

Santa Fe Springs, Calif.

ph: 562.944.6151

toll free: 888.400.3883
www.paramount-roll.com

Paramount Roll & Forming, Inc. specializes in
the field of aerospace, architectural, commercial,
construction, entertainment, food, industrial, oil,
and pharmaceutical. We also specialize in curved
staircases, heat induction bending, rolling for
heavy plates, angles, tubes, pipes, and beams.

PDM STEEL

booth 2021

Elk Grove, Calif.

ph: 916.513.4548

www.pdmsteel.com

Established in 1954, and headquartered in Elk
Grove, California, PDM Steel is a leading steel
supplier with 10 service locations across the
Western United States. The Company provides
value-added processing services and distributes
a full line of steel products across a broad range
of industries.

Peddinghaus Corporation

booth 1400

Bradley, IIl.

ph: 815.937.3800

www.peddinghaus.com

Peddinghaus Corporation, headquartered in Brad-
ley, Illinois, U.S., is an American manufacturer of
CNC controlled equipment for the structural steel
and heavy plate fabrication industries. With two
manufacturing locations within the U.S., Pedding-
haus focuses on providing highly innovative, and
long lasting solutions to fabricators of all shapes and
sizes. These solutions are designed to increase the
production of steel components, and reduce costs
for fabricators thus enhancing profitability. Beyond
just machinery, Peddinghaus offers a 24 hour cus-
tomer help line and consumables department.

booth 3305
Akron, Ohio
ph: 330.961.7440

Power of Design Group, LLC (POD) is a con-
sulting engineering firm supporting the private
and public sectors. Our team of engineers and
professionals design, analyze, and maintain new
and existing infrastructure. We design retrofits to
steel and reinforced concrete systems nationwide
and have experience in the analysis of truss and
moment frame structures. POD is also involved
in connection detailing, fabrication review, and
building design and alterations.

PPG Protective & Marine Coatings
booth 3216

Pittsburgh, Pa.

ph: 888.977.4762

toll free: 888.9PPGPMC

WWww.ppgpmec.com

PPG delivers protective coating solutions for a
wide range of industries. Whether our customers
need proven protection from corrosion, high tem-
peratures and fire or want to ensure durability and
aesthetic performance that will protect valuable
assets, we have the advanced coating systems that
can meet the specific needs of any environment.

Prodevco Robotic Solutions, Inc.
booth 411

Concord, Ontario

Canada

ph: 905.761.6155

www.prodevcoind.com

Prodevco Robotic Solutions offers Advanced
Robotic Plasma Steel Cutting sytems. There are
three models the PCR42, PCR41 and PCR 31
that will process standard structural steel pro-
files, and round tubes from 4 to 26 in., cuts copes,
notches, holes and weld preps, splits beams, and
scribes and marks on all four faces of H-beams,
channels, angles, HSS and plates using automated
robotic technology. All-in-one system reduces
fabrication time, manpower and materials to meet
everyone’s goal: lower manufacturing costs.

(PRoD=vEo

Project + Quality Solutions
booth 4123
www.projectqualitysolutions.com



Qnect, LLC

booth 3003

Hadley, Mass.

ph: 413.387.4375

www.qgnect.com

Qnect, an intelligent, cloud-based connection
service gives fabricators, detailers and engineers
fast and flexible connections with significant cost
and schedule savings. In minutes, connect most
steel buildings without capital cost and with
minimal training. With Qnect, prevent schedule
drift, utilize one-station fabrication and reduce
time to fabricate and erect.

Qualis Solutions, LLC

booth 1914

Highlands Ranch, Colo.

ph: 303.493.5400

www.qualissolutions.com

The team at Qualis Solutions has over 30
years’ experience detailing structures though-
out the U.S. using AISC standards. Over the
years, we've created drawings for a wide range
of projects including office buildings, hospi-
tals, schools, warehouses and airports. Qualis
is best known for our focus on miscellaneous
metal detailing. Our team of 18 detailers have
mastered the art of stairs, railing, canopies, bal-
conies and many other miscellaneous designs.
You’ll find us easy to work with and a reliable
part of your project.

Quality Emphasis Steel Solutions
Pvt., Ltd.

booth 3714
www.qessindia.com

QuickFrames USA

booth 3118

Mesa, Ariz.

ph: 480.656.1575

www.quickframes.com

QuickFrames USA is leading the industry with
its bolt-on, adjustable, engineered structural sup-
port systems created for commercial roofs and
floors. Designed for new construction and tenant
improvement, QuickFrames can be easily moved
when locations change and can be installed from
under the deck. The company is based in Mesa,
Arizona, and has earned a strong reputation
around its exceptional customer responsiveness,
quality and frames-to-job-site speed.

booth 3314
Alden, N.Y.
ph: 716.901.7020

R.]J. Watson, Inc. designs, manufactures, and tests
high load multi-rotational bearings, seismic iso-
lation devices, and bridge deck joint sealing sys-
tems. In addition, we offer spray-applied bridge
deck waterproofing membranes, FRP strengthen-
ing products, and corrosion protection systems.

- exhibitors

Radley, LLC

booth 3012

Grand Rapids, Mich.

ph: 616.541.6010

www.radley.com/steel

Increase visibility to materials with Job-site
Tracking and Traceability while maximizing
your workforce with Labor Tracking. Stream-
line and automate work flows with bar code or
RFID scans while reducing errors with real-time
data validations. Track Work-in-Progress (WIP)
and validate loads against Tekla PowerFab (Fab-
Suite), or other business systems.

REX Engineering Group

booth 3514

Naperville, IlI.

ph: 630.318.1725

Www.rexeg.com

REX Engineering Group (previously known as
REX Conn Design) is an integrated, multi-dis-
ciplinary engineering firm focused on Structural,
MEP, and Connection and Construction Engi-
neering, while also providing Construction ser-
vices and Technology solutions. Our engineers are
experts in their fields with decades of experience on
a wide variety of markets and projects. Our designs
are efficient and economic, and always focused on
project budgets. We view every project as a unique
solution, and look for opportunities to advance
new ideas and technologies. We pride ourselves on
our commitment to our clients and projects.

AUTOMATED
MATERIAL HANDLING

CONTINUDUS LOGISTICS
REDUCE HANDLING TIME

BUFFER MANAGEMENT

CONTROLLED BY
VACAM SOFTWARE

EARLY INFEED

REDUCE TIME
BETWEEN PROCESSES

AT T TR

Il;l; Za

oxy-fuel
cutting

plasma bevel
cutting cutting

layout
marking

coping

CREATE MULTIPLE DUTFEED
SECTIONS FOR DIFFERENT LENGTHS

AUTOMATED ODUTFEED

MAXIMIZE OUTPUT
AND REDUCE HANDLING TIME

CENTER OUTFEED

'-'SEE US AT " -4
BOOTH 800

“The early infeed in particular has made
a difference in production speed. In
addition, production is fully automated
with our operator focusing more on
loading and unloading profiles.”

Steven Scrape of SCW

“With multiple output sections, we
already sort our profiles according to the
output by length or project. This saves
us a lot of handling time and we see a
faster turnaround in the entire workflow.
David McWhirter of McWhirter Steel

$Svoortman

Voortman USA LLC /26200 S. Whiting Way / Monee, IL 60449 - USA / +1 708 885 4900 / sales@voortmancorp.com WWW.VOORTMANCORP.COM
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RISA

booth 2414

Foothill Ranch, Calif.

ph: 949.951.5815

toll free: 800.332.7472

www.risa.com

RISA has been developing leading-edge struc-
tural design and optimization software for over 30
years. Our products are used by 24 of the top 25
U.S. design firms in over 70 countries around the
world for towers, skyscrapers, airports, stadiums,
petrochemical facilities, bridges, roller coasters
and everything in between. The seamless integra-
tion of RISAFloor, RISA-3D, RISAFoundation
and RISAConnection creates a powerful, versatile
and intuitive structural design environment, ready
to tackle almost any design challenge.

booth 3313

booth 3403

SDS2 N '
booth 2411 l@. SDS2
Lincoln, Neb. > 4

ph: 402.441.4000

toll free: 800.443.0782

www.sds2.com

SDS2 is a leading provider of 3D steel detail-
ing software and other solutions that support
the structural steel construction industry from
concept to construction. SDS2’s proprietary
design engine uniquely incorporates steel con-
nection design into the modeling process with
360-degree real-world intelligence. Built to
ensure structural integrity, constructability, and
erectability, SDS2 provides trusted automation
where detailers and fabricators need it most.

SE University by SE Solutions, LLC
booth 3721

Holland, Mich.

ph: 616.546.9420

www.LearnWithSEU.com

SE University (SEU) helps structural engineers
get high quality continuing education via web
seminars in a format that is economical and easy
to use. Every subscription includes access to both
live sessions, as well as past session recordings
through the SEU Session Library. In addition,
subscribers get access to the “EIT Ramp Up”
series to help younger engineers become produc-
tive faster. Provide the benefit of ongoing educa-
tion to your engineers by participating in SEU!

Seismic Bracing Company

booth 3720

Salt Lake City, Utah

ph: 801.550.7745

www.thesbcllc.com

We are makers of Buckling Restrained Brace
(BRBs). The state of the art braces for bracing
buildings and other structures during earth-
quakes. As the name implies, BRBs do not buckle.
They smash and stretch axially absorbing seis-
mic energy. We have patented a simple, easy and
repeatable methods to manufacture BRBs, which
brings better value to projects. Our methods have
been fully tested and exceed governing building
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code requirements. All our projects to date have
been a great success for our clients and us, deliver-
ing on time and without erection issues.

Shandong Hanpu Machinery
Industrial Co., Ltd.

booth 3112
www.hanputool.com

booth 3311
Cleveland,Ohio

ph: 216.566.2000

toll free: 800.524.5979

Sherwin-Williams Protective and Marine coat-
ings are ideal for shop application and available
through its over 4,700 distribution locations.
Our Sherwin-Williams NACE and SSPC-certi-
fied corrosion experts ensure that your projects
use technologies that reduce the critical planned
timeline and achieves its expected service life.
For more information, contact us at swprotec-
tive@sherwin.com.

Shop Data Systems, Inc.
booth 1816
www.shopdata.com

booth 3316
Washington, D.C.
ph: 202.452.7100

The Short Span Steel Bridge Alliance (SSSBA) is
a group of bridge and buried soil steel structure
industry leaders who have joined together to
provide educational information on the design
and construction of short span steel bridges in
installations up to 140 feet in length.

Simpson Strong-Tie Co.

booth 2016

Pleasonton, Calif.

ph: 925.560.9000

toll free: 800.999.5099

www.strongtie.com

For 65 years, Simpson Strong-Tie has focused
on creating structural products and software
solutions that help people build safer and stron-
ger structures. Simpson Strong-Tie was one of
the first companies to develop connectors spe-
cifically for steel framing. Today, we continue
to invest in product research and development
to offer our customers connectors, fasteners,
anchors, steel shearwalls and special moment
frames, which feature our innovative Yield-
Link® connection. Our commitment to the steel
industry has never been stronger.

Skidmore-Wilhelm
booth 3020
www.skidmore-wilhelm.com

SKM Industries, Inc.

booth 3804

Olyphant, Pa.

ph: 570.383.3062

toll free: 800.851.8464
www.skmproducts.com

Established in 1980, SKM Industries, Inc. is a
manufacturer of Super Met-Al Markers and

Metal Pro Galvanized Steel markers, specially
formulated to come completely off in the tank
during the galvanizing process. We make spe-
cialty markers for all of your marking needs.

SNC Engineering, Inc.

booth 4011

Norwalk, Calif.

ph: 562.584.4435

www.snceng.com

Since established in 1996, our goal has been
to exceed our client’s expectations on every
project, big or small. We have project manag-
ers that are experienced, flexible, and helpful.
We each work to get every project done on
time, in the most cost effective way possible,
while also conforming to the standards set by
our clients and the National Institute of Steel
Detailing. With the help of its branch offices
in the Seoul and the Philipines, SNC has
direct control over the production line, ensur-
ing quality and efficiency.

Soitaab USA, Inc.

booth 1920

Naperville, IlI.

ph: 312.856.6970

www.soitaabusa.com

Since 1938, Soitaab has been a world leader in
the manufacture of CNC Plasma, flame, Laser,
and Water Jet cutting machines. Soitaab’s equip-
ment offerings range from simple plug-and-play
machines to highly engineered all-in-one heavy
fabrication lines. Our machines can be equipped
with several accessories such as drilling and tap-
ing units, surface and hole milling, bevel heads
for welding prep, countersinking, marking, pipe
and dome cutting, sophisticated handling sys-
tems and many others.

South Atlantic Galvanizing
booth 1916
www.southatlanticllc.com

SRG Onesource, LLC

booth 2820

Mission, Kan.

ph: 913.297.3150

WWww.srgonesource.com

SRG Onesource is a professional steel detailing
firm located in Mission, Kansas. We have been in
business since 1996 providing our clients with a
quality service.

St. Louis Screw & Bolt

booth 2003

Madison, IlI.

ph: 314.389.7500

toll free: 800.237.7059
www.stlouisscrewbolt.com

Selling direct to structural steel fabricators,
St. Louis Screw & Bolt is one of the oldest
structural bolt manufacturers in the U.S. Spe-
cializing in ASTM F3125 heavy hex and ten-
sion control structural bolts in grades A325/
F1852/120ksi and A490/F2280/150ksi, types
I and III, plain, mechanically galvanized, hot
dip galvanized, F1136 and F2833 coatings. St.
Louis Screw & Bolt also has a very large inven-
tory of other construction fasteners including
anchor bolts, weld studs, and concrete anchors
just to name a few.
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Stainless Structurals America
booth 2423

United States
www.stainless-structurals.com

Stainless Structurals is a global producer and
supplier of stainless steel structural shapes
and special custom profiles. Our structural
sections are available from stock in both
304/L and 316/L. We also offer profiles in
other alloys, including duplex, straight from
production. Our innovative Laser Fusion
technology is certified to ASTM A-1069 and
allows us to offer profile solutions where oth-
ers cannot. Start with the Solution. Start with
Stainless Structurals.

Steel and Pipe Supply
booth 2823
www.SteelAndPipe.com

Steel Deck Institute

booth 3821

Glenshaw, Pa.

ph: 412.487.3325

www.sdi.org

Founded in 1939, the Steel Deck Institute (SDI)
is a trade association representing steel deck
manufacturers and those manufacturing prod-
ucts used in conjunction with steel deck. The
SDI actively publishes design manuals, develops
standards for steel roof and floor deck, offers
website tools, provides an industry standard
EPD, offers educational opportunities, and sup-
ports research related to steel deck. Our most
recent publications are the 2022 ANSI Stan-
dards. These include the new and combined
ANSI/SDI SD-2022, and the renewed ANSI/
SDI T-CD-2022 and ANSI/SDI QA/QC-2022.
Download at www.sdi.org.

Steel Dynamics

Long Products Group

booth 2011

Columbia City, Ind.

ph: 260.625.8100

toll free: 866.740.8700

www.stld-cci.com

Steel Dynamics, Inc. is one of the largest
domestic steel producers and metals recyclers
in the United States based on estimated annual
steelmaking and metals recycling capability,
with facilities located throughout the United
States and in Mexico. Steel Dynamics pro-
duces steel products, including hot roll, cold
roll, and coated sheet steel, structural steel
beams and shapes, rail, engineered special-
bar-quality steel, cold finished steel, merchant
bar products, specialty steel sections, and steel
joists and deck.

M "
& ) Steel Dynamics*
Steel Dynamics Sales North America, Inc.

Long Products Group

- PROUDLY MADE IN THE USA =

THE PROVEN
STEEL BRIDGE
*DESIGN SOI.IITIOII\I

see website
or details

The leading software package

! i MDX for designing and rating curved
- j Software  and straight steel girder bridges.

Used by Many State DOTs and Top Design Firms

(573) 446-3221 m www.mdxsoftware.com m info@madxsoftware.com

Modern Steel Construction | 65



exhibitors :

Steel Erection Bid Wizard

booth 3215

Bluffton, S.C.

ph: 505.249.2390
https://steelestimatingsolutions.com
Introducing The Steel Erection Bid Wizard
“Only Software On Market Created For Steel
Erectors By A Steel Erector” Reduce the time it
takes to estimate by 50% or more Steel Erection
Bid Wizard uses more than 300 built-in task as
well as offers complete customization to make
estimation a snap... Get immediate estimates
of your costs—including labor, cranes, welders,
fuel, and equipment. Learn how over 325 Steel
Erectors have revolutionized the way they esti-
mate. Take your estimating department digital
with the Steel Erection Bid Wizard.

Steel Erectors Association

of America

booth 3722

Winston-Salem, N.C.

ph: 336.294.8880

www.seaa.net

The Steel Erectors Association of America (SEAA)
is dedicated to advancing the common interests
and needs of all engaged in building with steel.
Objectives include the promotion of safety, educa-
tion and training programs for steel erector trades;
development and promotion of standards; and
cooperation with others in activities which impact
the commercial construction business. SEAA
develops strategic partnerships and works closely
with industry groups to provide members with
industry representation steel design, engineering,
fabrication, labor, safety, and training groups.

Steel Founders’ Society of America
booth 4122

Crystal Lake, IlI.

ph: 815.455.8240

www.sfsa.org

SFSA, akin to AISC, is a technical association.
Members of SESA are steel foundries that sup-
ply a range of cast steel products for demanding
environments such as railroad, mining, construc-
tion, military, and nuclear. SFSA can assist you
in utilizing steel castings for building construc-
tion. Steel castings offer performance, aesthetics,
design freedom, and green manufacturing. SFSA
leads the Steel Performance Initiative (SPI) pro-
gram, a collaborative structure of steelmakers
(mills, forge, cast), researchers, and end-users to
advance steel technology development for com-
mercial and defense applications.

Steel Joist Institute

booth 3723

Florence, S.C.

ph: 843.407.4091

www.steeljoist.org

The Steel Joist Institute (SJI), a nonprofit orga-
nization of active joist manufacturers and other
organizations and companies connected to the
industry, was founded in 1928 to address the need
for uniform joist standards within the industry.
Today, the Institute continues to maintain the
standards for steel joist construction. In addition,
the SJI provides educational opportunities for
construction professionals utilizing a library of
printed publications and both live and recorded
webinars. We also offer assistance in identifying
existing joists in buildings undergoing retrofit.
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Steel Plate

booth 1225

United States

ph: 888.894.8818

www.steelplate.us

With two new locations strategically located in
the Midwest and Southeast, Steel Plate Akron/
Atlanta offers decades of experience with Steel
Plate fabrication and production. We stock
grades A36, 514, 516-70, 572-50, 588, and
AR400 while burning material up to 22 in. thick
using the large cutting surfaces on our 11 CNC
Oxy and two HD Plasma machines. We also
offer other in-house services to help complete
your job’s requirements while utilizing our own
internal fleet to ensure the order arrives on time.
Steel Plate is proud to be part of a strong U.S.
supply chain and look forward to your inquiry.

Steel Plus Network

booth 2525

Canada

ph: 902.843.0054

www.steelplus.com

Steel Plus Network has traditionally organized
meetings for members to provide opportuni-
ties for improvement to each of their operations
through educational presentations, motivational
messages, and industry expert reports. These
meetings also fulfill our mission to coordi-
nate our purchasing programs and networking
opportunities. The regional meetings conducted
by SPN along with the Annual General Meet-
ing are deemed vital to the health and welfare of
SPN’s members and are considered an integral
part of our operation.

Steel Projects Corp.
booth 600
www.steelprojects.com

Steel Tek Unlimited

booth 3217

Eden Prairie, Minn.

ph: 612.258.7531

www.steelteku.com

Steel Tek Unlimited is a leading-edge company
in the steel industry that specializes in custom-
izing CAD programs and offers steel detailing
to fit your needs. We are proud to say that all of
our work is done in the U.S. with an experienced
team of people from the Bridge, Industrial and
Commercial industries who understand today’s
construction market.

Steel Tube Institute

booth 3205

Glenview, lll.

ph: 847.461.1701
www.steeltubeinstitute.org

The Steel Tube Institute is the leading techni-
cal resource in North America for all steel tube
products. Our main goal is to increase utiliza-
tion of HSS and other tubular products in con-
struction and other industries, and to reveal the
wealth of possibilities afforded by designing
with HSS. STT’s programs include continuing
education, technical resources, technical assis-
tance, and safety programs as we promote best
practices in manufacturing techniques, industry
safety, environmental concerns, and the overall

steel industry.

Structural Stability

Research Council

booth 3921

Chicago, lIl.

ph: 312.670.7015

www.ssrcweb.org

The Structural Stability Research Council is a
technical organization that focuses on the state-
of-the-art understanding of the impact of sta-
bility related issues on the analysis, design, and
behavior of metal structures. SSRC is comprised
of engineers, educators, and industry members
with an interest in stability related issues.

STRUMIS, LLC

booth 2408

Collegeville, Pa.

ph: 610.280.9840

www.strumis.com

STRUMIS, LLC is the worlds leading developer
of steel fabrication management software. The
most comprehensive and powerful end-to-end
solution available to fabricators globally, the
result of this is that we now operate in over 50
countries. Our products, which include steel esti-
mating, fabrication information and production
management, and project collaboration tools
work seamlessly with third party software and
have consistently transformed our customers
business within the structural steel construction
supply chain.

Stubbs Engineering, Inc.

booth 3612

Las Cruces, N.M.

ph: 575.993.5228

www.stubbseng.com

Stubbs Engineering, Inc. is a full service struc-
tural engineering firm specializing in providing
creative, economical structural designs that pro-
vide our clients with the aesthetics they desire
at the most cost efficient means possible. Our
vast experience in both design and construction
methods gives us the unique ability to provide
our clients with a level of service beyond that of
our competition. We work diligently to ensure
our clients receive the best structural designs,
communication, cost awareness, and project
management possible.

SY Stairs
booth 4220
http://systairs.com

Taylor Devices, Inc.

booth 2808

North Tonawanda, N.Y.

ph: 716.694.0800

www.taylordevices.com

Taylor Devices is the world leading manu-
facturer of Fluid Viscous Dampers, Lock-up
Devices, Shock Transmission Units, Shock
Absorbers, Cable Dampers and custom Tuned
Mass Damping systems. These devices and
systems can be used to protect building and
bridge structures from the devastating vibra-
tions caused by earthquakes, wind, hurricanes
and other vibrational disturbances.

Techflow, Inc.
booth 3213
www.techflowengg.com



Tectonix Steel, Inc.

booth 1822

Orem, Utah

ph: 801.377.0315

www.tectonixsteel.com

Tectonix Steel offers over 30 years of experi-
ence providing the highest quality steel detailing
using the latest technology. We are an established
detailing firm with the ability to handle virtually
any size job. We specialize in structural and indus-
trial projects ranging from 200 tons to 3,000 tons.

Terracon Consultants, Inc.

booth 4020

Olathe, Kan.

toll free: 800.593.7777

www.terracon.com

Terracon is a 100 percent employee-owned
consulting engineering firm that has provided
quality engineering services to clients since
1965. From its roots in geotechnical engineer-
ing, Terracon has evolved into a successful mul-
tidiscipline firm specializing in environmental,
facilities, geotechnical, and materials services for
private and public sector clients. Terracon cur-
rently provides services in all 50 states with more
than 5,000 employees and ranks 24th on Engi-
neering News-Record’s list of the 2021 Top 500
Design Firms.

booth 3404
ph: 503.841.2643

TFe Connection was established to directly
support Fabricators in Australia, Nr. America,
Europe, and Asia Pacific by taking advantage of
the Value Engineered benefits of Welded Beams/
custom BU Sections. We have over a decade of
experience of supporting the Australian and New
Zealand markets, and the capability to produce
Welded Beams/Built Up Sections that meet your
projects rigorous requirements. TFe Connection
is ready to extend its direct support to Fabrica-
tors across the Nr. American market.

booth 3415
Washington, Pa.
ph: 724.229.5791

Thermal Spray Depot (T'SD) is a supplier of
thermal spray systems for spraying zinc and alu-
minum. This includes spray equipment, handling
equipment, rooms, dust collectors, and full auto-
mation. We have packages for spraying large and
small parts meeting D.O.T. requirements. TSD
has qualified professionals to train, develop pro-
cess, define testing plans, review specifications,
and trouble shoot thermal spray processes. Ther-
mal Spray Depot is the inventor the patent pend-
ing Pivot Arc Spray System. When integrated
with robots, one Pivot Arc Spray system will coat
more per shift than six manual operators.

Tnemec Company, Inc.

booth 3520

North Kansas City, Mo.

toll free: 816.483.3400

tnemec.com

Established in 1921, Tnemec Company, Inc.
understands the importance of providing facili-
ties with the most high-quality products avail-
able. Tnemec’s combination of time-tested
coatings technology has produced an advanced
coatings system featuring Aerolon—a fluid-
applied, thermal insulating coating that can be
applied in areas where traditional installations
are problematic. With over a 120 architectural
and industrial coating products and invaluable
technical support, Tnemec provides coating
specification assistance to engineers, owners and
contractors around the globe.

Totten Tubes, Inc.

booth 3814

Azusa, Calif.

ph: 626.812.0113

toll free: 800.882.3748
www.tottentubes.com

With a huge depth of inventory and wider range
of in-stock products than any of our competitors,
Totten Tubes is the most diversified and special-
ized steel tube and steel pipe distributor in the
United States. We are committed to being a true
one-stop-shop for all your needs. Totten mar-
kets throughout North America with stocking
warehouses in Los Angeles, San Diego, Phoenix,
Northern California and Vancouver, Wa. Totten
offers in house precision saw cutting and state of
the art laser tube cutting.

Trilogy Machinery, Inc.
booth 1620
www.TrilogyMachinery.com

Trimble

booth 2811

Kennesaw, Ga.

ph: 770.426.5105

toll free: 877. TEKLA.OK

www.tekla.com/us

Tekla software from Trimble empowers the
construction industry by providing steel
detailers, estimators, fabricators and structural
engineers with the technology needed to pro-
duce high-quality 3D models and construction
documentation—as well as create and manage
structural analysis, design, detailing and fab-
rication data. Built with constructibility at its
core, Tekla software solutions unlock the accu-
racy, efficiency and profitability you need to
make every project easier.

Triple S Steel Holdings/
IntselSteel

booth 2908
www.sss-steel.com

TurnaSure, LLC

booth 3508

Langhorne, Pa.

ph: 215.750.1300

toll free: 800.525.7193

www.turnasure.com

TurnaSure’s ViewTite® self-indicating Direct
Tension Indicator is accepted and specified as the

: exhibitors

preferred self-indicator on a growing number of
major structural steel projects. Its innovative and
unique design is a winner for the 2022 America
Fastener Innovation Award (FIA). Inspection
is quick, easy, and reliable. “Green Means Go”.
ViewTite is a part of the world’s most compre-
hensive product line of Direct Tension Indica-
tors. DTIs provide a cost-effective solution
to tensioning high-strength bolts, studs, and
anchors. All TurnaSure DTTs are proudly manu-
factured in the U.S. to ASTM and EU Standards.

V&S Galvanizing

booth 2006

Columbus, Ohio

toll free: 800.801.3648
www.hotdipgalvanizing.com

V&S Galvanizing is a leader in the hot-dip gal-
vanizing industry, with eight locations on the
Fast Coast and Midwest. Specializing in corro-
sion protection of steel with zinc by hot-dip gal-
vanizing. We offer the DUROZINQ system of
galvanizing, packaging, tagging and guaranteed
service. We also offer our COLORZINQ system
(paint over galvanizing) that adds brilliant color
to a base of corrosion protection. V&S offers
trucking and many other value added services.
V&S Galvanizing is part of Voigt & Schweitzer
LLC, a holding of Hill & Smith Holdings, PLC.

Valmont Coatings
booth 3211
www.valmont.com

Valmont Structures
booth 3211
www.constructbridge.com

Virtek Vision
booth 3120
www.virtekvision.com

Voortman Steel Group

booth 800

Monee, Ill.

ph: 708.885.4900

www.voortmancorp.com

Voortman Steel Machinery is the leading
global supplier of automated fabrication
equipment with a large parts, service and sales
division based in the heart of North America.
Voortman is continuously developing new
machinery and software solutions to meet
the increasing demands of current customers,
while diversifying into new market segments.
Voortman works with you to identify the best
solution and tailoring systems to ensure you
can reach your processing goals. Together we
Accelerate Your Performance.

$vonrtman

STEEL GROUP
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Earn up to 21 PDHs! | aisc.org/nascc

NASCC:
THE STEEL CONFERENCE

World Steel Bridge Symposium | QualityCon
SSRC Annual Stability Conference | NISD Conference on Steel Detailing

March 23-25, 2022

o ,Nearl DON'T
200 sessions
_and 250

1E FUN!
3 TH o

M

Save the date for 2023!

NASCC:
THE STEEL CONFERENCE

CHARLOTTE CONVENTION CENTER | APRIL 12-14, 2023

=T North Carolina ‘
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Voss Engineering, Inc.

booth 3812

Lincolnwood, Ill.

ph: 847.673.8900

toll free: 800.323.3935
www.vossengineering.com

Voss Engineering, Inc. provides expansion/slide
bearing assemblies, bearing pads, and isolation
materials for highway bridges, industrial structures,
machines, process piping, and commercial buildings.
Voss’ product line includes the following structural
bearing pad materials: SORBTEX (preformed fab-
ric pad/cotton duck pad/CDP), VSB Slide Bearings
(PTFE and steel plate), VIB (thermal break pad),
NEOSORB [AASHTO grade neoprene (polychlo-
roprene)], and FIBERLAST or VOSSCO (random
oriented fiber pads).

Whiteboard Technologies Pvt., Ltd.
booth 2425

Minnetonka, Minn.

ph: 612.605.5833

www.whiteboardtec.com

For over two decades, Whiteboard has perfected
the art of professional Steel Detailing with an
unwavering focus on Quality and Design-Based
thinking in all our projects. We invest heavily
in having the right people who understand steel
fabrication and erection from a value perspective
and deliver contemporary solutions to a diverse
range of construction projects. Our Hybrid-
Delivery model offers On-site and Offshore
to ensure that there is maximum utilization of
the detailing teams round the clock. We use 3D
BIM software to detail the steel ranging from
50-15,000 tonnes.

Wirth Construction Services

booth 3220

Birmingham, Ala.

ph: 877.228.4326
www.wurthindustry.com/construction

Wiirth Construction Services includes Weinstock
Bros., Inc, Wiirth House of Threads, Wiirth Action
Bolt, and Atlantic Fasteners, and offers more than 230
years of service to the construction industry. These
companies have served the needs of the construction
industry to build some of the nation’s most renowned
high-rise buildings, skyscrapers and bridges, such as
the new World Trade Center, Tappan Zee Bridge,
Comcast Building, Goldman Sachs Building, Tower
A at Hudson Yards, Goethals Bridge and many others.

Wirth MRO, Safety, & Metalworking
booth 3220
www.ohvanhorn.com

X Steel Detailing

booth 2122

Sumter, S.C.

ph: 803.810.1812

www.x-steeldetailing.com

X Steel Detailing was founded in 2019, and is head-
quartered in Sumter, S.C. We have detailed several
thousand project hours of structural and miscella-
neous steel. From the beginning of a project to the
lessons learned after a project is completed, you
will notice a big difference with our process driven
approach that delivers consistent results and a bet-
ter detailing experience for our clients. Our software
tools and process create some unique advantages for
ensuring that nothing slips through the cracks and
that we are all on the same page during a project. ™
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"This month’s product section features a pair of cordless handheld tools for the shop

or field, as well as an anti-fog coating that takes safety glasses to the next level.

PLATFORM
Ry Y b

Hilti Nuron

Nuron is a single 22V battery platform that enables cordless
tools on all kinds of jobs. Launching with more than 60 tools,
the battery platform enables heavy-duty applications that
were once restricted to corded, gas-powered, or higher-volt-
age battery systems—and all the battery packs and chargers
work interchangeably under a single ecosystem to help reduce
complexity for tool cribs and cost for businesses. The rede-
signed battery interface ensures higher performance and lon-
ger operating times by allowing a significantly higher power
transfer, helping customers meet tight deadlines. Nuron also
brings intelligence to the core of the platform; all tools gener-
ate data which is then stored on the Nuron batteries and sent
securely to the cloud during every charge without any opera-
tor interaction. The data collected includes information such
as tool usage, tool use, charging location, and battery state-of-
health. For more information, visit www.hilti.com.

......................................................

Brass Knuckle BK-Anti-FOG

Fog means double trouble. First, it reduces visibility. Second,
fogged-up lenses make workers want to remove their safety
glasses. No eye protection equals “out of compliance,” expos-
ing eyes to potential hazards in those vulnerable seconds or
minutes. Brass Knuckle BK-Anti-FOG is an anti-fog coating
for safety glasses that offers excellent performance and a long-
lasting, fog-free view under even the most demanding hot and
humid conditions. Washable and durable, BK-Anti-FOG for-
mulas allow lenses to resist fog longer than typical anti-fog
treatments, and that extra time is what is needed for lenses to
come into balance with temperature fluctuations, the principal
cause of lens fogging. A second version, BK-Anti-FOG+, pro-
vides anti-fog protection 44 times better than the EN stan-
dard, delivering protection that lasts more than six minutes
when tested under the standard. For more information, visit
www.brassknuckleprotection.com.

............................................................

Milwaukee M18 FUEL Grinders

Milwaukee Tool has expanded its cordless specialty angle grinder
lineup with the new M18 FUEL 5-in. Flathead Braking Grinders and
M18 FUEL 4V:-in./5-in. Variable Speed Grinders. Designed for the
toughest grinding and cutting applications, these grinders deliver the
next level of job-site productivity and enhanced safety. The Flathead
Braking Grinder delivers 8,500 rpm for maximum sustained power
and allows users to push the battery-powered grinder harder and lon-
ger than ever before. The low-profile, flathead design provides greater
accessibility to tight spaces to complete a cut or grind an edge where a
traditional 5-in. grinder may not be able to reach. The Variable Speed
Grinder features five-speed settings between 3,500 rpm and 8,500
rpm, providing greater control by allowing the user to slow down or
speed up the accessory during grinding and cutting applications. Both
grinders feature a RAPIDSTOP Brake for enhanced user safety, stop-
ping most wheels in less than two seconds. For more information, visit
www.milwaukeetool.com.
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news & events

SAFETY

March Safety Focuses Include Brain Injuries,
Eye Wellness, and Ladder Safety

March is designated as the month for a
handful of construction-related and gen-
eral safety awareness campaigns:
® Brain Injury Awareness
(www.biausa.org)
* Workplace Eye Wellness Month
(www.preventblindness.org)
* National Ladder Safety Month
(www.laddersafetymonth.com)

Brain injuries. Traumatic brain injuries
are a leading cause of lost workdays and
temporary or total disability in the steel
industry, with most being categorized as
concussions. Some common causes of
head injuries include:

* Being struck by a falling tool or
material or a moving object, such as
materials being moved by a crane
or another worker

¢ Falling and coming into contact
with an object or surface, such as
equipment, a wall, or the ground

* Coming into contact with over-
head hazards, such as equipment or
electrical wires

In 2018 alone, almost 8,000 construc-
tion workers suffered a head injury, and
230 construction workers died from
their injury. These deaths and injuries
take a significant human and financial
toll on the injured workers, their fami-
lies, and their employers.

One way for organizations to reduce
the effects of brain injuries is to adopt
the use of helmet-style hard hats. These
types of hard hats have chin straps to
keep them on the wearer’s head in the
event of an impact, and they provide
side-impact protection even if they have
not been tested or passed the ANSI
78901 Type 1II tests.

Eye wellness. Common traumatic eye
injuries in our industry occur through
blunt or sharp objects or chemical burns.
Closed-globe injuries usually follow
blunt trauma and have a varied clinical
presentation, such as superficial cor-
neal abrasion. Open-globe injuries usu-
ally follow sharp or high-velocity blunt
trauma. Additionally, orbital floor frac-
tures can occur when the face is struck
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by a flying object. Chemical burns of
the eye can result in ocular pain, ery-
thema (reddening), and blepharospasm
(blinking or twitching). Treatment of
traumatic eye injuries depends on the
precise underlying injury, and preven-
tion is simple: Wear safety eyewear, such
as safety-rated glasses, goggles, and face
shields.

Ladder safety. Significant and some-
times fatal injuries can occur while
working from ladders. Ladders are so
commonplace that we often forget that
they may present hazards. Improper use
is a major cause of ladder-related inju-
ries. This includes overreaching and not
maintaining three-point contact, such
as when carrying tools or materials as
you climb. Remember, OSHA requires
employers to train workers on ladder
use. Selection, set-up, and inspection
should include:

* The nature of hazards in the work
area, including ground conditions
and fall hazards

* The proper construction, use,
placement, and care in the han-
dling of all ladders

¢ The maximum intended
load-carrying capacities
of ladders !

* The correct procedures
for erecting, maintain-
ing, and disassem-
bling fall protection
systems, if used

AISC is always on

the lookout for safety-
related article and webi-
nar ideas that are of ‘
interest to our mem- |||
ber companies. If you
have any safety ques- ‘

-

tions or suggestions, /
please send them to “I
schlafly@aisc.org. .
You can also visit
AISC’s Safety page
at aisc.org/safety
for various safety
resources.

People & Companies

Keast and Hood recently announced
the transition to its third generation of
ownership. At the beginning of the year,
firm veterans Denise Richards, PE, and
John Davis, PE, assumed full ownership
of the firm, with Richards as the majority
shareholder. Former owners Frederick
Baumert, Constantine Doukakis,
and Thomas Normile will remain fully
engaged with the firm to ensure a seam-
less transition and the transfer of institu-
tional knowledge.

Stewart, an interdisciplinary design,
engineering, and planning firm, recently
welcomed Bryan Covington, PE, as a
project manager for the structural prac-
tice in its Raleigh, N.C., office.

In his new role, Covington is collabo-
rating with Stewart’s structural practice
to allocate resources, manage complex
projects, and ensure client success.

Magnusson Klemencic Associates
(MKA) announced that Juliette
Peyroux, SE, PE, has been named
one of Building Design + Construction
(BD+C) magazine's 40 Under 40 honor-
ees for 2021. A senior associate at MKA,
Juliette, 32, focuses on promoting struc-
tural solutions for seismically safe and
resilient airport terminals, concourses,
and inspection stations in areas known
for high seismic activity, such as San
Diego, San Francisco, and Seattle.
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news & events

AISC Board Announces New Members

The AISC Board of Directors has approved
the following companies for membership.

Q Full

7 Metal Building Industries,

- Tulsa, Okla.

PVB Fabrications, Marana, Ariz.

Tomrook Steel, Bardstown, Ky.

United Weld Services, LLC, York, Pa.

Warren Fabricating and Machining Corp.,
Hubbard, Ohio

There’s still time to register for NASCC:
The Steel Conference!

Scheduled for March 23-25 in Den-
ver, NASCC is the premier educational
and networking event for the structural
steel industry, bringing together struc-
tural engineers, structural steel fabrica-
tors, erectors, detailers, and architects.
In addition to more than 200 practical
seminars on the latest design concepts,
construction techniques, and cutting-
edge research, the conference also fea-
tures 250 exhibitors showcasing products
ranging from structural design software
to machinery for cutting steel beams, as
well as plentiful networking opportuni-
ties. One low registration fee gains you
access to all of the technical sessions,
the keynote addresses, the T.R. Higgins
Lecture, and the exhibitor showcase.

NASCC is your once-a-year opportu-
nity to learn from leading experts in the
steel community and earn PDHs. Also
included are multiple conferences within
a conference: the World Steel Bridge
Symposium, QualityCon, and the NISD
Conference in Steel Detailing. One low
registration fee gains you access to all of
these conferences/sessions, the keynote
sessions, and the exhibition hall.

For more information and to register,
visit aisc.org/nascc. Also, see the table of
contents for a couple of session preview
papers as well as the exhibitor list. In addi-
tion, you can read several more session pre-
view papers in the Project Extras section at
www.modernsteel.com.

Associate
AISCIIAISC CRC Steel Detailing,
RO IDETALLER Fort Worth, Texas, Detailer

Detailed Steel Solutions, Toledo, Ohio, Detailer

Galvanizadora De Estructuras De Frontera S.A.
De C.V,, Puebla, Mexico, Welding Supplier

Masibanda Construction Engineering,
Rolleston, New Zealand, Detailer

Steel Masters, LP, Houston, Erector

Todd Karford Detailing, Idaho Falls,
Idaho, Detailer

United Employment Associates,
LLC, Emmaus, Pa., Industry
Recruiter

Warnick Metal Building Erectors,
LLC, Haltom City, Texas, Erector

ABL.-100HS5

' Angle Line

The only angle

& flat bar line holding

the tiltle for both toughest

build quality and fastest speeds.

Controlled Automation

501.557.5109 | www.controlledautomation.com
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IN MEMORIAM

Rodney Baxter, Construction Engineering Specialist, Dies at 48

Construction engineering specialist Rod-
ney Baxter, PE, whose work included such
projects as New York’s Yankee Stadium and
Apple’s Cupertino, California, headquar-
ters, died on December 25, 2021. He was
48 years old.

Over the course of his 20-plus-year
career, Baxter developed a reputation as
a go-to person for structural steel design,
fabrication, and erection engineering and
worked for some of the leading firms in the
business. Most recently, he served as direc-
tor of engineering at Basden Steel Corp. in
Burleson, Texas.

“From his first day with us, Rodney
jumped right in and quickly carved out his
role within our group,” Nat Killpatrick,
president of Basden Steel, said. “He began
designing infrastructure modifications to the
heart of our operations and mentoring young
managers, both of which will leave an indel-
ible mark on our team. Selfishly, we will miss
him for what we hoped to do together, but
the greater loss is to the steel community as a
whole. Rodney’s sphere of influence and gift
of service to the industry exceeds his time at
Basden Steel. His dedication to this profes-
sion is difficult to find these days.”

Prior to joining Basden in August 2021,
Baxter was a vice president at Thornton
Tomasetti, where he spent much of his
career. He served two stints with the firm,
first in the Kansas City office, where he
was instrumental in developing the firm’s
crane, heavy lift, and erection engineer-
ing business, and later as manager of the

Phoenix office, which he helped to launch
in 2018.

“Rodney was possibly the only person I
ever met that was as comfortable and com-
petent with a hard hat and spud wrench as
he was with SAP and BIM,” said Thornton
Tomasetti senior principal and Construction
Engineering Practice Leader Darren Hart-
man. “From the new hires he introduced
to the art of field engineering to the senior
engineers he coached on constructability,
we all learned a great deal from him. He was
a great friend and colleague, and his impact
on us will be a lasting one.”

Baxter, who got his start at Havens
Steel Company in Kansas City, also spent
several years as a construction engineering
manager in Schuff Steel’s Phoenix office,
serving as one of the company’s technical
erection experts.

“Rodney had a passion for steel con-
struction and engineering, especially in the
unique field of erection analysis, temporary
stability of structures, specialty heavy lifting,
and complex rigging,” recalled Dave Wright,
Schuff Steel’s director of preconstruction for
the Western Region. “He had real-world
experience that you just can’t teach in a
classroom or with a textbook. All his time
spent in the field was a huge benefit during
his career, allowing him to offer common-
sense solutions to complicated situations.”

Baxter was born and raised in Hering-
ton, Kan., and earned a bachelor’s degree
in architectural engineering from Kansas
State University in Manhattan, Kan. He was

a licensed professional engineer and a cer-
tified welding inspector and held two spe-
cial inspector certifications. He was also an
active member of the Research Council on
Structural Connections (the Bolt Council).

“Rodney had a rare gift of passion
and experience in steel construction and
connection design that made him a key
contributor to many complex structures,”
said Tom Schlafly, AISC’s chief of engi-
neering staff, who worked with Baxter on
the Bolt Council.

“Rodney was one of the hardest-work-
ing people in the industry,” said Brian
Volpe, chief engineer with Cives Corpora-
tion, who worked with Baxter at Thorn-
ton Tomasetti and was a longtime friend.
“Regardless of his vast resume, his work
ethic is what made him the amazing engi-
neer he was. If you needed a person to
work out a complex problem, you would
ask Rodney because he would get it done.”

Congratulations to Cindi on her upcoming
retirement. I really enjoyed Geoff Weisen-
berger’s Field Notes article about her
(“By the Book,” January 2022, available at
www.modernsteel.com).

It is a big deal that you made it through
your engineering career as a female pio-
neer starting in the 1980s. I received my
civil engineering bachelor’s degree from
Clemson in 1970 and my structural mas-
ter’s degree from Georgia Tech in 1972.
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At Clemson, there were just a few women
majoring in engineering, and the school
was in the process of changing from all-
male (with a few female day students) to a
50-50 mix for the class of 1974 and beyond.
I don’t remember any women in civil engi-
neering while I was at Georgia Tech.

Over my career, I have seen an all-
male engineering workforce change to a
more even mix. Now our Georgia ASCE
and NSPE chapters have women in top
leadership roles.

I spent my early career as a structural
engineer with a metal building manufac-
turer, and I appreciate all the hard work
you have done over the years, keeping the
various committees on track to meet the
AISC publication deadlines.

Lastly, I retired early and have some
advice for you. All that free time you think
you will have will slip away. Take care of
yourself first and plan to do the things you
want to do most first.

Ted Spetnagel, PE
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Assuring Structure & Life Safety Since 1904
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- MT - City of Los Angeles
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« Specification Review
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U Engincergl up

Lincoln Engineering Group is one of the fastest growing
structural and miscellaneous steel detailing firms in the
country located in Chicago suburbs. We currently have
immediate openings for experienced detailers, checkers,
estimators and project managers. Ideal candidate would
have experience in Structural and Miscellaneous steel
detailing and/or checking. He/she should be a team leader
with excellent communication skills. We offer a competitive
compensation and benefits package. May consider relocation
allowance for the right candidate.

Please submit your Resume to: jobs@lincolnengineering.com
or contact Paul Bakun at 630.445.2111

marketplace & employment

Connect with AISC on SOCIAL MEDIA

ﬁ facebook.com/AISCdotORG @AISC

O enisc

East Coast Metal Structures Corporation has
two steel fabrication machines for sale!
* OMAX JetMachining Center.
Bought in 2016 and used very little!
e Ocean Avenger CNC Beam Line.

@ aisc.org/linkedin

We are ready to negotiate a great price! Make us an offer!
We need to make room for several new machines at our facility.
Please email James Norvell at
james@eastcoastmetals.net or call 561.766.2579

LATE MODEL STRUCTURAL STEEL

MACHINES AVAILABLE IMMEDIATELY

Ficep A152 6" x 6" x 5/8" CNC Angle Punch & Shear Line, 80 Ton Punch, Infeed
Conveyor 2003, #31808

Franklin HD145x44 (3) Spindle CNC Drill Line, 44" Drill Width, 2002, Upgraded 2016,
#31798

PythonX Robotic Plasma Cutting System, 3-Sided, HPR 400 Plasma, Infeed & Outfeed
Conveyor, 2010, #31748

Peddinghaus HSFDB 2500/B Plate Processor, 3" Plate, 96" Maximum Plate Width,
HPR400XD Plasma, Drill, Oxy, 2015, #31660

Peddinghaus PCD-1100/A, (3) Spindle, 44" x 18" Capacity, 850 RPM, Siemens CNC,
2006, #31654

Peddinghaus ABCM-1250A Beam Coping Line, 50" x 24" Maximum Profile,

Fagor 8055 Retrofit, #31655

Roundo R-13-S Section Bender, 8" x 8" x 1.25" Leg In, 31.5" Dia Rolls, 105 HP,
Universal Rolls, 1998, #29237

=T L WE ARE ACTIVELY LOOKING FOR USED
PRESTIGE  STRUCTURAL STEEL EQUIPMENT

feviEMENT  CONTACT: Claire@PrestigeEquipment.com

www.PrestigeEquipment.com | (631) 249-5566

To advertise, contact M.J. Mrvica Associates, Inc.: 856.768.9360 | mjmrvica@mrvica.com. Search employment ads online at www.modernsteel.com.
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THE DENVER BOTANIC GARDENS keep growing—and not just the plants.

As part of a recently completed expansion to the verdant venue, the new Freyer-Newman Center, designed by Davis Partnership
Architects, adds four art galleries, six classrooms, a library, auditorium, research labs, and other amenities.

One of the major goals was to infuse the botanical landscape into the structure itself. The solution came in the form of steel “tree”
columns with curved “branches” that frame the archway entrance as well as the interior atrium (the trees were fabricated by Zimmer-
man Metals and erected by SNS Iron Works, with curving services provided by Albina Co., Inc.; all three are AISC member compa-
nies). Select portions of the exterior steel trees serve in a structural role while other components do not. Structural engineer KL&A
developed design solutions to accommodate both the steel tree columns on the front fagade curtain wall and the connecting elliptical
branch-like shapes where the steel tolerances proved very tight for curved members. This process required the team to consider more
simplistic solutions to make the tree branches less structural in nature so that the branches were lighter in weight and could allow for
easier constructability. In the interior atrium, KL.&A also designed the tree branches to serve as bracing members for the main structural
truss to simplify the gravity load path, with conventional truss members eventually painted over to match the overall biophilic aesthetic.

"To read more about the steel trees and the rest of the Denver Botanic Gardens expansion project, see next month’s issue. And consider
adding this facility to your itinerary of things to see in Denver when you attend NASCC: The Steel Conference (taking place March
23-25; visit aisc.org/nascc for more information and to register). ]
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