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The best in the business have come together to enable
more streamlined workflows for the steel industry!
Combining the Tekla Structures truly constructible

< BIM model with FabSuite’s comprehensive fabrication
management solution enables next-generation
workflows today!

Learn more at: www.tekla.com/steel
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26 In Full Swing
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A signature steel staircase showcasing a
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intuition.
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AISC’s new certification smart logos
make it easier to verify a company’s or
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Solid advice on calibrating your welding
machines.
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Here are some red flags that steel
fabricators should look for during the
bidding process.
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welded connections.
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editor’s note

Whether it's on politics or who's going to win an upcoming sporting event,

I'm always happy to offer an opinion.

But as Charlie Carter, one of my oldest
friends and AISC’s current president, likes
to remind our newer colleagues, I'm just as
happy to take the other side in almost any
argument. It's not that I'm wishy-washy, it's
that I'm a contrarian. And that's why I'm really
looking forward to Ozan Varol's keynote at
this year's NASCC: The Steel Conference
(www.aisc.org/nascc).

Varol is a rocket scientist turned law
professor—but at heart, he's a contrarian, or
as the dictionary defines it: Contrarian /noun/.
A person who takes up a contrary position,
especially a position opposed to the majority
view, regardless of how unpopular it may be.

In Varol's own words: “We're genetically
programmed to follow the herd. Thousands
of years ago, conformity to our tribe was
essential to our survival. If you didn’t conform,
you'd be ostracized, rejected, or worse, left
for dead. Not anymore. Continued success
in the modern world requires continued
innovation. The ability to disrupt established
methods and find new ways of looking at
old ideas is one of the most sought-after
qualifications in all fields. It's a superpower
that allows you to be right when others are
wrong. Yet this superpower is becoming
increasingly rare. We've been brainwashed
from an early age to toe the line, use #2
pencils and color between the lines.”

“But here’s the hard truth. You can't get
ahead if you're simply following. When you
learn how to challenge the status quo, you
won't just change the way you view the
world. You'll be empowered to change the
world itself.”

Of course, | can also make a good case
(and by that, | mean argue) that the second

6 | MARCH 2019

keynote, featuring Jon Magnusson of MKA
Associates, will be even better. A couple of
years ago, | asked Jon to pull out his crystal
ball and give a talk on what trends will impact
us in the near future. He responded with a
brilliant look at innovations ranging from how
virtual reality will impact design to one of
our first looks at the new SpeedCore system
(and yes, there are multiple sessions on
SpeedCore at this year's conferencel). It was
just a continuation of amazing talks I've heard
from him, beginning with his conference
session in the early 2000s explaining what
happened (from a structural standpoint) on
9/11. This year, he's talking about lessons he's
learned on his lifelong journey as one of the
nation’s leading designers.

But as a contrarian, | might just be rooting
for the third keynote: Ron Ziemian's Higgins
Lecture on stability. Last year, | was blown
away by Rob Connor’s Higgins Lecture on
fatigue; everyone in the audience was riveted,
and I've since used it as a great example for
how to render a technical topic spellbinding.
Can Ron duplicate the feat?

It's a fun argument to debate which will
be the best keynote, and I'm sure it's going
to be just as much fun after the conference.
If you want to join the fight, er, discussion,
register today for the 2019 NASCC: The Steel
Conference (April 3-5 in St. Louis) and let me
know which one you think was best, so we
can argue about it!

Scott Melnick
Editor
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REDICOR SIMPLIFIES AND ACCELERATES THE
CONSTRUCTION OF REINFORCED CONCRETE CORES.

Conventional methods of constructing reinforced concrete shear
cores can be a challenge. Unpredictable onsite construction
timelines frequently delay framing, and unacceptable concrete
tolerances or improperly located steel embed plates often bring
production schedules to a halt.

Now there's a better way.

RediCor is a pre-fabricated, ready-to-set modular
steel form system that simplifies and accelerates
the construction of reinforced concrete stair and
elevator cores. Our steel modules are factory built-
to-spec with structurally true, load-bearing vertical
and horizontal structural connections pre-engineered to ensure
that framing fits perfectly — saving time, energy and money.

VISIT US AT REDICOR.COM FOR THE REDICOR STORY.

www.redicor.com
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All AISC Design Guides mentioned can be found at www.aisc.org/dg.
All other AISC publications, unless noted otherwise, refer to the current
version and are available at www.aisc.org/specifications.

We are currently looking at bracing the bottom flanges
of around ten wide-flange beams with an angle. We plan
to check the adequacy of the angle as point bracing using
Section 6.3.1b of the AISC Specification for Structural Steel
Buildings. Since the angle is bracing ten beams, would the
required strength determined from Equation A-6-7 need to
account for largest of the required flexural strengths of all
ten beams acting simultaneously?

It is conservative to assume the loads are cumulative because it
is unlikely that all of the beams will have the maximum allowed
geometric imperfection in the same direction. In a real structure
with random imperfections, each beam will add to, or subtract
from, the total required brace force by a different amount. Also,
depending on the situation, it may be unlikely that all beams are
fully loaded at the same time.

An equation was developed by Chen and Tong (1994) to
predict the average geometric imperfection in columns based on
random imperfections in each column. The equation, which is on
page 16.1-557 of the 2016 Specification (ANSI/AISC 360) Com-
mentary, can be modified to apply to situations where multiple
beams are braced. Using the Chen and Tong (1994) equation, the
total brace force is P, = Py(n,)", where n, is the number of beams
and Py, is the brace force for a single beam, calculated according
to Equation A-6-7 of Specification Appendix 6.

Bo Dowswell, PE, PhD

Is Section J10 of the AISC Specification only applicable to
wide-flange sections, as stated in the opening sentence, or
can it be used to evaluate other sections such as channels?
Would the equations need to be modified to account for the
reduced flange stiffness?

Section J10 of the AISC Specification states: “This section applies
to single- and double-concentrated forces applied normal to the
flange(s) of wide-flange sections and similar built-up shapes.”
The checks included in Section J10 have been developed for use
with wide-flange sections, and the results of the checks have often
been confirmed by physical testing on wide-flange sections. This
does not mean that they can’t be used to check other sections.
However, the engineer will have to exercise their own judgment
when doing so.

The Commentary states: “The provisions in J10 have been devel-
oped for use with wide-flange sections and similar built-up shapes.
With some judgment, they can also be applied to other shapes. The
Commentary related to the individual subsections provides further
detail relative to testing and assumptions. A brief guidance related
the application of these checks to other sections is provided here.
When applied to members with multiple webs, such as rectangular
HSS [hollow structural section] and box sections, the strength cal-
culated in this section should be multiplied by the number of webs.”

It goes on to state: “Flange local bending assumes a single
concentrated line load applied transverse to the beam web. It
is not generally applicable to other shapes or other loading
conditions. For instance, point loads, such as those delivered
through bolts in tension, are typically addressed using yield-
line methods... The web local yielding provisions assume that
concentrated loads are distributed into the member spread out
with a slope of 2.5:1. This model is likely appropriate for condi-
tions beyond rolled wide-flanges. For example, it could be used
to determine the local yielding strength for C-shapes where the
concentrated load is delivered opposite the web...”

In some cases, the equations may need to be modified.

Section J10.1: Flange local bending, as stated in the Commentary,
is not directly applicable to C-shapes. One approach is to simply
limit the effective length of the weld to an area close to the web. A
yield line analysis is another means of checking flange bending.

Section J10.2: Web local yielding as stated above “is likely
appropriate for conditions beyond rolled wide-flanges...”

Section J10.3: Web local crippling is not directly applicable
to C-shapes, and I am not aware of any research that has looked
at this phenomenon for C-shapes. I suspect that channels are
generally not deep and slender enough for this to be a consid-
eration. One approach is to apply the equations in J10.3. If the
predicted capacity is much greater than the demand (or the web
local yielding strength), then you might conclude that web crip-
pling is not a consideration.

Section J10.4: The web sidesway buckling check was devel-
oped for use with wide-flange members. I am not aware of any
research that has looked at this phenomenon for C-shapes. It
would probably be best to brace a channel such that this limit
state need not be considered.

Section J10.5: Web compression buckling equation J10-8 is
based on the equation for the elastic buckling strength of a simply
supported plate subjected to equal and opposite concentrated forces.

Based on work by D.E. Newlin and W.E. Chen (Strength and
Stability of Column Web in Welded Beam-to-Column Connections,
Fritz Engineering Laboratory, Report No. 333.14, Lehigh Uni-
versity, Bethlehem, Pa., May 1971), the coefficient, 24, has been
adjusted downward to reflect tests results.

Modern Steel Construction | 9
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Jonathan Tavarez is a staff engineer and
Jennifer Traut-Todaro is a senior staff
engineer, both with AISC's Steel Solutions
Center. Larry Muir and Bo Dowswell are
consultants to AISC.
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| STEEL SOLUTIONS
| 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 complete collection of Steel Interchange questions and
answers is available online at www.modernsteel.com.

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.
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Where the flanges are not restrained against translation (pinned at each end), Sec-
tion J10.5 is not applicable, and there is no practical way to determine the strength of
the web. In such cases, the effective length used to determine the compressive strength
of the members delivering the concentrated loads must be adjusted to reflect the actual
conditions. You can refer to Appendix 6 to help determine adequate restraint.

Section J10.6: For web panel-zone shear, it would probably make sense to limit the shear
strength of the panel zone based on Section J4 and neglect any effects from inelasticity.

While the Commentary and my above thoughts provide some considerations, you
will ultimately need to use your own judgment.

Larry S. Muir, PE

Section Properties for Historic Shapes
In looking through the structural drawings for a structure built around the late
1920s, I was having trouble determining the geometry of the historic existing
steel shape of a few of the beams. Where can I look to find information on the
geometry of these shapes?
AISC has a free, downloadable historic shapes database: www.aisc.org/historicshapes.

Also note that AISC Design Guide 15: Rebabilitation and Retrofit (a free download
for members) also provides tables of dimensional and material properties for historic
steel shapes that would be helpful—particularly Table 5-3.1 for your case. The design
guide also contains example problems as well as guidance for handling other design
or analysis nuances that arise when dealing with historic steel structures.

Jonathan Tavarez, PE

Longer Deck Spans

I am used to designing and seeing a beam maximum spacing of 10 ft in com-
posite construction. I have a case where the designer showing 13-ft, 4-in.
composite beam spacing. Does this seem reasonable for an office building?

Generally, 10 ft is a good compromise span that takes advantage of the capacity of
the deck and the composite beam. We follow the 10-ft deck span rule of thumb in
the Steel Solutions Center as well (www.aisc.org/conceptual). Splitting a 40-ft
bay into three spans using 3-in. deck is another economical way to do things,
depending upon the concrete type (lightweight or normal-weight) and slab thick-
ness if 18- or 16-gage deck is used. Also, the SDI generally accepted practice for
construction span length for floor deck is the clear distance between the tips of
the beam flanges, which does reduce the design span from the more conservative
center-to-center of beam span.

There are no hard and fast rules, as every project is unique and every manufac-
turer has its own deck profiles and span capacities. We would encourage you to use
your own engineering judgment in this regard, though we suspect the goal is to
reduce steel piece counts by stretching the beam spacing. This is a discussion you
should have directly with the engineer of record.

Fennifer Traut-Todaro, SE

Updated List of Certified Fabricators

We are looking for an updated list of AISC certified fabricators. Can you
point me to one?

You can search for AISC certified fabricators at www.aisc.org/certification. The list is
linked to a database that is updated daily, so what is displayed on our website will be the
latest information we have. In addition, AISC is establishing a new website verification
system for certified fabricators. See page 34 of this issue for more information.
Jonathan Tavarez, PE
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Independence Tube Corporation, Southland Tube, and Republic Conduit are now
Nucor Tubular Products. As we come together as part of Nucor, North America’s leading

steel company, we remain dedicated to working with you, our customer.

As a result, our HSS line now boasts a wider product range. But one thing hasn’t changed,
our quality and service continues to be among the best in the industry. We pioneered on-line
ordering with our 24/7 customer secure portal and our on time rolling schedule is considered

to be second to none among our customers.

As part of our tubular family, Republic Conduit continues to offer its electrical conduit
products designed to reduce installation costs and jobsite delays. This winning combination
of products and innovation continues to support the reason why we have been so successful:
working together and dedicated to providing our customers with the best products and
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Our locations include: Birmingham, AL; Cedar Springs, GA; Chicago, IL; Decatur, AL;
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NTP Grades include:

e ASTM A500

e ASTM A252

o ASTM A1085

e ASTM A513

e Ab3 grade B Type E ERW

e ASTM A135 and
ASTM A795 Sprinkler Pipe

HSS Sizes include:

Squares: 2" x 16" gauge
through 12" x .625" wall

Rectangles: 1 2" x 1" x 16 gauge
through 16" x .625" wall

Rounds: .840" 0D x .109" wall
through 16" 0D x .688" wall

Learn more at www.nucortubular.com n m




steel
quiz :

What is noted as the preferred
material when designing a 5%-in.-
thick base plate that will experience
eccentric column tension and shear?
a. ASTM A572 Grade 50

b. ASTM A36

c. ASTM A588

d. ASTM A572 Grade 42

A contractor discovers that there
is not sufficient projection for the
anchor rods, and a welded extension
to the anchor rods is needed. For
what grades of ASTM F1554 is
welding permitted?

A 1%-in. anchor rod has been
installed 7/s in. off in the horizontal
direction from what was shown in the
approved embedment drawings. Is
this within tolerance?

at www.aisc.org/dg.

4 True or False: A 1-in.-diameter

ASTM F1554 Grade 36 anchor
rod was bent during construction
activities. As long as the bend is
limited to 45°, this rod can be cold
straightened.

Calculate minimum plate thickness
for the base plate connection in
Figure 1, based on the limit state
of plate yielding. Use the load and
resistance factor design (LRFD)
method.

/7<4 SIDES
© / (O]
/sts 6x6x1/4

Pu=45KIPS

© [©]

10x10 PLATE (A36)

Figure 1

This month’s Steel Quiz is based on AISC Design Guide 1:

Base Plate and Anchor Rod Design (Second Edition), available

6 The engineer of record (EOR) should

examine things carefully when
designing a base plate connection
for shear to be resisted by anchor
rods. What are some things they
should look for?

True or False: A triangular pressure
distribution often requires a slightly
thicker base plate and slightly
smaller anchor rods than a uniform
pressure distribution.

@ TURN TO PAGE 14 FOR THE ANSWERS

Show’em you did it right!
with Dura "DTis

the best way to bolt!

S

NASCC: .
THE STEEL CONFERENCE

BOOTH 1027
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1

b. The preferred material for base
plates is ASTM A36 no matter the
thickness and loading configuration.
This is shown in Table 2.1.

ASTM F1554 Grade 36 and ASTM
F1554 Grade 55 with Supplement
S1. Welding is not recommended
for ASTW F1554 Grade 55 without
Supplement S1 and ASTM F1554
Grade 105. Additional information
on welding to anchor rods can be
found in AISC Design Guide 21:
Welded Connections — A Primer for
Engineers (Second Edition).

No. The “ie-in. dimension exceeds
the 3/-in. tolerance discussed
on page 8 of the Design Guide 1.
Note that tolerances for anchor rod
installation are addressed in Section
7.5.1 of the AISC Code of Standard
Practice for Buildings and Bridges
(ANSI/AISC 303, www.aisc.org/
specifications).

True. Rods up to 1 in. in diameter
can be cold bent, but any larger
sizes should be heated up to
1,200 °F to make bending easier.
In accordance with OSHA, the
engineer of record must be informed
of any alterations to anchor rods
during construction.

Using the analysis procedure
detailed in Section 3.1 for concentric
compressive axial loads and the
dimensions provided in Figure 1,
a minimum base plate thickness is
calculated. F, = 36 ksi, d=6in., B =
10in, N=10in, n=m=095xd
= 0.95 x 6 in. = 5.7 ft, therefore
[ =5.7 in., P, = 45 kips. Note that
for rectangular HSS, both m and n
are calculated using yield lines at
0.95 times the depth and width of
the HSS. ¢ = 0.9 using the LRFD
equation on page 16:

Save valuable time and money. Never search
for bolting documents ever again!

Test Reports
Invoices

B35, e
2080 ACCESS BLVD
MADISON, 1L 62050
PH 314.389.7500

FAX 314-309-7310

TEST REPORT

BMO0S51

MANUFACTURING DATE: 101 V2017

Packing Lists
DOT Approvals

ART ND: AAA

PRODUCTION INFORMATION
MOB72Z50 M

SIZE: 7/8"(9) X 2-1/2"
DESCRIPTION: HVY HEX STRUC. BOLT - MG
ANUFACTURING QTY: 18,615

Order Tracking

SPECIFICATION
ASTI 3125

Proof of Delivery

ASTM/ASME SPECIFICATIONS
AMEND

SPECIFICATION

56 ASTH P10

AETM A3751

) RETW 7606

&

=S
7003 (FR008)

ASTM BG5S

Structural Bolting Experts |
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- RAW MATERIAL INFORMATION*
SUPPLIERS TEST REPORT ATTACHED WITH CHEMISTRY INFORMATION

GRADE | HEAT INFOINUMBER ASTM SPE
= === —

Call or Go Online to find out more

Screw & Bolt

stlouisscrewbolt.com
800-237-7059

I

j

I

)

= =

2P,
9F,BN

=0.95in.

tmin = /

For an actual design, the plate thick-
ness would be specified as 1.0 in.

6 The use of anchor rods to transfer
shear forces must be carefully
examined for several reasons.
Considerable slip of the base
plate may occur before the base
plate bears against the anchor
rods. It is also likely that not all of
the anchor rods will receive the
same force. The design guide's
authors recommend a cautious
approach, such as using only two
of the anchor rods to transfer the
shear, unless special provisions
are made to equalize the load to
all anchor rods. Should anchor
rods be elected to resist shear, a
high level of attention is required
in the design process to the
construction issues associated
with column bases. Section 3.5
of the design guide provides
guidance on the design of anchor
rods subject to shear.

7/ True. Both distributions represent
simplifying approximations that
are equally applicable. However,
a triangular assumption moves
the centroid of the pressure
distribution closer to the
cantilevered edge of the plate and
often requires a slightly thicker
base plate. Appendix B provides
information on triangular pressure
distributions.

AN : STEEL SOLUTIONS
WY/ CENTER

Anyone is welcome to submit questions and
answers for the Steel Quiz. If you are interested in
submitting one question or an entire quiz, contact
AISC’s Steel Solutions Center at 866.ASK.AISC or
solutions@aisc.org.
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Engineers can play a prominent role in charting

the course for successful welded connections.

STRUCTURAL ENGINEERS don’t just design building frames.

In addition to structural analysis, designing members and coordinating with (and
sometimes bringing back down to earth) the architect and other disciplines, we are
also challenged with structural connections—and for welded connections, with how
to properly communicate welded joint requirements on contract documents, how to
properly specify inspection and NDT (nondestructive testing) requirements using
AISC and American Welding Society (AWS) requirements (including considerations
for additional testing) and how to address the document submittals regarding weld-
ing. In other words, engineers can and should play a big role in getting the most out
of welds.

Codes and Standards

Let’s take a closer look at these tasks and how to perform them so as to produce the
best results in terms of welds, starting with the relevant codes and standards. The first
is the AISC Code of Standard Practice for Steel Buildings and Bridges (ANSI/AISC 303).
In Section 3: Structural Design Documents and Specifications, the owner’s designated
representative for design is assigned nine items, three related to welding, and assisted
by the User Note, with 11 items related to welded joints.

Another AISC standard is the Specification for Structural Steel Buildings (ANSI/AISC
360). Section A.4: Structural Design Drawings and Specifications refers readers to the
Code, with a User Note addressing six specific items mentioned in the Specification, with
five being related to welded joints.

Next is the 2015 AWS D1.1/D1.1M: Structural Welding Code, specifically Clause
1.4.1: Engineer’s Responsibilities, which lists eight specific items to be specified or
addressed. The first item includes “Code requirements that are applicable only when
specified by the Engineer” that requires a knowledge of this code to know when spe-
cific aspects (e.g., backing removal, weld tab removal and contouring fillet welds) are
to be specified.

For projects subjected to seismic concerns, AISC’s Seismic Provisions for Structural
Steel Buildings (ANSC/AISC 341), specifically Section A4: Structural Design Draw-
ings and Specifications, which begins with five general items but also lists 13 items (in
A4.1) related to structural steel, all but one related to welded joints.

In addition, the 2016 AWS D1.8: Structural Welding Code—Seismic Supplement Clause
1.4.1: Engineer’s Responsibilities, lists a total of 14 items.

(Note: All of the AISC publications mentioned are available as free downloads at
www.aisc.org/specifications.)

Welding Symbols

Equally important to familiarity with the relevant codes and standards is having
a thorough understanding of how to properly use welding symbols—which, ironi-
cally, have often mystified structural engineers, whether placing them on their design
documents or when reviewing submitted approval documents. Errant or misused weld
symbols can lead to strength and performance issues and the subsequent quality, in-
spection, NDT and cost implications. Common points of confusion, and sometime

. steelwise
. GETTING

. THE WELDS
. YOU WANT
- AND NEED

BY ROBERT E. SHAW, JR., PE

Robert Shaw (rshaw@steelstructures.com)
is president of the Steel Structures Technol-
ogy Center, Inc., and is actively involved with
AISC, the American Welding Society (AWS)
and various international standards.
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Finishing Designator —

Contour Symbol — |
Groove Weld Size \
Depth of Groove \
Size or Strength \

for Certain ﬁ

Welds
Specification,
Process,
or Other
Reference(

\

s)

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

~ Groove Angle; Included Angle
| of Countersink for Plug Welds
Root Opening; Depth
/ of Filling for Plug
and Slot Welds

Length of Weld
Pitch (Center-to-
Center Spacing)
of Welds

Field Weld

Y Symbol
BOTH OTHER y
LY {smes SIDE } L-P Weld-All-
T Around
BOTH ARROW Symbol
) \ SIDES  SIDE
Tail (May Be /
Omitted When (N) Reference ||
Reference Line “Arrow
is Not Used) Number of Spot, Seam, Stud, gg;‘e':_eeﬁ‘(':’;g
Plug, Slot, or Projection Wel
Weld ug ? or' rojection Welds Lineto
Symbol ~«———— Elements in This Area —— |  Arrow Side
Remain As Shown When Tail Member of
and Arrow are Reversed Joint or
«— Weld Symbols Shall Be Contained —>|  Arrow Side
Within the Length of the Line and Shall of Joint

Not Be Placed at Either End of the Reference Line

A welding symbol chart from AWS A2.4.

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

contention, include the weld-all-around symbol, the flat symbol
without the “G,” end returns (boxing) and the configuration of the
arrow line. In addition, recent and pending changes to AWS stan-
dards regarding the change from S(E) to D(S) have and will create
confusion for some time to come.

Welding Inspection

Specifying the amount of third-party (independent) welding
inspection can be considered a simple task if managed in one form,
which can be a simple reference to Chapter N or Chapter J of the
AISC Specification and the Seismic Provisions, respectively. However,
expansion of the minimum requirements of these two documents
may be warranted for complex welded joints, particularly joints
with thick materials, high levels of constraint or difficult access
for production welding. Establishing and defining expectations for
the frequency of welding inspection tasks can be a challenge, as
can addressing the nature and frequency of inspection reports.

Specifying inspection personnel’s qualifications may be needed
to ensure their competency and the quality of their inspections.
The Specification provides options currently not mentioned by
AWS D1.1. Also, AWS D1.8 requires a higher level of competency,
and is referenced by the Seismic Provisions.

Nondestructive Testing

Next, let’s address NDT. Specifying NDT methods, locations
and frequencies requires a background level of knowledge of the
strengths and weaknesses of each method, as well as consideration
for the performance implications of various types of discontinuities
and their location. Beyond visual inspection, the choices are pen-
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.........................................................

etrant testing (PT) and magnetic particle testing (MT) for surface
and near-surface discontinuities, and these are generally good at
finding planar flaws. Ultrasonic testing (UT) and radiographic test-
ing (RT) can be used for internal discontinuities, with both strengths
and weaknesses for finding both planar and volumetric flaws.

Magnetic Particle Testing

Cracks A ()
Laminations A 2,3)
Porosity O ()
Overlap A
Undercut O
Inadequate Joint Preparation v
Incomplete Fusion U
Slag Inclusions @) 2)

A - Applicable O - Marginal
(2) Surface and slight subsurface

U — Generally Inapplicable
(3) Weld preparation or base edge

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

The Specification and Seismic Provisions both provide minimum
requirements for specific types of joints and conditions. However,
are there specific situations where ND'T may be needed but is not
required by these specifications? AWS D1.1 itself requires NDT
for only two specific conditions, and AWS D1.8 defers to the re-
quirements of the quality assurance plan, which needs the input of
the engineer.
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An example of notches and poor quality
welding around the end of stiffeners and
connection plates.

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

Reviewing Documents
and Submittals

AISC and AWS specifications and codes
call for various documents to be submitted
to the engineer, and if not submitted, to
be available for review by the engineer or
the engineer’s designee, often the inspec-
tion agency. What may be designated as a
choice in one standard may be addressed as
a requirement in another. The Specification
requires a welding procedure specification
(WPS) to be available, the Seismic Provisions
requires their submittal and both AWS
D1.1 and AWS D1.8 require the engineer’s
approval for certain conditions.

One of the more challenging areas for
engineers is reviewing and/or approving
the WPS. Subjects for concern include un-
listed base metals, filler material properties,
preheat and inter-pass temperatures, heat
input, polarity and numerous other oper-
ating parameters. Questions also arise as
to when procedure qualifications records

There is such a thing as a free lunch!
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learn about QuickFrames pre-engineered roof top opening frames,
and enjoy a free lunch!
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left: A rectangular slot cut into an HSS
seismic brace wall, for fitting onto a
gusset plate.
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(PQRs) are required or may be advisable
for special conditions.

Requests for information (RFIs) are a
means to resolve issues regarding welding
questions, as well as a means to address
welding quality issues. The engineer is
given the authority by AWS codes to use
their judgement in the final determination
of acceptance or rejection of a weld that
has failed to meet AWS acceptance criteria.
Resources and standards are available to
assist in this area.

Step by Step

A review of welding requirements
should be performed for the project, look-
ing first at applicable requirements in the
specifications and codes, and then identi-
fying those conditions and joints that may
not be adequately addressed. In addition,
every engineering detail of welded joints
should be reviewed for not only accuracy
of welding symbols but also evidence of ef-
ficient welding without problem-causing
requirements. Rational inspection and
NDT requirements appropriate for the
welded joints in the project should be
established, which often means abandon-
ing broad-brush general approaches and
addressing specific welded joints by type,
loading and importance.

Addressing all of the above in the bid
documents and project specifications is
ideal, but sometimes not feasible before
completion of the design itself. But a more
comprehensive knowledge of welding and
welded joints can greatly assist in achieving
a safe, economical steel structure, both in
developing the initial contract documents
and in resolving subsequent items that may
arise as the project progresses. u

For more on this topic, consider attending the
session “Engineers: Getting the Welds You Want
and Need” at the 2019 NASCC: The Steel Con-
ference, taking place April 3-5 in St. Louss. For
more information, visit www.aisc.org/nascc.
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Conflict happens.

Keeping it under control is crucial.

HAVE YOU EVER BEEN INVOLVED in a heated discussion or negotiation?

Things fall apart, people get angry, deals are lost, relationships are broken and at
some point you might step back and think, “What happened? How did we get here?”

Often, these discussions become emotional, and we all know how easy it is to lose
focus in a negotiation when emotions get involved. We might be trying to resolve a
disagreement with a client, customer or project team, and the temptation is to point
fingers and blame. Or we might be trying to make an important deal leading to a lucra-
tive contract, and we think the other side is just being unreasonable. When people get
frustrated and angry, opportunities can be lost.

The reality is that we are humans, and emotions play a part in our negotiations. We
can’t eliminate them, we are hardwired to experience them and they can actually play a
positive role by focusing our minds and energizing us to be good advocates. However,
when we stop thinking with our heads and begin acting solely out of emotion, things
quickly get out of control and escalate before we even realize what has happened.

Some negotiations are difficult. Time pressures, money pressures and different per-
sonalities all play a role in how we interact at the negotiation table. Some people are
firm, fair and effective negotiators. Some people are difficult to deal with. In some
situations, even reasonable people lose their tempers. That’s just a reality.

Another reality is that we can’t change anyone’s personality. We can’t force anyone
to behave differently at the negotiation table—as much as we often wish we could. We
can, however, have a significant influence over the person across the table through the
one thing we can control: our own behavior. What we do and say at the negotiation
table, as well as our actions away from the negotiation table, all influence the other
party and can mean the difference between a productive conversation and one that
escalates into an all-out battle of wills.

Two foundational concepts form the core of influencing behavior and avoiding es-
calation at the negotiation table. First is the rule of reciprocity. As humans, we have a
tendency to reciprocate and react to a behavior in the same way we perceive a behavior
impacts us. If someone pushes us, we will often react by pushing back—sometimes
harder. At the negotiation table, if we perceive behavior that is unproductive, threaten-
ing or unreasonable we have a tendency to return the behavior. An unproductive cycle
begins and the negotiations quickly become unproductive—or worse, escalate into a
larger fight having nothing to do with the substance of the negotiation.

The second key concept is awareness. When conflict escalates, we are often un-
aware of that escalation until it is too late. Or sometimes, we are aware in the back of
our minds that something is going “off the rails” but we just keep going. We don’t want
to stop until we win the argument. Building awareness that the negotiation is going in
a bad direction and understanding why the discussion is becoming unproductive are
critical to avoiding escalating a conflict.

So, the question becomes what can we do—and just as importantly, what can we
avoid doing—to keep critical conversations productive and avoid escalation of conflict?

. business

. Issues
DEFUSING THE
SITUATION

. BYJIM REEVES

- Jim Reeves (jreeves@clearbridge-
consulting.com) is a principal with
ClearBridge Consulting.
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The first culprit in escalating conflict is not listening to the
other party. I know, I know, the importance of listening has almost
become cliché. The fact is that listening is the #zost powerful tool in an
argument. Think about it. When you’re in a heated discussion, the
last thing you want to do is listen. What will the other person say
that could possibly change my mind? They’re wrong and I’m right!
Our minds begin to think about the 10,000 ways we’re planning to
attack what the other person is saying, rather than actually Jstening
to what they’re saying. As a mediator, I cannot count the number
of times I have watched two people in a heated negotiation actually
agree with each other—and just not realize it. When I point out to
both parties that they are, in fact, agreeing with each other, the room
gets silent, they look at each other, shrug and calmly say, “Oh! Well,
OK then. Good. Let’s move on.” Escalation avoided. They were so
busy arguing their case that they didn’t hear what was really being
said. Failure to listen guarantees escalation.

Another escalator of conflict is reciprocating bad behavior.
Reciprocity is powerful. As we discussed earlier, the impulse to
push back can be irresistible. And there are so many ways to push
back. Screaming and yelling, attacking through email, denigrating
through social media, etc. Reciprocity, however, can be used to
create a more constructive, positive interaction. Instead of recip-

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

rocating the bad behavior, respond with the behavior you want to
see in the other person. Create an environment of positive reciproc-
ity. Positively reciprocating doesn’t mean you back down. It just
means you don’t engage in the same behavior demonstrated by
the other party.

You’ve heard the old adage about what happens when
you assume? (You make an ass of u and me.) It can be even
more damaging in a conflict situation. Acting on erroneous
assumptions about the other person will escalate conflict every
time. In conflict situations, we often make negative assumptions
about the other person and attribute evil motives to them. Making
assumptions about others may not be, in itself, harmful. But when
we act on those assumptions in a negative way, conflict escalates—
especially when our assumptions are wrong.

Want to hear several more conflict escalators and how to avoid
them? Come to my session at NASCC: The Steel Conference. See
you in St. Louis! ]

For more on this topic, consider attending the session “The Top 10
Things Guaranteed to Escalate Conflict (and How to Avoid Them)” at
the 2019 NASCC: The Steel Conference, taking place April 3-5 in St.

Louis. For more information, visit www.aisc.org/nascc.
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BY STEVE HORN

IF YOU'RE GOING TO PUT a multi-story pendulum in a
building, you’re obviously going to show it off.

And what better way to do so than by putting it next to an eye-
catching staircase—steel-framed, of course!

"This was the path taken by Chaminade High School, a prestigious
Catholic college preparatory school for boys in Mineola, N.Y. The
school recently opened its new three-story, 34,000-sq.-ft Science,
Research and Technology Center to enhance its existing science,
technology, engineering and mathematics (STEM) curriculum.
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The building’s signature design element is the two-level,
open-riser, steel stair that wraps the entrance atrium—once

side of which is a living wall comprised of plants, mosses
and lichens—and surrounds a Foucault pendulum intended
to provide a perpetual demonstration of scientific concepts
and an inspiration to students. The Foucault pendulum,
named for its inventor, French physicist Léon Foucault, was
first conceived in 1851 as an experiment to demonstrate the
earth’s rotation.



The entry atrium for Chaminade High School’s new STEM facility puts science
on display in the form of a Foucault pendulum suspended in the middle of a

signature steel stair.

arrett Rowland, Courtesy of Mancini Duf

The architect, Mancini Duffy, originally envisioned the staircase as an L-shaped
design with unsupported intermediate platforms that would allow for unobstruct-
ed views of the building’s interior from an exterior vantage point, preserving a feel-
ing of openness within the atrium. As the project progressed, however, it became
apparent that the initial design wasn’t practical. The quantity of steel necessary to
support the stair would have been prohibitively expensive and so bulky as to be
aesthetically unacceptable.

Striking Stairs

Chaminade contacted steel fabricator Sure Iron Works for a fresh perspective on
how to rework the atrium yet still be consistent with the desired open intent. The
original stair design involved a switchback approach with no support. It called for ap-
proximately 80 tons of structural steel framing and relied on a stringer system using
hollow structural sections (HSS) that would require significant end- and intermediate-
moment continuity. While technically buildable, the design was deemed too heavy

Steve Horn (stevehorn@sureiron.com) is
president of Sure Iron Works in Brooklyn, N.Y.
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Steve Horn

above: Sure Iron incorporated a full 3D model of the staircase into its plasma cutting operation
to achieve precision dimensional tolerances.

below: The entire stair was erected in one day.
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Steve Horn

Shipping stair assemblies to the site.

Test-assembling the stair at Sure Iron’s
facility in Brooklyn.

& Trimble.

and expensive. As an alternative, Sure Iron
proposed using a hidden post set in the
corner of the intermediate platforms that B

would accomplish the desired unobstructed Desi gn Fabricate and
exterior views while simultaneously solving 1. Er | Structure

torsional issues. On top of that, this change -|- udoet
would significantly reduce the quantity of ~0n Ime ge
steel required for the stairs—to 45 tons—
and also result in a design that makes the
staircase appear to float alongside the
building’s walls.

The school not only agreed to move
forward with a new approach, but also re-
quested that Sure Iron manage its design.
As such, the company employed the services
of Geiger Engineers, and the two worked
alongside Mancini Duffy to bring the new
design to life. Once the team arrived at a
final design, Geiger created a full 3D para-
metric physical and analytical model of the
staircase, which Sure Iron incorporated into
the 2D CAD software of its plasma cutting
machine to achieve the precision dimen-
sional tolerances necessary to fabricate and
erect the stair.

The result was a diaphragm of string- Tekla Structures and FabSuite are powerful
ers made from 1-in. Grade 50 steel plate and flexible software for steel fabricators and
detailers. The model-based fabrication workflow
benefits your whole operations.

stitched together with HSS treads. Every-
thing was shop-welded together into unit-
ized assemblies, and one flight was test- Join our webinars to learn more on latest
assembled in the shop to ensure stability software improvements and truly connected steel
prior to all elements being shop-painted. fabrication process.

In preparing for erection, critical sin-
gle-plate shear connections were welded
to the structural framing before shipping www.tekla.com/us/about/webinar
the assemblies. These assemblies were
then connected on-site with splice plates
and 1-in.-diameter ASTM F1852 bolts.
Because the main framing for the atrium
was already in place, a portion of the roof
had to be left off to set the stairs from ﬁ o
above. The stair units were all installed in T EeEBs?H!TE TRULY CONSTRUCTIBLE. V. TEkIa
one day with a hydraulic crane.

Tekla 2019 Sneak Preview Webinar
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above: Installing

The roof framing

had to be slightly
reconfigured so as to
allow the pendulum
to swing without
structural elements
interfering with

the cable.

Steve Horn
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Premiere Pendulum

Once the staircase structure and the railings were erected—
leaving only the task of installing the white oak tread cladding—
Sure Iron began to explore the design and installation of the atrium’s
centerpiece: the pendulum. Having never designed a pendulum
before, it was indeed a learning experience. The pendulum, whose
200-1b bob is made of stainless steel filled with shot blast, is suspended
from the 30-ft-high atrium roof by a ¥is-in.-diameter stainless steel
cable. A challenge emerged in the form of a roof girder being located
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at the original proposed center of one pendulum axis in the middle
of the stairwell, where it would interfere with the pendulum cable’s
swing. Therefore, the rooftop mechanism for the pendulum had to
be offset in that axis, requiring the architect to approve a minor shift
in the pendulum’s centerline location.

At the bottom of the pendulum—and suspended 13 ft above
the floor by three %-in.-diameter steel cables with swage fittings
and turnbuckles—is a 6-ft-diameter pin ring, made of aluminum
and stainless steel, on which stand the pins that the pendulum
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PENDULUM MECHANISM

W-SECTION RELOCATED

RING SUPPORT CABLES

FOUCAULT PENDULUM
FOUCAULT PIN RING

The stair incoF-pora >

rroughly 45 tons of steel,

iﬁc_luding a hidden support columi
=

knocks down at regular intervals. Two of
the cables are at same angle, while one is
at a different angle to accommodate the
geometry of the space. In addition, one of
the cables is attached to a separate cable via
a “delta plate” that has been incorporated
into the mounting bracket that anchors it
in place. While most pendulum pin rings
are on the ground or floor, the suspended

AEROLON' IS THE FIRST FLUID-APPLIED COATING
TO ACT AS AN EFFECTIVE THERMAL BREAK.

A low VOC, waterbased coating that can be easily spray-applied in the shop

or in the field, Aerolon provides significant cost-saving advantages over
structural thermal breaks, limiting design restrictions for architects and reducing
application and labor time for contractors. Find out more at tnemec.com/
thermalbreak.

THE HOLE
SYSTEM
ATA
FAIR
PRICE!

You need equipment that achieves
your needs. No more, no less.

The PCS EHD series is the answer. Extra heavy-duty
and reliable, with state-of-the-art cutting options
that are simple for even the newest team members.
And - at an affordable price.

Contact PCS to discuss the machines and
options for your hole requirements!
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§
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Profile Cutting Systems
brian@usapcsinc.com
1-800-656-1903 | www.profilecuttingsystems.com
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nature of this one allows viewers an unusual view of the system
from below.

The system is designed to address another type of interfer-
ence as well: humans. During construction, a drywall contractor
accidentally came into contact with the pendulum cable, which re-
quired the pendulum to be restarted. Fortunately, the system can
restart on its own from rest, via electromagnets, though it takes a
whole day to get up to full speed.

Given the extreme precision required for a pendulum to op-
erate accurately, it was tested for several months by machin-

ist Kolb Machine and designer Broad Shoulder Consulting in
Upstate New York. At one point during testing, snow loads on
the shop roof impacted the results and the pendulum had to be
remounted in a different manner in order to reduce deflection.
This rigorous trial-and-error approach—and a lot of patience—
ensured that the pendulum was able to start off in full swing, so
to speak, when it was installed in the school’s atrium. Students
began attending classes in the new facility this past fall, and one
of their first experiments was to use the pendulum to explore
physical motion and force.

The living wall.

Three cables support the pin ring.

Aynq 1upue jo Asaufi®) ‘pueimoy nauen

The new three-story Science, Research and Technology Center adds 34,000 sq. ft of space to enhance the
school’s existing STEM curriculum.
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Let us meet your deadline.

« Shop overbooked?
« Accelerated construction schedule?
« Complex work slowing you down?

Safety, Speed, Quality - that’s what you get with JGM.
Challenge us, we dare you.

A fabricator’s TRUE partner, when you need it yesterday,
delivers.

S JGM

Contact us today

solutions[@jgmusa.com JGMUSA.COM



Simplifying a
Specifier’s Life One
Click at a Time

BY TODD ALWOOD

AISC’s new Certification Smart Logos make it easier to verify a

company’s or facility’s certification status.

AISC

A COMMON PROBLEM when
specifying AISC certification for a
project is confirming whether a fabri-
cator or erector is indeed certified.

To make this process easier, AISC has introduced certification
smart logos. Our certified participants can now install interactive
logos on their website that will allow visitors to instantly verify a
company’s certification status.

So what exactly is a smart logo? Essentially, it’s a standardized
graphic (see above) that, when clicked, searches AISC’s certifica-
tion data to check the company’s current certification status. The
result of the query is a verification message, along with a list of the
company’s specific certifications and endorsements (see the example
below). If a participant is no longer certified, the message will reflect
this. And remember, certification status is verified with AISC in real
time, so the smart logo will always provide up-to-date information.

CERTIFIED PARTICIPANT

Todd Alwood (alwood@aisc.org) is director
of AISC Certification.

.
.
.
.
.
.
.
.
.
.
.

Please find details about this website's certifications below:

Because not all of our certified participants have websites, you
can also search for and verify a company’s certification status at
www.aisc.org/certification (this is one of the most visited pages
on the AISC website). Similar to the smart logo, it provides cer-
tification status in real time. (Note that if a company is not certi-
fied, it will not show up at all in the search.) Keep in mind that
AISC does not require certified participants to have a smart logo
on their website, so if you don’t see one, checking the AISC site
is the way to go.

If you have any questions about the new smart logos or AISC
certification in general, contact us at certification@aisc.org or
312.670.7520. You can also visit www.aisc.org/certification and
click on “Specifiers” to find general information, related articles,
sample specification language and many other tools related to
AISCs certification programs. u

Website Verified

www.samplefabricator.com

This website belongs to a genuine,
American Institute of Steel Construction
certified fabrication facility or erection company

Click here to continue

Standard for Stool Budding Structurs (Sophistcated Paint Endocsemant Enciosed)
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FAST,
RELIABLE,
AGCURATE.
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The Sprint Center in Kansas City
is home to 750 tons of 16” OD pipe
curved to radii from 152’ to 350'.

Forming both the horizontal and vertical members of the curtain wall of the Sprint Center,
the curved steel frame is held to tolerances tighter than those of the AISC Code of Standard Practice.

Full-service rolling facility located in Kansas City

In Kansas City, the company can now curve up to 20” OD pipe (see photo below) and
40” beams providing its customers in the south, west and central United States
with reduced freight costs, quicker delivery and increased capacity.

GHIGAGO METAL

Call us at

ROLLED PRODUCTS COMPANY
866-940-5739 CHICAGO + KANSAS CITY
When you need it FAST. cmrp.com

When you need it RIGHT. NOMMA fsﬁA
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Standard Mill Shapes - Rolled To Your Specifications

We bend ALL
sizes up to:

Angle Leg Out

~<«——INSIDE DIA. ——>

-

Angle Leg In

———— QUTSIDE DIA. ————>

Flat Bar The Hard Way

_H—INSIDE DlA.—N_ 24" x 12" Flat

Flat Bar The Easy Way

|~<———— INSIDE DIA, ———>»~|

I I 36"x 12" Flat
Square Bar
j———INSIDE DIA. ————>
. . 18" Square
Beam The Easy Way
Y-Y Axi
g Y o) 44"x 3354,
36"x 925#
| <€———MEAN DIA. ——————>i
Beam The Hard Way
(X-X Axis)
I 24" x 2854
~—— INSIDE DIA.—>|
Channel Flanges In
| <—————— QUTSIDE DIA.————»|
All Sizes
Channel Flanges Out
_|-<— INSIDE DIA. ———|
| All Sizes
Channel The Hard Way
(X-X Axis)
I | L] Aisizes

|<e——INSIDE DIA.—>|

Tee Stem In

|<———— QUTSIDE DIA. ——— 1

Y XV LYY XYY

We also roll stair stringers, helical hand rails,
off-axis bends, formed shapes and extrusions.

Visit cmrp.com for more information.

10"x 10" x 1" Angle

J 10"x 10" x 1" Angle

I- -| 22" x 1421)-# Tee

200004

»

=

5. X0

Call 866-940-5739

We bend ALL

Tee Stem Out sizes up to:

|¢——— INSIDE DIA.—— 5|

-I l- 22" x 142%/2# Tee

Tee Stem Up

|—————— MEAN DIA. ———|

l L 22" x 142424 Tee

Angle Heel In

«——INSIDE DIA. ——>|
) ( 8"x 8"x 1" Angle

Angle Heel Out

F OUTSIDE DIA.ﬂ
8"x8"x1"Angle

Angle Heel Up

| MEAN DIA. -

/N 8 x8x1"Angle

Square Tube

D D 24" x 172" Tube

<¢——— INSIDE DIA, ——>

Rectangular Tube
The Easy Way (Y-Y Axis)

20" x 12" x 58" Tube

t<¢———— INSIDE DIA, ———1

Rectangular Tube
The Hard Way (X-X Axis)

Ll Led 20" x 12" x 576" Tube

t<—— INSIDE DIA. —>~

Square Tube Diagonally

<———— MEAN DIA, ———»~i

0 0 12" x 5/8" Square Tube

Round Tube & Pipe
|€—— MEAN DIA. ————>i

Q O 24" sched. 80 Pipe

Round Bar

~———MeanDIA. ——  All Mill Produced

(] @ sizes

CHIGAGO METAL

ROLLED PRODUCTS COMPANY
CHICAGO « KANSAS CITY
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NASCC:
THE STEEL CONFERENCE

incorporating the World Steel Bridge Symposium and the SSRC Annual Stability Conference

e 250+ exhibitors

¢ 5,000+ design and
construction professionals

® 140+ educational seminars

It's the premier event for
everyone involved in the design
and construction of steel-framed
buildings and bridges.

technical sessions
networking
product showcase

registration
NOW OPEN!

St. Louis, Missouri
ciscMicca  April 3-5, 2019




conference
preview

ONGOING
INVOLVEMENT

BY CHRISTIAN CROSBY, PE

Christian Crosby (ccrosby@cianbro.com) is

operations manager for Cianbro Fabrication

and Coating’s (an AISC member and certified
fabricator) Georgetown, Mass., plant.
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Notes on improving fabrication quality
through continuous communication by engaging

and training shop and field personnel.

A YEAR OR SO AGO, I was attending an NSBA meeting and during a break in
the action, I was able to catch up with several colleagues that I hadn’t spoken with in
a while.

After a quick update of each other’s lives, I noticed that our conversation shifted
toward telling “fish stories.” You know, the type of story where each person describes
a “fish” they caught and as the stories go on, the “fish” get bigger—only our stories
weren’t about fish and, frankly, they weren’t stories we were particularly proud of. They
were about failures in our quality management systems. After listening to each other’s
stories for a while, one colleague turned to me and asked, “What can we do to really
improve the quality of our fabricated steel?” I thought about it for a minute or two but
as I started to respond, our meeting resumed and our discussion was tabled. Unfortu-
nately, time slipped away, and we never finished this discussion.

I’'ve thought about this question over the past several months, acknowledging to
myself that fabrication errors have long been a part of steel bridge construction. I have
tried many different solutions to this question over the years, but the solution that
most resonates with me—the one that I have had the best success with—is one that
engages team members, practices continuous process improvement and provides train-
ing. Here, we’ll explore these three components.

Team Member Engagement
Team member engagement is characterized by the active participation of employees
at all levels of the organization in an effort to improve the business. While this sounds
both easy and obvious, a recent Gallup poll (2016) indicates this is not the norm and
that only 34% of workers feel engaged at their workplace. Here are some simple strate-
gies effective leaders rely on to create and maintain team member engagement:
* Effective and ongoing communication of challenges the company seeks to address
* An honest and sincere commitment to seeking and valuing team member ideas
and suggestions
* A workplace that supports innovation
e Well-maintained, clean, safe and well-lit facilities
¢ Equipment that is maintained and operating properly to meet required tolerances
¢ Placing team members in appropriate roles and assigning meaningful work
¢ Providing employees with training, the correct tools and direction to be successful
in their roles

Process Improvement

Many of us have read articles on different “flavors of the month” for the latest
management techniques to improve our businesses, but what is process improvement
without all the trendy phrases? Process improvement is simply this: an intentional set
of activities executed with the goal of having a positive outcome on a specific part of the
business system. Here are five “how to” steps for process improvement:



1. Understand the process
2. Identity the potential improvements to the process
3. Implement the improvements
4. Monitor or checking on the improvements
5. Act upon the information received from checking on
the improvement
Sound familiar? That’s because closely follows the Deming

Cycle for continuous improvement: plan, do, check and act. As
a first step to understand the process, I recommend engaging
the team members involved with the process we are analyzing.
Who better to break down a process? It is difficult in today’s “do
more with less” culture in our industry to break away not only

ourselves but also our team members from the daily grind to
focus in on one specific process, but that is what is need to truly
understand the process. One handy tool for understanding any
process is called process mapping. This involves watching the
process from start to finish without interference, then diagram-
ing the process step by step. I have seen these mapping activi-
ties use a dry erase board, Post-It notes or note cards to docu-
ment each step taken. This technique provides a visual summary
of every step in the process. Keeping the team members who
work with this process frequently involved with the breakdown
is critically valuable. They will bring insight that would likely
otherwise be missed.
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Armed with a deeper understanding of the
process, we must then focus our efforts on
identifying the potential improvements to the
process. This is accomplished by looking at
each step that has been diagramed and then
asking questions like:

* What is the purpose of this step?

* Is this step necessary?

* Who should do this step?

® Where should this step be done?

* How should this step be done?

* Can this step be automated?

e Is there wasted time, resources, efforts or
money in this step that we can remove?

* What standards shall be held in this step?

* What measurements should be established
to track performance of this step?

Once we have discovered where the
improvements in the process can be made,
we then can empower and assist our engaged
team members in implementing the identi-
fied improvements.

lindapter’

(< Hollo-Bott I LELI PR 5

The strongest expansmn bolt
with full ICC-ES seismic approval

30% higher tensile capacity due to High Clamping Force desig
23% higher shear resistance due to high quality materials
(ICC-ES data, 3/4" Hollo-Bolt vs all other products evaluated to AC437)

S HIGH X
CLAMPING
EX

v For HSS and structural steel sections
v Fast, cost saving installation from one side

v Highest resistance to shear and tensile loads [

\
v Unique high clamping force design %ﬁso
v/ Hot Dip Galvanized corrosion protection “
. LA DBS it A
v All sizes approved for SDC A through F o sy /

See the Hollo-Bolt installed in seconds at NASCC booth 627 | www.LindapterUSA.com
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conference i ONE MACHINE
DOES IT ALL

Save time and money with

’ ' l !IIL all-in-one plasma cutting,
,| milling & drilling

After the implementation, the next
step in the process is to monitor or check
on the improved process. How will we
know if our improvement has produced
the desired results? Simple. We measure
it. We want to engage our team members
to be the ones to monitor the improve-
ments, and if they have been involved in
the entire process, they will then want to
monitor their success.

The final step in the “how to” for pro-
cess improvement is to take action on our
measurements. If we set goals and objec-
tives, engage our team members to take
the lead on process improvements and
measure our outcomes, then the team
will have the data needed to make future
adjustments to the process. Again, involve- See Us At NASCC BOOTH 1939
ment of the team is critical to future suc-
cess. As with anything in life, energy must
be added to this. We all, as engaged team — —
members, will want to invest our time, I “ Ic
effort and energy to continually improve
our processes to keep moving the com-
pany in a positive direction.

K5000xmc L

Chillicothe, Ohio USA 45601
Training +1-740-642-3600
CQ,.,om.on www.infosight.com

I have personally experienced how diffi- sales@infosight.com

cult it is to hire skilled craft team members.
I have also heard others in our industry
describe their challenges in trying to add
skilled craft people to their teams. Fabrica- i I . i
tors have skilled craft positions to fill, and Y - Identlncatlon
most of us are currently having a difficult ;

time finding qualified applicants. So we d nd

hire “the best of the bunch,” maybe give e - e 1
them a quick on-boarding orientation and = Tra cea bl I Itv j——
put them to work. After a while, we notice i =
quality issues arising from which we will SOI Utl ons

dig into root cause only to discover gaps in for

the new team members’ skill sets. Some of .
us will realize that we as managers failed to ) ‘ Ga Iva NiZers
properly provide these new team members N
with adequate training, while others will ‘ and
chalk it up to the new team member not = N :
being a “good fit” and then part ways. : o Fa h Fl cato IS
It’s easy during root cause analysis to @ Lai!
stop at the point where we can “blame”
someone for the mistake, but if we are

diligent in our discovery on why our five ! _-. 2019 nascc

M’s ([team] member, material, machine, 1 JHE STEEL CONFERENCE
method and management) are not harmo- - < - 3
nized, we will discover that the true root o Sl MG

cause resides with the last M and not the
first one. To help drive this point home,

BOOTH 727 |
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for Connection Engineering,
Detailing, Erection and
Fabrication
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at Booth #1223

If you're not completely
overwhelmed by what you
see, we'll give you a puppy*
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exhibitor -N413)387-4375

Info@Qnect.com
THE STEEL CONFERENCE
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one company I worked for had a rule that
the summary report from any root cause
analysis would start with the phrase “Man-
agement failed to...” Operator error was
not an acceptable outcome. The manager’s
responsibility is to manage the business.
They must organize the members, mate-
rials, machines, methods and themselves
(management) to bring work in the door
and execute the work to the customers’
requirements, and at the same time meet
the stakeholders’ expectations.
It’s easy to overlook the value of train-
ing our craft team members. We see it as an
added business expense or a loss of valuable
time instead of an investment in our team.
Managers need to understand that training
is not only an investment for new hires but
also an investment in existing team mem-
bers. Training is a means of increasing team
member engagement. It gives these team
members an opportunity for growth within
the company, a path for them to follow and
a means for them to grow professionally
and personally.
We have already established that skilled
craft team members are not walking in the
door, yet we will put new hires into produc-
tion with minimal skills and expect them
to perform at a high level. And somehow,
we are surprised when quality issues arise.
Consider, for a moment, bringing in a new
team member, evaluating their current skill
set and tailoring an individual, progressive
training program to not only fill the gaps
in their skill set but also meet their career
aspirations. What does this look like? Well,
it’s different for every person and company.
For example:
® On-the-job training working with a
more experienced team member who
has agreed to in advance to men-
tor new team members. Shadowing,
mentoring, whatever you call it must
be intentional
¢ Formal classroom training with a
hands-on lab and formal assessment
to evaluate the effectiveness of
the training

¢ Formal hands-on lab with assessment
(think “welder qualifications” but
apply it to other skills)

¢ Informal but intentional on-the-job

instruction by a crew leader with
specific intervals and a time line



® Lunch-and-learn for craft skills. Bring in a
subject expert and train the team members
over soup and a sandwich

¢ Classroom training from a specific equipment
manufacturer on how to operate their equipment

¢ In-plant training on specific equipment,
either from a current operator or equipment
manufacturer

¢ Online training

We know that highly skilled craft applicants are
not walking in the door. So in order to resolve or,
better yet, prevent quality issues—and to meet the
demand for skilled team members—we need to be
intentional about training.

Remember: engaged team members, process
improvement and training strategies can improve
the overall quality of bridge fabrication and, really,
any process. u

This article is a preview of the session “Improving the
Quality of Steel Bridge Fabrication through Communi-
cation” at the 2019 NASCC: The Steel Conference, tak-
ing place April 3-5 in St. Louis. For more information
and to register; visit www.aisc.org/nascc.
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Expanding Structural Solutions.

We engage in marketing, design assistance,
product manufacturing and project management
services. Our offering is founded upon structural
welded sections of varying shapes and sizes used
in construction.

Made in America, our production of cellular
and castellated beams is manufactured by AISC
Marketing innovative structural solutions certified fabricators and supported by the recently
from initial concept to final project delivery. published AISC Design Guide 31.

Come visit us at NASCC - Booth 638

While the brand is current, our team and products are well seasoned with over 20 years’
experience at delivering both slim and deep, light weight sections suitable for short and
long span structural solutions used in all types of construction.
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Visit the C-BEAMS team to expand your long and short span structures to their best value potential.
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Solid advice on calibrating

your welding machines.

THERE HAS BEEN a lot of talk recently about “calibration” of welding machines.

As a matter of fact, the American Welding Society’s (AWS) forums are filled with
discussions on this topic. The funny thing is that calibration is not an AWS require-
ment—so why do the AISC Certification programs require welding machines to be
calibrated? To answer this, let’s first explore quality management.

A quality management system (QMS) is a set of processes designed to provide reli-
ability, consistency and quality to structural steel fabrication and erection. In its essence,
it combines quality control (QC) or inspection with quality assurance (QA) or process
control. A strong QMS will recognize that both QC and QA are needed in order for a
process to function practically and efficiently. The welding process fits very neatly into
this structure. From the QC perspective, welds need inspection, since AWS requires that,
at a minimum, all welds are visually inspected. Chapter N of the AISC Specification for
Structural Steel Buildings (ANSI/AISC 360, www.aisc.org/specifications) requires the
welding process to be observed (see Chapter N5 4a) to ensure that the welding procedure
specification (WPS) is being followed, which is another element of inspection.

As for QA, it is incorporated into every weld from the start. The process of creating
the WPS is done to provide a level of “assurance” that the welds created using the WPS
parameters will be of sufficient strength to meet the design loads. When a welding opera-
tor is qualified for this welding procedure, there is confidence or “assurance” that they
can produce an acceptable weld using the procedure. Throughout the qualification of the
procedure and the operator, there are inspections performed to confirm acceptability. As
long as the qualified operator uses the qualified procedure and we perform the needed
inspections, we have “assurance” that the welds produced are meeting their intent.

But there’s another important component when it comes to QA for a welding pro-
cess: the welding machine. Without it, we have no welds. It provides the link between
the operator and the weld—much like the welding lead connects the machine to the
stinger. The operator relies on the welding machine to provide feedback that the WPS
is being followed, which comes in the form of the machine’s meters. If the meters are
not accurate, then the operator will not know if they have properly set their machine,
and they will not have “assurance” that the welds will meet the strength needed. How
do we provide the operator with this assurance? We calibrate the meters.

To reiterate, calibrating a welding machine is not an AWS requirement. Rather, it is
a QMS requirement with QA at its core. Calibrating the machine’s meters provides the
operator with an accurate starting point. When this is combined with the monitoring
of the welding process to the WPS, we then have the means to provide “assurance” of
the entire welding process.

Here’s how the calibration process works: The quality control inspector (QCI) cali-
brates the welding machine using a handheld meter that is calibrated and traceable to a
national standard. Then, they monitor the welding by positioning the handheld meter
as close to the welding gun as possible to see that the WPS parameters are being met.

. conference

. preview

- THE REAL
SECRET OF
CALIBRATION

BY ART BUSTOS AND LARRY MARTOF

Art Bustos (bustos@aisc.org) is an AISC
program analyst and Larry Martof

(martof@aisc.org) is director of Quality
Management Company.
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Calibration
Are the meters
working properly?
Calibrate the source
to determine
acceptable
accuracy of display.

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

When long welding leads are being used, this monitoring could
reveal that the welding machine output may need to be increased.

With this comparison being performed against the WPS, the
operator can accurately adjust the machine—because they already
know the meters are accurate, since they were calibrated. The QCI
can then go on to other tasks, because they have assurance that
the welding process is meeting all requirements, while the opera-
tor can continue to monitor their welding process accurately and
produce acceptable welds.

Verification
Are the WPS parameters being
met? Verify output at the stinger
to ensure WPS parameters are
met where the welding happens.
Long or poor cables will affect
what is happening at the output.

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

Remember: The welding process is a combination of QA and
QC functions. The QA functions of calibration and procedure qual-
ification provide confidence in the welding, and the QC inspections
complete the process for meeting the project requirements. u

This article is a preview of the session “The Real Secret of Calibration” at
the 2019 NASCC: The Steel Conference, taking place April 3-5 in St.

Louis. For more information, visit www.aisc.org/nascc.

Minimize building energy loss and improve
building envelope performance
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Minimize energy loss and
improve building envelope
performance

sales@armatherm.com
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EVERY DETAIL

MATTERS

Why choose High Steel for your next project?

v

v

A reputation built on nine decades of service
Cost-saving design suggestions to meet budget goals

Plate girders and complex weldments to
help vision become reality

Transportation solutions that provide delivery
directly to job sites

At High Steel Structures, we know that every detail matters. From project
inception to completion, you can count on High Steel to be attentive to H IGH
project needs, budget, scope and timelines. Whether you need one girder ®
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Here are some red flags that steel fabricators

should look for during the bidding process.

IN TODAY’'S MARKET, steel fabricators confront complex risks on a daily basis,
including project uncertainty and increased market volatility.

Now more than ever, it is crucial to devote time and attention to pre-bid due
diligence—which, if done properly, will replace increased risk with increased profits.

But effective pre-bid due diligence is tedious and time consuming. At its core, it
boils down to an examination of two risks: (1) the quality of project participants and
(2) the quality of the contract documents. Here, we’ll examine these risks and provide
some guidance on how to identify them.

Design-Assist: What, Why—and Watch Out!

Design-assist is an emerging twist on modern project delivery methods, where the
owner engages the construction team (prime contractor and key trade subcontrac-
tors) during the design phase to collaborate with the architect and engineer during the
preparation of construction documents. It is intended to reduce the cost and time of
construction, improve constructability and add value through the added expertise and
insight of the prime contractor and key trade subcontractors. Under a design-assist
contract, a fabricator’s scope of work may be limited to design-assist services only, or
simply be one additional component to the scope of an otherwise standard steel fabri-
cation contract.

But as beneficial as this methodology is intended to be, it presents significant risk to
fabricators. A fabricator’s participation in the design process might expose the fabrica-
tor to liability for design errors and omissions—or prevent them from later making
claims to recover additional costs resulting from design errors. To address this con-
cern, fabricators should evaluate the sophistication and reputation of the other par-
ties participating in the project. Fabricators should also closely examine the proposed
contract and ensure that they are not exposed to additional liability for design errors.
The design-assist contract must clearly set forth the obligations and liabilities of the
construction team with respect to the plans and specifications so that there are no
unintended consequences.

A fabricator should also assess the likelihood of scope and/or design changes, as well
as schedule changes and delay. Where the design is novel and the initial contract docu-
ments are incomplete, special care should be taken. This can be a formula for unexpected
changes to the character of the contract work. (For more on design-assist, see Section
9 of the AISC Code of Standard Practice for Steel Buildings and Bridges—ANSI/AISC 303,
available at www.aisc.org/specifications—as well as “Design-Assist and the AISC Code
of Standard Practice” in the February 2019 issue, available at www.modernsteel.com.)

Fast-Track Projects: Know Your Rights

Fast-track projects have become increasingly popular in recent years due to the
clogged post-recession project pipeline. Fast-track construction is typically used where
a project requires construction to begin before final design documents are issued. This
allows owners to push projects to completion and generate revenue from the finished



project as quickly as possible to take advantage of a strong econ-
omy. And let’s acknowledge that there are many people in the con-
struction world who are of the opinion that every project nowadays
is a fast-track project.

But fast-track construction is not all gravy and can present a
variety of risks that fabricators must consider, including budgeting,
scope, design errors, change orders that alter the scope or char-
acter of the work and delays. The good news is that fabricators
can translate the increased risk of the fast-track project delivery
method into increased profits through due diligence during the
bidding and contract negotiation process.

For example, a common issue with fast-track projects is the
compressed project schedule. A fabricator should know that they
can and should take exception to any schedule issues in the bid if
it is not tenable from their perspective. Does the schedule include
sufficient detail as to when final design documents will be avail-
able to the fabricator? If not, that issue should be addressed in the
bid and the fabricator’s contract. Fabricators should also ensure
that the contract requires fabricator input on all future schedule

1y
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'

changes and allows an equitable adjustment to the subcontract
price if the cost of performance increases due to an accelerated
schedule, delays in the issuance of structural design documents and
specifications or delays in the review and approval of final shop
drawings. Ultimately, a fabricator should not take the job if the
fabricator is not confident in its ability to meet the fast track proj-
ect schedule steel delivery dates.

Also note that Section 3.6 of the 2016 Code offers protection
to fabricators if subsequently issued non-structural components of
the design documents increase the scope of the fabricator’s work.
It states: “When the fast-track project delivery system is selected,
release of the structural design documents and specifications shall con-
stitute a release for construction, regardless of the status of the archi-
tectural, electrical, mechanical, and other interfacing designs and
contract documents. Subsequent revisions, if any, shall be the respon-
sibility of the owner...”

Ironically, fast-track projects are notorious for creating cata-
strophic delay problems—and these are sometimes blamed on the
fabricator regardless of actual fault. Accordingly, it is important for
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fabricators to be aware of their legal rights.
The following examples are legal defenses
that may apply:

1. Late steel delivery does not automati-
cally entitle the owner to delay damages;
if a steel delay is excusable (weather)
or concurrent with an owner/general
contractor-caused delay, you are not
responsible for the delay

2. If a delay is chargeable to the owner or
prime contractor, you may be entitled to
compensation (depending on your con-
tract and applicable law.

3. No damage for delay clauses are disfa-
vored and void in many states, regardless
be wary of no damage for delay clauses
and demand it removed from the contract.

Incomplete Design Documents

Fabricators often find themselves tan-
gled up in disputes caused by incomplete
design documents. Effective pre-bid due
diligence is vital to effectively identifying
and addressing the risks associated with
incomplete or ambiguous documents. If
faced with this situation, fabricators should
provide notice of any design deficien-
cies discovered during the bidding pro-
cess and get clarification on those issues
prior to submitting a bid. If that does not
occur, they should include contingencies
in the bid to address any issues with the
design documents. For example, a fabrica-
tor should clarify the scope of design assist
work (if any), payment, use of allowances or
unit prices, etc.

It is also important to remember that
fabricators are entitled to reasonable and
accurate design documents. For example, the
AISC Code requires complete, released con-
struction drawings before detailing begins—
even on fast-track jobs. Further, Section 1.5.1
states that a “fabricator is not responsible for
the suitability, adequacy, or building code
conformance to the design.” Also, Section 3.1
states that “structural design documents shall
clearly show work to be performed, includ-
ing: size and location of members, geometry
and work points, and more.”

In reality, design errors are often not
apparent during the bidding process and
must be addressed by change order during
the fabrication process. Fabricators should
properly document all errors discovered
and immediately notify the structural engi-
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neer in accordance with the contract docu-
ments. Please note that Section 3.3 of the
Code states: “It is not the fabricator’s respon-
sibility to discover discrepancies, including
those that are associated with the coordi-
nation of the various design disciplines.” In
addition, fabricators should consider mid-
project peer review to protect against these
types of errors. Mid-project peer review is
a process by which a third-party structural
engineer or architect conducts a thorough
examination at a chosen point during the
project. This process provides added insur-
ance against errors and related liabilities.

The Law of Contract Formation

It is vital for fabricators to have a basic
understanding of the law of contract for-
mation. It is not only a shield that protects
against liability, but also a sword that can
be used to create favorable contract terms
for fabricators. The four essential elements
of contract formation include: offer, accep-
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tance, consideration and mutual intent to
be bound.

In a perfect legal world, no fabricator
would ever begin work without a fully exe-
cuted contract. However, common business
practices do not always align with an attor-
ney’s armchair view of the world. Contrary

to popular belief, both parties do not have to
sign on the dotted line to form an enforceable
contract. A fabricator’ offer (including terms
favorable to the fabricator), notice to proceed
with fabrication and commencement of work
(or “beneficial reliance,” such as mobilization,
scheduling shop time or purchasing materi-
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als) can be sufficient to create an enforceable
contract under most circumstances.

Fabricators should be aware of caveats
and exceptions to protect against form-
ing a contract without intending to do
so. One example is that a fabricator can
qualify their bid on a private project upon
acceptance of favorable terms and condi-
tions. Similarly, on public projects, fabrica-
tors can take exception to any conditions
added by the prime contractor that are not
included in the public bid solicitation—e .g.,
advanced acceptance of the prime’s standard
form subcontract.

Fabricators often wonder whether they
are required to use the prime’s standard
form subcontract. The answer is generally
no, unless the subcontract has been specifi-
cally incorporated into the bid documents
and the fabricator has not taken exception
to any of the subcontract’s terms. It also
important to know that prior use of a form
subcontract with a prime contractor does
not bind you to use it in a subsequent con-
tract with the same prime.

Form contracts issued by owners and
prime contractors often contain what we
lawyers refer to as “killer clauses.” A killer
clause is one that is onerously one sided in
the favor of the other party and attempts
to force a fabricator to take responsible
for risks that the fabricator cannot control.
These clauses take many forms and com-
monly include provisions such as pay-if-
paid clauses, advanced waiver of mechanic’s
lien rights, no-damage-for-delay clauses and
broad form indemnification clauses that
require fabricators to indemnify against
damages caused by another party’s negli-
gence. A fabricator or their attorney should
always be on the lookout for these types of
clauses during the bidding process if pos-
sible. In some states, they may be illegal and
unenforceable, but you should not rely on
a judge or arbitrator to declare these types
of provisions unenforceable in the future.
Instead, you should take exception to these
clauses during the bidding process and
negotiate for fair contract terms. At a mini-
mum, prime contractors will often agree to
slight modifications to their standard con-
tract terms that will reduce your risk expo-
sure. For example, a fabricator could at least
modify the contract to preserve their ability



to file a lien or assert a bond claim,
regardless of owner non-payment.
As a fabricator, you do not have
to know everything about contract
law. However, you should consider
identifying killer clauses a cru-
cial component of your pre-bid
due diligence. If you identify and
address legal red flags before an
issue arises, you can place yourself

o =t " in a much better position to miti-

_ 1 14 . . .
‘ gate risk and maximize your profits
on every project. ]

This article is a preview of the session
“Due Diligence: Warning Flags before
You Submit Your Bid” at the 2019
NASCC: The Steel Conference, tak-
ing place April 3-5 in St. Louis. For
more information and to register; visit
www.aisc.org/nascc.
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That is the essential question when dealing with

AESS welds. And the answer is often “No!”

IT HAS BEEN MORE than two years since AISC introduced the revised category
approach to designing with architecturally exposed structural steel (AESS).

If you’re not familiar with the topic, the objective of the updated AESS section
(Section 10) in the 2016 AISC Code of Standard Practice (ANSI/AISC 303-16, www.
aisc.org/specifications) is to improve communication among the team members.
The intent is to establish basic best practices that are a#/ways adhered to within the
categories and allow the team to focus the discussion on the important optional details.

Although the section may at first appear complex, the core principles are extremely
simple and based upon the questions “Can you see it?” and “Can you touch it?” Much
time and expense has been wasted through the years on fabricating and detailing for
high levels of finish that have not been warranted, either by the project type itself (due
to budget, or cultural significance) or by the distance to view. Not all AESS projects
require the same level of execution even though all of the new categories set higher
expectations than for concealed structural steel. Specifying too high a level of AESS
can price these elements right out of the budget with unnecessary fabrication work.

The primary culprit in terms of unnecessary work is weld grinding, which can
extend a project’s timeline and add cost. In the rare cases where it is warranted, the
configuration of the welded connection must allow for the removal of the weld ridge
while still ensuring structural integrity.

The creation of a completely remediated welded connection requires additional time and
good access to the components to ensure high-quality results.



A visual sample is used to allow the team
to decide on the best strategy for the
weld treatment of this round HSS-to-plate
connection, as a function of the budget and
time constraints.

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

When Is Grinding Warranted?

The good news is that weld grinding is
only required under AESS categories 3 and
4, which both designate a viewing distance
of closer than 20 ft (categories 1 and 2 are
reserved for AESS with a viewing distance
of farther than 20 ft)—and even under these
higher categories, it isn’t always necessary.
The only grinding necessary for AESS 1 or
2 is done to remove sharp edges to ensure
that coatings adhere to the steel properly
and nobody gets injured.

AESS 4, on the other hand, includes
the highest level of weld remediation
and finish expectations. That said, it was
not designed to be the default category
for AESS, much in the way that “weld all
around” should never be the go-to symbol
for welds. Rather, it is reserved for close-
to-view AESS that necessitates the highest
finish levels. That said, weld grinding isn’t
required for every AESS 4 project.

The aesthetic agenda of some projects obviates the need for weld remediation. When using
galvanized or weathering steel in an AESS application, the rugged appearance allows for good
quality welds to be left “as is.” The complexity of the steel pictured here will push it to AESS 3.
Connections within the elements have been welded, and splice connections between the
elements are using custom discreet bolted connections for faster site assembly.
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Determining Factors

So how do you determine whether
weld grinding is warranted? Start with a
visual mock-up, which is a requirement
for AESS 3 and 4. This mock-up should
be used to determine the expectations of
the welds’ appearance and the approach to
fabrication, and can help fix the project’s

cost and eliminate change orders, disputes
and delays.

Remember, the word “appearance” is the
key factor here. After all, AESS is typically
driven by aesthetics. While the designer
may want welds to /ook continuous, they
don’t necessarily have to be continuous. As
a matter of fact, continuous welds should be
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above: Details like as this typical AESS 3
pin connection will always require weld
remediation. The parabolic cut in the tube
where it is attached to the plate insert will
need to be remediated to create a smooth-
looking taper.



conference

below: The curved steel HSS diagrid basket
columns at Brookfield Place in New York City
were carefully fabricated and detailed to
AESS 4, as the material is very much within
public view. An intumescent coating system
was used for fire protection.
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specifically ruled out many cases since they can cause deformation
of the steel. In addition, it is acceptable to use body filler between
stitch welds to provide a continuous appearance. Once the welds are
primed and painted, the appearance is the same as ground welds, but
the costs are very different.

above, right: In order for the HSS-to-HSS connections on this canopy
to achieve a precise final appearance, pre-planned weld remediation
was necessary. The steel is situated low enough for visual scrutiny.

Although this project required significant custom plate work to create
its curved box elements, fillet welding was used and weld grinding
avoided. The simple inset of the plate provided space for the weld
and created an attractive shadow line in the detail.
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Hollow structural sections (HSS) present an interesting sce-
nario in that nearly all HSS has a weld seam. For round sections,
grinding can be difficult and remediation might also be necessary
to fill gouges caused by the grinding wheel. AESS 3 specifies that
the weld seam on a HSS be simply oriented away from view—

A seamless appearance was essential for the visual success of the
connection between these two HSS sections. The result would have
been improved had the weld seam on the right-hand section been
oriented away from view and towards the window.



no grinding necessary. If the structure is
viewable from all angles, then the least
viewed angle is chosen. AESS 4 also allows
for HSS weld seams to be oriented away
from view, though grinding and filling
are allowed under this category. Typically,
AESS 4 projects make greater use of cus-
tom steel and plate material, so HSS is not
specified as routinely in this category as it
is in AESS 3 projects.

As for grinding welds at member-to-
member connections and splices, this is
permitted under AESS 3 and 4, but may
not actually be required. It depends on the
aesthetic expectations and the texture and
complexity of the steel components.

In addition, consider that AESS 3
allows for the option of using all
welded connections. In many instances,
particularly for splices being performed
on-site, welded connections are more
time-consuming and the use of hidden or
discreet bolted connections may be better
suited for a particular project’s erection
process. Such connections can be made
to look visually trim and adhere to the
desired aesthetic goals but might obviate
the need for extended site welding and its
associated expenses. (See the March 2016
article “The Splice is Right,” available
at www.modernsteel.com, for more
information.)

A final consideration is that AESS 4
requires welded connections to be con-
toured and blended, which is appropri-
ate for a category that typically involves
highly customized components, including
large custom castings. Castings in particu-
lar often require extensive grinding and
surface remediation to soften the rough
“orange peel” finish, a natural byproduct
of the casting process, in order to better
blend the surface characteristics with adja-
cent hot-rolled steel material.

At the end of the day, grinding for reme-
diation purposes should be reviewed on a
case-by-case basis. And in all instances, it
should be reserved for AESS 3 and 4 only.
The above guidelines can help you deter-
mine whether grinding your AESS 3 or 4
elements is necessary, and I'll cover more
considerations in my session at NASCC:
The Steel Conference. And remember:
Any and all AESS advice is much more

helpful when you plan ahead! So sit down
with the entire team as early in the design
stage as possible and decide on the best
approach for your AESS project. u

This article is a preview of the session “Architec-
turally Exposed Structural Steel (AESS): Com-
municating for Success” at the 2019 NASCC:

The Steel Conference, taking place April 3-5 in
St. Louis. For more information and to register,
visit www.aisc.org/nascc.

And for everything you always wanted to know
about AESS™ (“but were afraid to ask), see
“Maximum Exposure” in the November 2017
issue, available at www.modernsteel.com.
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DETERMINING A look at residual drift and post-earthquake
DRIFT : residual fatigue life of buckling restrained braces.

BY BRANDT W. SAXEY, SE,
CURT HASELTON, PE, PHD,
AND CHIA-MING UANG, PHD

BUCKLING-RESTRAINED BRACED FRAMES (BRBFs)
have become a popular seismic force-resisting system since being
incorporated into AISC’ Seismic Provisions for Structural Steel
Buildings (ANSI/AISC 341, www.aisc.org/specifications) and
ASCE 7 in 2005.

BRBFs designed in accordance with these provisions are
expected to provide significant inelastic deformation capacity
primarily through the buckling-restrained brace (BRB) element
within the frame. Under seismic loading, the steel core of the BRB
yields in tension and develops a higher-mode local buckling in
compression to also force steel yielding, allowing the BRB to har-
ness the inherent ductility of the steel core.

While BRBs offer a high level of ductility and energy dissipa-
tion, there are two key issues that engineers should consider when
implementing them:

1. How will the BRB affect the building performance during an
earthquake, including the level of residual drifts to be expected
after the earthquake (i.e., will the building lean too much)?

2. How can the remaining life of the BRB’ steel core be deter-
mined such that a decision can be made on whether the BRB
must be replaced after such an event?

BRB Impact, During and Following an Earthquake

Addressing the first question, the seismic performance of BRBF
buildings can be quantitatively assessed using the new FEMA P-58
risk assessment method. This method quantifies the benefits of the
high inelastic deformation capacity of the BRB and the resulting low
likelihood that they will need to be replaced after an earthquake. The
FEMA P-58 method also accounts for the effects of residual drifts
and whether a building will need to be demolished after the earth-
quake because it is simply leaning over too much. This has been the
topic of a one-year analytical study that quantifies the residual drifts
of BRBF buildings, with the results indicating that residual drifts can
be minimized by keeping the peak drifts low (which naturally occurs
with BRB designs), relying on the restoring force of the gravity sys-
tem (which is always present) and potentially on moment-resisting
connections of the beams to columns within the BRBF (if desired to
further reduce the residual drifts).

Residual drift reductions beyond what FEMA P-58 would
have predicted are shown in Figure 1, which shows that the
BRBF residual drifts are typically lower than the FEMA P-58
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generic defaults (by as much as a factor of 2). These updated
residual drift models are implemented and automated in analy-
sis tools such as the Seismic Performance Prediction Program
(SP3) software that enables rapid FEMA P-58 risk analysis by
practicing engineers.
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Figure 1. FEMA P-58-based residual drift models for BRB buildings.

Assessing the Aftermath

Addressing the second question involves determining the
amount of brace inelastic deformation capacity used up by an
earthquake such that a decision can be made as to whether a BRB
needs to be replaced. To answer this question, a second study was
conducted involving a series of low-cycle fatigue tests of full-
scale BRBs to develop a fatigue life assessment model for BRBs.
This model aims to quantify the fatigue capacity of the BRBs so
that remaining capacity after a seismic event can be determined.

Three sets of four nominally identical BRB specimens were
tested at the University of California, San Diego. The three sets
had incrementally larger core cross-sectional areas (4) with
expected yield strengths (P),) of 250, 500 and 750 kips, respec-
tively. Within each set, three braces were tested to fracture with
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constant-amplitude cyclic tests of £0.25%, +0.75% and +2.0% core strains (one level
for each of the three BRB specimens). Table 1 depicts the test matrix and Figure 2
shows the sample hysteretic responses of one set of specimens.

Table 1. Test matrix.

BRB Properties
Test P gton.stir:t litud Variable Amplitude
Specimen | Core | A Pye Lp train AMPIUEE | Tests
Steel | (in9) | (kips) | (n) | (n-/in)
Al 0.25%
A A2 0.75%
Seri A36 | 5.66 | 250 | 215-%
eres | A3 2.00%
A4 - Modified AISC Protocol
B1 0.25%
B B2 0.75%
. A36 | 11.21 | 500 215
Series | B3 2.00%
B4 - Simulated Earthquake
C1 0.25%
C Cc2 0.75%
. A36 | 17.26 | 750 | 213-%
Series | c3 2.00%
C4 - Simulated Earthquake
800 [TLast 300 Cycles; 800 [M(Last 70 Cycles) 800
600 600 600
% 400 400 400
£ 200 200 ke 200 -
o O 0 0
5-200f 200 / -200
W 400 -400 -400 [
800 23684 Cycles | -600 174 Cycles | -600 22 Cycles
800 F , : to‘FaiIure‘ 800 , s to‘ Failunla 800 F A .to Fail\llre
2 A1 0 1 2 2 -1 0 1 2 2 -1 0 1 2
Core Strain (%) Core Strain (%) Core Strain (%)
(a) Specimen Bl (a) Specimen B2 (¢) Specimen B3

Figure 2. Hysteretic responses of B-series specimens.

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

The constant-amplitude test results were used to establish a fatigue life assess-
ment model. For each half cycle of the hysteresis loop, the total strain range (Ae,) was
separated into the elastic (Ag,) and plastic (Ag,) components. Considering the test
results of all nine specimens, Figure 3 (page 60) shows that the relationship between
the elastic strain range and the number of cycles to failure () could be approxi-
mated by a linear relationship using a log-log plot. The same linear trend was also
observed between the plastic strain range and the number of cycles to failure. Regres-
sion analyses were conducted to establish the relationships between both the elastic
and plastic strain ranges and the number of cycles to failure—and from this, a fatigue
model relating the total strain range to the number of cycles to failure was developed.

The fourth BRB in each set was subjected to a variable strain amplitude test,
which was used to verify the effectiveness of the fatigue model that had been cre-
ated. One specimen was tested with a modified AISC loading protocol repeat-
edly until fracture. Two other specimens were subjected to simulated earthquake
responses, and this process was repeated until fracture. The simulated MCE-level

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

Brandt Saxey (brandt.saxey@corebrace.com)

is technical director of CoreBrace, LLC (an
AISC member and certified fabricator) in
West Jordan, Utah; Curt B. Haselton is the
John F. O'Connell Endowed Professor at
California State University Chico and the CEO
of Haselton Baker Risk Group; and Chia-Ming
Uang is a professor of structural engineering
at the University of California, San Diego.

Zac Vidmar, a senior engineer with
CoreBrace, Edward Almeter, a research
engineer at Haselton Baker Risk Group, and
Chao-Hsien Li and Matthew Reynolds,
both graduate student researchers at the
University of California, San Diego, all
contributed to this article.
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WE REDUCE THERMAL BRIDGING,
SO YOU CAN MEET YOUR ENERGY GOALS.

The importance of reducing thermal bridging
in the building envelope is becoming a
priority for conformance to energy efficient
certifications. Let Fabreeka assist with
thermal break on your next building project:

info@fabreeka.com

We are the specialist A &4

at your side. \ H
F:ry100 y:ars. *\\‘ 100YEARS

FABREEKA

A STABILUS COMPANY
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conference

BRB responses were generated from non-
linear response analyses of a four-story
BRBF building, and it should be noted
that each of the tested BRB specimens
survived the simulated response more
than 10 times. An example of the simu-
lated earthquake responses of one of the
specimens is shown in Figure 4.

The rain-flow counting method was
employed for the variable-amplitude tests,
and the test results showed that the proposed
fatigue model, together with the Miner’s
damage index (a commonly used cumulative
damage model for fatigue failures), could sat-
isfactorily assess the remaining fatigue life of
BRBs under earthquake-generated loading.
Thus, if the deformation of a BRB subjected
to a seismic event is known (through the use
of building instrumentation or other means),
the methodology can be used by practicing
engineers to assess the remaining life of a
BRB to a reasonable accuracy.

A Reliable System

Both studies have confirmed thata BRBF
is a reliable seismic force-resisting system.
The analytical study involving a new FEMA
P-58 risk assessment method showed that
BRBFs can have much lower residual drifts
than the FEMA default values—and also
identified methods for reducing residual
drifts. And the low-cycle fatigue testing of
full-scale BRBs established a procedure that
allows engineers to assess the remaining
life of BRB. We'll provide a comprehensive
review of both studies at our 2019 NASCC:
The Steel Conference session. u

This article is a preview of the session “Seis-
mic Risk Assessment of Buckling Restrained
Braces-Including ~ Evaluation of Brace
Residual Capacity and Building Perfor-
mance” at the 2019 NASCC: The Steel
Conference, taking place April 3-5 in St.
Louis. For more information and to register,
visit www.aisc.org/nascc.

Expand Creativity & Design Freedom
In Structural Steel Fabrication

o
SIS0

From our basic ProCutter 600 to our Stationary Pipe
Cutting Machine family (SPC) for cutting 3D tube and
pipe to our Multi-Profile Cutting Machine (MPC) for
cutting squares, boxes, angle bars, C-channels and
pipe, you now have options to increase productivity
while lowering structural steel fabrication costs.

Plus, with our fully-automated Pro-CAM software
connection, you can now multiply productivity by
exporting cutting files directly from design/CAD
programming centers. It's all part of HGG E
FitPerfect™ Technology and why you'll find our =
machinery at some of the most creative construction ..
sites in the world. Contact us today. =

L

Call Or Email:
330-461-6855

jt@hgg-group.com
Visit Us: hgg-group.com

spea?r!';gsprofiling

Can't make it to St. Louis?

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

Watch 13 sessions live from the 2019

NASCC: The Steel Conferencel!
www.aisc.org/nascclive

For more information, visit
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HYPERTHERM XPR170
X-DEFINITION PLASMA
Hypertherm’s new XPR170 joins the XPR300
as the only two X-Definition-capable systems
in the world. A combination of engineer-
ing advances and refined high definition
plasma processes help the XPR170 deliver
unmatched cut quality on thin to mid-range
thickness metal. The advances are especially
notable on non-ferrous metals like aluminum
and stainless steel because of numerous pat-
ent-pending processes that create squarer cut
edges, markedly less angularity and excellent
surface finish.

For more information, visit www.
hypertherm.com or call 800.643.0030.

......................................
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VOORTMAN V631
The Voortman V631 joins the company’s proven line of
beam drilling machines as the most versatile and robust
automated drilling machine yet. Three powerful direct-
drive spindles enable you to drill, layout and mill with
accuracy and speed, ensuring top quality processing on all
sides of the material. With optimized milling paths, three
robust drill spindles, a 3x8 automatic tool-changer, layout
marking, web support and a short distance to the profile, all
processes can be accomplished in a single pass.

For more information, visit www.voortmancorp.com
or call 708.885.4900.

CONTROLLED AUTOMATION VERSACLEAN

Controlled Automation is proud to announce one of the most efficient and reli-
able shot blast machines available on the world market. Through a cobranding
agreement with SciTeeX, we can now supply the most technologically advanced
wheel blast machine to the United States. The VersaClean processes material
profile lengths up to 48 in. wide and 18 in. high, and plates up to 60 in. wide. The
system is installed on a completely flat, pitless floor and also integrates with exist-
ing or new saw/drill processing lines. The design is specific to the U.S. market as
an engineering collaboration between both Controlled Automation and Poland-
based SciTeeX, one of Europe’s largest manufacturers of surface preparation and
finishing equipment.
For more information, visit www.controlledautomation.com or call

501.557.5109.



news & events

If you’re involved with designing or con-
structing of steel buildings or bridges,
NASCC: The Steel Conference is the
premier opportunity to immerse yourself
in the latest design concepts, construction
techniques and cutting-edge research
while engaging with thousands of indus-
try professionals. Taking place April 3-5
in St. Louis, it will offer nearly 150 ses-
sions on topics ranging from properly
specifying welds to connection design to
tackling the skilled trade shortage.

The conference also features an extra-
ordinary keynote speaker on each day:

On Wednesday, April 3, Ozan Varol,
from Lewis and Clark Law School will
talk about “The Power of Contrarian
Thinking.” Varol's articles and keynotes
on contrarian thinking have been a smash
hit with everyone from Silicon Valley
entrepreneurs to New York Times best-
selling authors. In this talk, Ozan will
explain how you can cultivate extraordi-
nary thinking to produce extraordinary
results in your life and business.

On Thursday, April 4, Jon D.
Magnusson of Magnusson Klemen-
cic Associates will speak on “The Joy of
Steel...So Many Possibilities.” The most
important discovery of this personal jour-
ney is that while it may appear to be about
steel, it is really about people—people
working together to create incredible
structures.

On Friday, April 5, Ronald D. Zie-
mian from Bucknell University will give
the T.R. Higgins Lecture: “Structural Sta-
bility — Letting the Fundamentals Guide
Your Judgment.” The primary objective
of this lecture is to show how most sta-
bility problems can be understood by
focusing on the big picture rather than
on the details of the seemingly complex
mathematics.

The Steel Conference will also include
two “Women Who Weld Workshops.”
These half-day introductory workshops
are for women interested in learning the
basics of MIG welding. Women Who
Weld is a nonprofit organization that
teaches women how to weld and find

employment in the welding industry. The
first day’s workshop will be comprised
of female conference attendees and the
second one will feature women from the
local St. Louis area.

In addition, don’t miss out on two
exciting networking events being offered
at the conference: the welcome reception
in the exhibition hall and the conference
dinner at the Anheuser-Busch Brewery.

To register for the conference and
peruse the Advance Program, visit
www.aisc.org/nascc.

Ozan Varol

Jon D. Magnusson

Ronald D. Ziemian

People and Companies

¢ Magnusson Klemencic Associates
(MKA) has announced three principal
promotions for 2019: Farshad
Berahman, CEng, PhD, leads the
firm's High-Rise Structures Technical
Specialist Team, improving its
capabilities in tall building design
with wind and seismic engineering
advancements; Sean Clifton, SE, PE,
is a key member of the company’s
Residential and Hotel Specialist
Group with extensive experience
in residential, hospitality and large
mixed-use developments; and Danya
Mohr, SE, PE, is a key member of
the Retail/Mixed-Use Specialist
Group and draws upon his education
as an architectural engineer to
bring a synergistic approach to
the integration of architecture and
structural design.

¢ SmithGroup has promoted John
Kretschman, PE, David Vernellis,
PE, and John Tran, AIA, to vice
president. Kretschman, who joined
the firm in 1999, continues in his
current role as director of operations
for the Madison, Wis., office.
Vernellis joined the firm in 2000 and
will continue in his role as director
of operations for the Phoenix office.
Tran, who joined the Phoenix office
in 2014, will continue his role as a
design principal.

® Nucor Corporation (an AISC
member producer) has announced
plans to build a state-of-the-art
plate mill in the Midwest; the exact
location is yet to be determined.
The new mill is expected to be fully
operational in 2022 and will be
capable of producing 1.2 million tons
of steel plate products for structural
use per year. The project is expected
to create approximately 400 full-time
jobs.
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news & events

The bridge-building challenge has been thrown down, and hun-
dreds of engineering students across the country have accepted.
Regional competitions—17 in all, involving 600-700 students on
approximately 200 school bridge teams—will soon be under way for
this year’s annual Student Steel Bridge Competition (SSBC), spon-
sored by AISC. Forty teams, comprised of the top few finishers from
the regional competitions, will move on to the 2019 National Finals.

The annual competition challenges student teams to design and
fabricate a scale-model steel bridge, then assemble it as quickly as
possible; the bridges are also load tested and weighed. Each bridge
must span approximately 20 ft, carry 2,500 Ib and meet all other
specifications of the competition rules. Bridges are judged not only
on the structural requirements and construction speed, but also on
aesthetics and economy.
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Regional events will be held through March and April at the
following schools:

¢ South Dakota State University (March 22-23)

* University of Tennessee, Knoxville (March 28-29)

* Louisiana Tech University (March 29)

* George Mason University (March 29-30)

* California Polytechnic State University,

San Luis Obispo (April 5-6)

¢ North Carolina State University (April 5-6)

¢ University of Colorado at Boulder (April 5-6)

¢ Saint Martin's University (April 12)

¢ University of Oklahoma (April 12)

¢ University of Pittsburgh at Johnstown (April 12)

¢ University of Maine (April 12-13)

® Valparaiso University (April 12-13)

* The University of Akon (April 13)

¢ University of Michigan (April 13)

* Rochester Institute of Technology (April 19-20)

* University of Texas at San Antonio (April 26-27)

* New Jersey Institute of Technology (April 27)

Southern Illinois University in Carbondale, IIL., will host the
finals for the first time, on May 31 and June 1. Every year, the com-
petition is exciting and inspiring, and we invite you to join us for
the 2019 edition! Visit www.aisc.org/ssbe for more information
on the competition, including details on volunteer opportunities
at the regional events.
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Structural Engineers
Are you looking for a new and exciting opportunity?

We are a niche recruiter that specializes in matching great
structural engineers with unique opportunities that will help
you utilize your talents and achieve your goals.

¢ We are structural engineers by background and enjoy
helping other structural engineers find their “Dream Jobs."”

* We have over 30 years of experience working with
structural engineers.

* We will save you time in your job search and provide
additional information and help during the process of
finding a new job.

* For Current Openings, please visit our website and
select Hot Jobs.

e Please call or e-mail Brian Quinn, PE (616.546.9420 or
Brian.Quinn@FindYourEngineer.com) so we can learn
more about your goals and interests.

All inquiries are kept confidential.

SE Impact by SE Solutions, LLC | www.FindYourEngineer.com

Plant Manager
One of the leading structural steel fabricator in the nation is seeking
a Plant Manager for its Southeast location. Complete responsibility of
steel fabrication including but not limited to productivity, safety,
quality, employee relations, equipment maintenance, and training.
This person shall be familiar with work scheduling and diverse work
force planning, shipping and on time delivery, understanding of
fabrication codes and standards, familiarity with Peddinghaus and
Controlled Automation equipment, budgets and forecasting,
continuous improvement processes, and Fabtrol software experience.

Plant Manager shall provide leadership by promoting team concepts,
coaching, counseling, retaining, mentoring, training, and individual
development. Drives a culture of accountability and results through
strategy deployment and effective performance management.

Demonstrated ability to organize and manage multiple priorities
using effective problem solving/resolution skills and a team focus.
Excellent interpersonal and communication skills.

10 years' experience as Plant Manager or 15 years of experience as
supervisor in multiple departments including parts, fit & weld, and
painting department for a fabricator over 100 employees and over
20,000 Tons annually. Excellent interpersonal and communication
skills required. Send all resumes to P.O. Box 362, Cedar, Ml 49621 or
ggraber@gurthetmedia.com.

AISC has a new standard.

Are YOU prepared?

Offering onsite & remote assistance,
we'll walk you through the process,
from application to audit.

www.atema.com
316.861.3000
info@atema.com

Ltema

LATE MODEL STRUCTURAL

STEEL FABRICATING EQUIPMENT
Peddinghaus FPDB-2500 CNC Heavy Plate Processor, 96" W, (3)
Spindles, HPR260 Plasma, (1) Oxy, Siemens 840D, 2008 #27974
Controlled Automation DRL-336 CNC Beam Drill, 36" x 18" (3)
15 HP Spindles, Hem WF140 Tandem Saw, 2005 #29344
Peddinghaus PCD-1100 CNC Beam Drill, 44" x 18", (3) Spindles,
13.5 HP, 900 RPM, 3" Max. Diameter, 13” Stroke, 2008 #29286
Controlled Automation DRL344 CNC Beam Drill Line, Hem
WF140 Saw, Tandem Line, 2008 #24937
Ficep Gemini 324PG Plate Processor, 10 x 40, 15 HP Drill,
HPR260XD Plasma Bevel Head, (1) Oxy, 2014 #28489
Ficep Gemini 36-HD Plate Processor, 12'x 40’, 35 HP Drill,
HPR400XD Plasma Bevel Head, 2012 #28490
Peddinghaus 623-0 CNC Angle Line, 6" x 6”x 5/8" Capacity, 75
Ton Punch, 230 Ton Shear, Siemens CNC Ctrl, 2006 #29317

Interested in business development and
making structural steel the material of choice?

AISC has a job for you!

now hiring in

Los Angeles % New York * Washington, D.C.

to learn more visit
www.aisc.org/mynextcareer

www.PrestigeEquipment.com | Ph: +1.631.249.5566

sales@prestigeequipment.com

Join us at Barton Malow!

As a 100% American and employee-owned firm, Barton Malow
provides construction services through a variety of delivery
methods. Focused on safety, quality and productivity, we bring
self-perform capabilities and custom technology applications
to market in support of industrial and institutional clients across
North America. Established in 1924 and now recognized
as a Top 30 ENR Contractor, our team includes over 2,200
employees across 15 offices.

Barton Malow's Self-Perform Structural Steel team is currently
seeking professionals in the following roles based at our
Headquarters in Southfield, Michigan:

Senior Estimator ® Project Manager ® Superintendent

Please visit our site to learn more and apply
www.bartonmalow.com/careers/career-opportunites

Search employment ads online at www.modernsteel.com. To advertise, call 231.995.0637 or email renae@gurthetmedia.com.
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structurally sound

/ Jefferson National Expansion Memorial Archives

AN ALL-ACCESS ARCH PASS
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ST. LOUIS" GATEWAY ARCH was built to commemorate the
westward expansion of the nation. Designed by Eero Saarinen
and Associates and Severud-Elstad-Krueger Associates, it is 630 ft
high, with the two legs set 630 ft apart. Constructed between 1963
and 1965, the structure was erected using 143 triangular prefabri-
cated double-wall carbon and stainless steel sections or “stations.”

Over time, the exterior, stainless steel experienced different
types of blemishes and staining, and Wiss, Janney, Elstner Asso-
ciates, Inc., (WJE)—which specializes in investigating, analyzing,
testing and developing repair methods for buildings and struc-
tures—was hired to determine the causes of these visual anomalies.

However, the Arch was built without easy access to the exterior
skin except at grade and from an access hatch at the observation
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deck. WJE used aerial lifts to complete an up-close inspection of
the stainless steel near the base, and designed a custom industrial
rope system to facilitate inspection of the higher portions of the
structure. This system allowed personnel to have hands-on access
to the stainless steel skin without damaging it.

Want to learn more about this project—and see some amaz-
ing photos of the Arch, both recent and historic? Then check out
our special NASCC: The Steel Conference issue, which will be
available later this month. You can also learn more about it at the
session “The Gateway Arch-Unique Perspectives” at the confer-
ence, which takes place April 3-5 in St. Louis (as well as pay a
visit to the Arch itself). For more information and to register, visit
www.aisc.org/nascc.
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360+ PYTHONX SYSTEMS IN OPERATION

For over a decade, PythonX® has been renowned for its proven reliability and legendary
performance. With over 360 systems installed around the world, it is trusted by more end
users than competitive systems.

For more information on this revolutionary
technology visit www.pythonx.com

or call 1-833-PYTHONX Visit us at NASCC 2019
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#CutTonnesMore
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HOLLOWSTROCTURAL STEEL TUBE FROM BULLMOOSE

\\

For projects that will stand the test of time, start with Bull Moose HSS tube.
Strength ranges of 46 KSI to 110 KSI

Our direct-form manufacturing process enables us to use the highest grade Tighter tolerances, sharper edges,
HSLA steel...and form it directly into a tube. and straighter tubes

Widest variety of custom sizes/lengths,
With sizes ranging from 1.5” square to 18"x6’, and wall thicknesses from including metric
1/8" through 5/8”, Bull Moose features one of the largest size ranges of In-line NDT weld testing available
HSS products in the industry. on all tupe

Readily available weathering grade steel
For strength, versatility and reliability, build with Bull Moose. Fast delivery with 8 domestic sites

BULL MOOSE' _ escsers | g00.325.4467 | BULLMOOSETUBE.COM

For exceptional strength.




