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selection, shorter lead times, and increased processing capabilities.
Visit one of our many locations.
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Net-Zero, Circular Econom
& Cradle to Grave - Say What?!

IF YOU HAVE BEEN Iiving under a
rock for the last year, you will be shocked
to hear that the environment and, more
specifically, greenhouse gas emissions is
front and centre. For most governments
and for the millennials and post-millennials,
reducing carbon and other greenhouse gases
is priority number one. For some industries
and some governments, deflection and
avoidance seems to be the course of action.

Here in Canada, and with respect to
the construction industry, we have two
major greenhouse gas initiatives from
the Federal Government: carbon taxes
(to drive behaviour) and changes to
the National Building Code to include
a "net-zero energy ready” model. The
goal of the net-zero energy ready
model is to construct a building that
will consume only as much energy
as it produces. Although this mainly
affects the electrical and mechanical
trades, there will also be code and
government requirements to construct
new buildings with materials creating
the lowest global warming potential
(GWP).

In other parts of the world, Net-Zero
is old news and the “circular economy”
is the new buzz phrase. Where
recycling was king, reuse becomes the
goal. Global ISO standards are now in
development for construction material
reuse with the knowledge that the more
we reuse, the less new products we
need to make, and thereby less impact
on global warming - in theory anyways.
| am starting to see this discussion
take place in North America, albeit at
lower frequency.

If you folks in the bridge side of
things think you will escape the GWP
bandwagon, think again. Just because
you escaped the LEED program, you
won't escape GWP. Transportation
Ministries across Canada are beginning

to think green and considering GWP
impacts for future projects and within
the scope of the code.

So how does steel as a material rank
on GWP? As it turns out, pretty darn
good! Although there are all sorts of
claims from other materials, it turns
out that steel is as good or better
when looking through a “Cradle to
Grave” lens. There are generally two
types of ways the world has been
looking at materials from a life cycle
analysis (LCA) perspective: Cradle to
Gate and Cradle to Grave. Cradle to
Gate is an analysis from the extraction
of materials to the factory gate; Cradle
to Grave includes Cradle to Gate but
also incorporates the construction and
end use and/or end-of-life impacts.
Since the true long-term GWP impact
on the world is Cradle to Grave (and
not just a portion), this is the reason
why the rest of the world is pushing
beyond Cradle to Gate and opting for
reuse and the circular economy model.
The circular economy model is the
ideal state. It is an economy where we
continuously reuse. This would reduce
or eliminate the need to make new
products. What's old is new again. The
days of a fridge lasting 20-25 years, or
longer, may be coming back... perhaps
only if we stop making them in China
and out of plastic - but you get the
idea. Planned obsolescence will be
gone and all industries will be pushed
to have their products last longer and
be reusable.

In a recent study, “Quantifying
Environmental Impacts of Structural
Material Choices Using Life Cycle
Assessment: A Case Study by
Magnusson Klemencic Associates”
(see the CISC website for the study),
they found that there was a surprise
in the outcomes of their own analysis



of the wvarious structural framing
materials with no clear carbon winner.
When looking through a Cradle to
Grave lens and using the appropriate
design for each material, steel stacked
up as good as or better than the rest
of the materials, including better than
wood. In their report, there are many
missing factors in wood’s current
data and assumptions. They suggest
further work needs to be done to more
accurately include the impacts for all
materials before any one material has
the bragging rights on true Global
Warming Potential. For now, we are
very happy to report we have one of
the best environmental materials for
construction and look forward to the
development of more accurate criteria
and data that will drive the innovation
of all materials for the betterment of
the global environment. E
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Questions on

construction of

info@cisc-icca.ca.

published in this column.

various
aspects of design and
steel
buildings and bridges are
welcome. They may be
submitted via email to
CIsC
receives and attends to a
large volume of inquiries;
only a selected few are
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CISC provides this column as part of its commitment to the education of those interested in the

use of steel in construction. Neither CISC nor the author assumes responsibility for errors or

oversights resulting from the use of the information contained herein. Suggested solutions may

not necessarily apply to a particular structure or application and are not intended to replace the

expertise of a licensed professional engineer or architect.

Question 1: What is the buckling resistance of a
compression member when only one flange is laterally
braced?

Axis of twist

Y

FIGURE 1
Torsional-Flexural Buckling About a Constrained Axis

Answer: Although this condition is not covered in CSA
$16-14, it occurs mainly in two situations: (1) exterior
columns in single-storey buildings, and (2) beams in
braced frames supporting a steel deck. In case (1), the
outside flange of the column is laterally braced by girts
while the inside flange is unsupported. In case (2), the top
flange of a roof beam, for example, is continuously
braced by the deck while the bottom flange is
unsupported. In both cases, torsional-flexural buckling
under axial loading occurs about a constrained axis of
twist located near the braced flange, as shown in Figure 1.

Ziemian (2010) provides a formula for the elastic

buckling load:
h2
P,| = +ad® |+GJ 2
__\4 p=|"| El
v a®+r2+ ry,2 oL, Y
where:

a = Distance between the constrained axis and the
shear centre of the member

G = Shear modulus

h = Distance between the flange centroids

ly = Weak-axis moment of inertia

J = St. Venant torsional constant

Ly = Unsupported member length between points of
zero twist

Pey = Euler (flexural) buckling load about the weak axis
v, fy = Principal radii of gyration

This buckling mode is also referred to as “constrained-
axis torsional buckling” in ANSI/AISC (2016). Due to the
finite stiffness of the lateral bracing, it is recommended
to limit Pey; to 90% of the calculated value.

In case (1), since the girts provide discrete rather than
continuous bracing, flexural buckling of the column
about the weak axis should also be checked separately
using $16-14 Clause 13.3.1 with the unsupported length
taken as the girt spacing.

References:

ANSI/AISC. 2016. Specification for Structural Steel
Buildings. American Institute of Steel Construction,
Chicago, lllinois.

Ziemian, R. D. 2010. Guide to Stability Design Criteria for
Metal Structures, 6th Edition. John Wiley and Sons

Question 2: How is the formula for M, in $16-14 Clause

13.6(e) applied to a WT-section in bending with the stem
in compression? And what value of B« should be used?

c
C B, positive )
T

(a)

— T
T C B, negative D
c

(b)

FIGURE 2
Laterally Unsupported WT-Section

Answer: The same formula for the elastic buckling
moment, My, is used whether the WT stem is in
compression or tension. The only difference is that
the asymmetry parameter, By, is taken to be (a) positive
when the flange is in flexural compression, and (b)
negative otherwise (i.e. when the stem is in flexural
compression), as shown in Figure 2. In case (b), the
WT-section is less stable, and My will therefore be
smaller than in case (a).

The values of x listed in Part 6 of the Handbook of
Steel Construction were calculated for WT-sections
using the exact expression given in Part 2 (CISC
Commentary on CSA S16-14). The formula for px in
Clause 13.6(e), on the other hand, is an approximation
for singly-symmetric beams that is not valid for
T-sections (according to the new CSA S16-19). 4
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NDT METHODS

The most important question you need to ask when
approaching inspection and testing, is what do you
want to accomplish? How does the inspection and
testing that is done affect my bottom line, and what
information do you need for the application? This
article is intended only as a basic introduction to guide
and direct you to use the most efficient testing method
for your project.

SURFACE METHODS

Visual Inspection, Magnetic Particle Testing and Liquid
Penetrant Testing are considered surface testing
methods; these methods assess the weld metal or
parent material at a surface level. Visual Inspection is
not just for welds; it is an important part of the quality
overview for dimensioning and general workmanship.
Magnetic Particle Testing (MT) has three types of test
methods, which range in terms of sensitivity. How
critical the area is and the surface type will determine
the appropriate method. Dry powder, black on
white (also called the wet method) and fluorescent
give increasing levels of sensitivity. It is important to
mention that MT can only be performed on material
that is magnetic, typically carbon steel. Magnetic
Particle Testing is not suitable for aluminum or stainless
steel applications.

SUBSURFACE METHODS

Ultrasonic Testing (UT) and Radiographic Testing (RT)
are key testing methods in structural steel. These
methods are important tools in structural steel. CSA
S6' wil require weld splices to be ultrasonically or
radiographically tested.

10 | WINTER 2020 ADVANTAGE STEEL

Ultrasonic testing is commonly used as there are
significant advantages of UT over RT in terms of cost
efficiency. UT can be done during regular shifts,
and as soon as Code allowances permi‘c.2 The
technician is able to work alongside fabrication and
mark deficiencies while fabrication is progressing.
Two significant things to note are that UT is only as
good as the technician performing the work. The
competency of the technician is an important factor in
this method; secondly, there is no permanent record of
the acceptable results.

Radiographic Testing is comprised of two
methods: X-ray and Gamma Ray. X-ray is limited
as to the thickness of the material that it can
test, so typically Gamma Ray is the method used
in structural steel. Gamma Ray, though, provides
a permanent record and is less subject in terms
of the competency of the technician, and the
cost efficiency of the method is less attractive.
Gamma Ray testing requires that the fabrication
area and often the building be clear of non-RT
personnel. Radiographic Testing is often
performed during night shifts, which requires a
cost premium to be paid, as well as preventing
the option of a night shift for fabrication.

Phased Array Ultrasound (PAUT) is becoming
more widely accepted. This advanced NDT method
combines that accessibility of UT with the ability
to provide a permanent printed record. CSA W59°
has been recently revised to allow for the use of
PAUT in structural steel applications. This method
has some of the concerns of conventional UT, in that
the competency of the technician is integral to the
results. The qualifications and training are different
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than that of a conventional UT technician, which is an important
factor when considering this NDT method for a project.

MATERIAL ANALYSIS

X-ray Fluorescence (XRF): this equipment is portable and analyzes
the chemical composition of a material. This method is key in
ensuring that the material being used matches the properties of
MTR (mill test report) as to what has been specified, as well as
providing information when origin of material is unknown.

This is just a quick snapshot of NDT and not comprehensive or
detailed. The primary purpose is to provide a launching place for
the structural steel industry to have the knowledge to ask questions
at the start of the project. &

For over 85 years,
Vicwest has redefined
and set the standard

in metal building
construction and design.
Vicwest manufactures
premium architectural
panels, metal roofing,
cladding and decking,
and is a distributor of
insulated metal panels.

With service and
manufacturing

facilities across Canada
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technical support,

you can be confident

that your project willbe ——
covered by the Vicwest &
umbrella. :

WWW.Vicwest.com

i
Vicwest

BUILDING PRODUCTS

BUILDING FOR TOMORROW
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EDUCATION & RESEARCH COUNCIL

Michael Holleran, PEng.
Chairman of CISC's
Education & Research
Council

Structural steel has been built on education

and research

THOUGH IRON HAS been around

for centuries, its usage of structural steel
in construction is relatively modern. As the
production methods improved around the
industrial revolution, new materials and shapes
were developed, and the presence of structural
steel was founded. The fathers of modern
steel making (1856 Bessemer and 1879 Thomas)
mastered a method to remove impurities from the
steel manufacturing process, which increased
its quality and its possibilities. With such new
developments, the use of steel in construction
grew rapidly and in turn became more cost
effective. World War | was another major
milestone in the history of steel production
with more than 50 million tons of steel being
produced in North America entering into 1920.
Fast forward only 100 years to 2020 - structural
steel is used today for every building application
imaginable. The advancement of structural steel
has been built on education and research.

The CISC’s Education and Research Council
(ERC) has been fundamental in the progression
and development of structural steel through
promotion of academic research and technical
education. No other construction material has
advanced so quickly, in such a short amount
of time. We at the CISC embrace and foster
these changes. Through the support of their
contributors, CISC's ERC has been able to
improve design codes, innovate new structural
steel products and educate the Canadian
design community.

12 | WINTER 2020 ADVANTAGE STEEL

The ERC has undergone a remarkable
evolution in the past five years (evolving from
Steel Structures Education Foundation — SSEF,
to now the ERC) as we have pursued our vision
to advance the education and research in
steel construction. What is more evident than
ever before, though, is that we cannot achieve
success if we choose to pursue these goals
independently. Rather, success requires that we
consistently work to achieve our goals through
integrated initiatives that place priority on
moving the steel construction industry forward
simultaneously on multiple fronts.

After four years as the Chair of the ERC,
my tenure has ended, and | have decided
to pass the torch to our next successor. |
would like to express how sincerely grateful
| am for the honour and privilege of working
with the ERC; their wisdom and guidance is
immeasurable in the direction and progression
of steel construction to the present and future
generations.

Once again, please consider supporting the
CISC’s ERC to ensure steel research continues
and the growth of the structural steel industry
remains strong for the next generation. Your
funding is needed in order to sustain steel
education and research. A full list of recent
research and education projects can be viewed
on the CISC website. Please contact the CISC
for more information on how your funding can
directly support education and research in the
steel industry.
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SUCCESS STORY: Mike's Metal Works

Meets Challenging Deadline with PythonX STRUCTURAL

CHALLENGES

Since starting the business

1.Missed opportunities '
Because they strictly focused on miscellaneous, they were missing out on a lot of from a single person
structural opportunities that their competitors were bidding on.

operation in the family’s
2.Unable to meet deadlines with outdated technology

Unable to meet a customer’s deadline with their current outdated technology, they knew garage, they have expanded
they had to upgrade their equipment.

to a 50,000 sg. ft. facility
SOLUTION
RESEARCH with 37 employees based in
An industry expert recommended the PythonX STRUCTURAL, and they had watched _
PythonX STRUCTURAL videos online and were amazed at the speed that the PythonX San Diego, CA.

STRUCTURAL processedstructuralsteel.So they decided to takea closerlookat FABTECH
and bought it on the spot. The primary reason they chose PythonX STRUCTURAL is that
Lincoln Electric makes it, and they were impressed with the quality, workmanship, and
support that are superior to competitive systems.

THEPRODUCT

PythonX STRUCTURAL, a versatile and complete
solution that requires only 1 operator and no = 1 Electric Company &
programming. All processing operations are
automated, resulting in increased productivity,
unmatched cut quality, predictable, and
consistent throughput.

RESULTS MIKE & JACKIE HANCOCK
INCREASED EFFICIENCY OPENS UP NEW OPPORTUNITIES Pr'esident and CEQ,
When they implemented the PythonX into their production process, they didn’t anticipate Mike's Metal Works

its effectiveness and the new opportunities that the PythonX STRUCTURAL would open
up with other customers with their new manufacturing potential. Growth was imminent.

f§ _~9124%

L _ INCREASE IN
1 l

PythonX paid for itself Decrease Time REVENUE

i ichipbyoacs | Toamiesitlion  QVER 3 YEARS

500 pieces of steel . .
90 minutes to 6-8 minutes

For more information on this revolutionary technology: Call +1 833 PYTHONX LINCOLN L
Watch our Customer Success Videos: www.pythonx.com/customer-success ELECTRIC
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G.L. Kulak Award Recipient

ABOLFAZL ASHRAFI IS A third-year
PhD student at the Civil and Environmental
Engineering Department of the University of
Alberta. He received his M.Sc. in Structural
Sharif  University  of
Technology, Iran, in 2015. Before starting his

Engineering  from
PhD, he worked as a Structural Engineer in
Tehran, Iran for two years. His PhD research
focuses on the seismic response and design of
steel multi-tiered eccentrically braced frames
and is being conducted under the supervision
of Dr. Ali Imanpour at the University of Alberta
CISC Centre for Steel Structures Education and
Research (the Steel Centre).

Steel multi-tiered braced frames (MT-BFs)
are commonly used as the lateral load
resisting system of tall single-storey buildings
such as convention centres, sports facilities,
warehouses, chemical plants or industrial
applications. In multi-tiered configurations, the

frame heightbetween the ground androoflevels

is divided into multiple bracing panels, because
often the application of a single braced panel
with long and large braces is neither practical

14 | WINTER 2020 ADVANTAGE STEEL

FIGURE 1
A four-tiered concentrically braced frame in an industrial building.

nor economical (Fig. 1). Although multi-tiered concentrically braced frames
(MT-CBFs) are often preferred in practice, multi-tier eccentrically braced
frames (MT-EBFs) could represent a cost-effective solution in seismic design
as eccentrically braced frames (EBFs) offer a highly ductile and stable
response in earthquake.

As of today, there is no research into the seismic behaviour of MT-EBFs.
No distinction is made by the current Canadian steel design standard (CSA
S16-14) between these frames and EBFs as part of multi-storey structures.
This research aims to study the seismic response of such frames with
emphasis on the column and link beam stability response. In addition to
the response evaluation using advanced numerical simulations and full-
scale experimental testing, seismic analysis and design requirements will
be proposed in the framework of the CSA S16. The findings of this study will
help structural engineers to achieve a safe and efficient design as well as
code developers to improve the current seismic design provisions for steel
MT-EBFs. I
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Canadian National Steel Bridge Competition (CNSBC)

MAY 14TH - 18TH 2020

Western University, London, Ontario

THIS COMPETITION AIMS to recognize the talent and perseverance of our young students in civil engineering who have
invested a lot of energy in the field of the study of steel bridges. Let’s not forget that they are the next generation of our industry. It is
therefore essential to give our support and show our respect for the engineers that they will be tomorrow.

ASSIST IN LARGE NUMBERS IN THE COMPETITION WHICH: WE WILL KEEP YOU POSTED ON HOW YOU CAN
® Encourages innovation; ENCOURAGE AND SUPPORT THE TEAMS
e Allows students to deepen their knowledge with a practical

project;

e This human experience develops their interpersonal skills and . .
professional skills; CISC J( Icca

e Creates relationships between students and industry. CANADIAN INSTITUTE OF STEEL CONSTRUCTION
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WALTERS GROUP DELIV

just 10 months

New Cavendish Farms Plant

By Mark Koppelaar, Executive Vice-President, Projects & Production, Walters Group




CAVENDISH FARMS' new $360 million
potato processing plant is a huge feat, not just
in stature, but in its expected impact on the resi-
dents of Lethbridge, AB.

In an official press release from the family-
owned food company, President Robert K.
Irving said, “This significant investment in
this community reinforces our commitment
to the region and our employees, growers
and customers.” The sentiment was echoed
by former Premier Rachel Notley, who said,
"Together with the City of Lethbridge, the
federal government and the good folks at
Cavendish, we are creating more opportunities
for our agricultural workers, more jobs for
people in the area, and even more reasons to
be proud of an industry central to who we are
as Albertans.”

It's clear that the plant, which was completed
in fall 2019, will be a boon to Cavendish
Farms’ production capacity and Lethbridge's
economic outlook. But the new facility is also a
major achievement for Walters Group.

A MASSIVE PLANT ON A FAST TRACK
SCHEDULE

Founded in 1956, the family-owned steel
construction company has designed,
fabricated and constructed a variety
of commercial and industrial projects
throughout  North  America. Those
projects include the Canadian Museum
for Human Rights in Winnipeg, the
Burgoyne Bridge in St. Catharines, and
the Ferrero Processing Plant in Brantford.
Despite having worked on a diverse
array of structures in the past, including
processing plants, the Cavendish Farms
project represented a new challenge. Aside



FEATURE

I e T T S ——

-

from its sheer size, there was a very limited
amount of time to finish the entire process.
“The challenge was a fast track schedule, so
it had to happen really quick,” said Tim Verhey,
Jr., Walters’ Senior Project Manager. The steel
scope was completed within 10 months, and
Walters had a substantial design-assist role in
bringing the structural design to completion.
Finishing any building project in 10 months
is an accomplishment, but once you consider
the massive efforts and the magnitude of the
processing plant, it's all the more impressive.
Over the course of the entire project, an
estimated 900 construction workers were
on-site. 5,600 tons of structural steel, trusses,
beams and columns were required, all with

5

Engineers

Spanning over 70 years, we
continue to deliver engineering
excellence and a true spirit of
collaboration with all of our
partners.

www.rjc.ca

Pedestrian Overpass at 61 Avenue & McLeod Trail SW | Calgary, AB

shop-applied  high-performance  coatings,
and three cranes erected the structural steel
simultaneously.

The processing plant played to Walters'
strengths and relied heavily on the company’s
vast experience. About the company’s typical
role in construction projects, Verhey said,
“We're responsible for the connection design,
from member to member. We fabricate all the
structural steel members, ship them to site, and
then construct them.”

He added, "There's a lot of coordination
with the connection design and the detailing,
so we work closely with the design engineer.
Then it's a lot of additional coordination with
other trades, like mechanical and electrical.”

2019 CISC

Collaboration Award
of Excellence

Vancouver * Surrey + Victoria + Nanaimo * Kelowna + Calgary * Edmonton - Lethbridge * Toronto « Ottawa * Kitchener  Kingston
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These skills were especially crucial with the
Cavendish Farms project, as Walters provided
end-to-end services, including the 3D modelling,
4D scheduling, fabrication and painting, plus
erecting of the structural steel and installation
of the 360,000-sg-ft. metal roof deck. The
project also required collaboration with multiple
partners, such as Stantec Consulting Ltd. and
EllisDon Construction Services Inc.

A PLANT WITH UNIQUE CHALLENGES
Walters' expertise truly came in handy
when the original design of the processing
plant was altered.

“There were a lot of design changes, so
we had to constantly react to changes,”
Verhey said. “lt's a real challenge,
especially on a fast track job.” The project
timeline was already tight and, despite the
updated designs, the team still needed to
meet the original deadline. This required
Walters to bring in additional crews to
maintain the pace, which created an even
more complex job site for Walters and all
its project partners.

Walters Site Superintendent Glen Dobbs had
to manage both a large number of workers and
many pieces of oversized equipment. “Constant
design changes in the program made the flow
of structural members a difficult endeavour,”
he said.
working day and night and 43 pieces of rental

“"With two shifts of ironworkers

equipment in use, the ironworkers were moving
in every direction.” Dobbs had to maintain
the difficult balance between logistics and
shipping, and he had to ensure that the raising
gangs and second pass crews worked in
tandem to execute every change.



Extreme weather conditions added an additional

layer of challenges. But Walters was able to jump
every hurdle, a testament to the company’s
professionalism and the work ethic and commitment
of its partners.

Beyond the intricate inner workings of the
job site, the Cavendish Farms plant had some
unique technical aspects, starting with the
massive metal roof deck.

"The plant had very high wind load
requirements,” Verhey said. This was a
specific detail that was especially important
for southern Alberta’s weather patterns. "It
required a lot of extra fastening for the roof
deck system.”

The plant also required the use of many
different paint systems, largely dependent
on the activities that would take place in each
area of the building. "The process area has a
very high-quality, expensive multi-coat paint
system,” Verhey said, as is required to meet
food processing standards. Other areas of
the plant used lower grade paint systems.

Walters successfully juggled the plant's
specific needs and unanticipated demands
to complete the project, an accomplishment
that certainly stands out in the company’s
already notable portfolio but will also leave
an indelible imprint in Lethbridge.

A PROJECT WITH IMPACT

The completion of the processing plant
enables Cavendish Farms to nearly triple its
annual production capacity. The company
expects to grow upwards of 15,000 acres
of potatoes, up from 6,000 acres. And CBC
reports that the plant will create 400 jobs in
southern Alberta.

The Cavendish Farms  project
also served as a way for Walters to
continue supporting Ironworkers
Local 725, Southern Alberta’s chapter
of local ironworkers, rodbusters and
welders. Walters and Ironworkers have
maintained a partnership across Canada
since the 1970s. Walters’ projects create
large-scale opportunities for [ronworkers
members, and their exceptional work
enables Walters to deliver projects of an

unmatched quality.
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So, on one hand, Cavendish Farms’
potato processing plant was a way
for Walters to continue to show its
unrivalled expertise and deliver a
challenging yet vital project. But even
greater are the benefits that will be
felt in Lethbridge for years to come.
This plant demonstrates the wide-
ranging power and importance of
these projects for everyone involved
— the builders, the owner, the workers
and the community. E
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Links for use in Steel Eccentrically Braced Frames

By Pedram Mortazavi, Oh-Sung Kwon, Constantin Christopoulos, Eden Lee,

STEEL ECCENTRICALLY  Braced
Frames (EBFs) have been proposed as Lateral
Load Resisting Systems (LLRS) for seismic appli-
cations since the early 1970s [1-2]. They provide
an attractive alternative to more commonly
used LLRS in steel structures such as Moment
Resisting Frames (MRFs) and Concentrically
Braced Frames (CBFs), by combining the struc-
tural advantages of both systems. Compared
to MRFs, EBFs exhibit higher lateral stiff-
ness and, therefore, the inter-storey drifts are
controlled much more effectively. In compar-
ison with CBFs, EBFs demonstrate a more
flexible response, leading to lower internal
forces and reducing the challenges with the
design of the capacity protected elements,
including the foundations. In addition, EBFs
provide more freedom in architectural
design by allowing for larger architectural
openings such as windows and doors within
the braced bay, compared to CBFs and
Buckling-Restrained Braced Frames (BRBFs).

During earthquakes, the mechanism for
energy dissipation in EBFs is achieved through
yielding of the segment of the floor beam
between the braces [see Figures 1 (a) and
(©)]. This portion of the beam that undergoes
controlled yielding is referred to as the link.
Depending on the length of the link beam
compared to the bay length, conventional
EBFs are classified into flexural EBFs and shear-
critical EBFs. In flexural EBFs, the link beam is
long enough to develop significant bending
moments and form flexural plastic hinges at
both ends when the building is subjected
to lateral loads. In shear-critical EBFs, on the
other hand, the yielding mechanism is primarily
through shear yielding of the web. This can be
better understood by considering the loading
state of an EBF link under lateral loads, which is
shown in Figure 1 (¢). By adding web stiffeners

22 | WINTER 2020 ADVANTAGE STEEL

7\

M
Beam '

v, —.—
Beam

F -_-
Beam

s <~
M s 1
N ¢
K\

(c)

FIGURE 1: (a) Conventional EBFs, (b) Deformed Shape of Shear-Critical EBFs and (c) Distribution of

Internal Forces in EBFs.

to prevent web buckling and lateral support
to prevent lateral torsional buckling, shear
critical EBF links can provide a stable energy
dissipation as they take advantage of uniform
web yielding instead of local flexural hinging
[3]. Therefore, shear critical links are preferred
in the design of conventional EBFs. While
conventional shear links typically provide
stable energy dissipation, their ultimate
response is limited by weld cracks and web
fracturing close to the stiffeners and thus the
allowable link rotation during design is limited
to 0.08 radians.

About a decade ago through a joint project
between the University of Toronto and Ecole
Polytechnique of Montreal, replaceable shear
links were proposed for seismic applications
[4]. The proposed system facilitated post-
repairs  and
design and construction of EBFs. Since then,

earthquake simplified  the

replaceable shear links have steadily gained
attention from the engineering community
in seismically active regions and, in particular,
have been used in rebuilding of Christchurch
[5]. Despite providing several advantages over
conventional EBFs, replaceable EBF links have
both complex detailing and stringent welding
requirements and are still limited to 0.08 rad
maximum plastic rotation.

The present study, which is a joint project
between the University of Toronto and
Cast Connex Corporation, investigates the
performance of a new generation of energy
dissipative links in EBFs known as Replaceable
Cast Steel Links. The system benefits from
casting
freedom of geometry in structural design as

steel technology which offers
well as highly improved response attributes
such as significantly increased ductility and

material low-cycle fatigue life. These new links



University of Toronto and Justin Binder, Michael Gray, Cast Connex Corporation
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FIGURE 2: Conceptual lllustration of the Proposed Cast Steel Replaceable Links

are tapered such that they will develop uniform
yieldingin flexure and are designed to improve
upon the fracture performance and rotation
limits associated with conventional shear links.

The concept of Replaceable Cast Steel Links
was first proposed by Tan and Christopoulos
[6] through a numerical study. The authors
proposed a hollow structural box shape, with
a tapered width such that the link’s flexural

capacity would match the distribution of
bending moments along the length of the
member. In the present study, the design
of the Cast Steel Links was modified to
maintain constant cross-sectional area over
the length of the link, while tapering the
width, the height and the thickness of the
element. A conceptual illustration of the
proposed system is shown in Figure 2.

CAST STEEL LINK IN AN
ECCENTRICALLY BRACED FRAME

Figure 2: In order to experimentally
validate the response of the system,
several experiments are designed and
are currently being carried out at the
University of Toronto Structural Testing
Facilities. In the first set of experiments,
the response of the proposed cast steel
links will be validated on a component
level. The test setup and the specimens
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A loading
the axial
loading frame that will impose the same

are shown in Figure 3 (a).
frame is designed within
loading conditions on the link as it would
experience in a real building.

In the next set of experiments, the
response of the system will be validated
within a one-storey steel frame in order
to assess the performance of the system
globally and as part of a structural system.
These tests will be followed by pseudo-
dynamic hybrid simulations, which enables
the experiments to have a much better
and more direct correlation with what
structural components experience during
real earthquakes. This is done by physically
representing the yielding
of the structure in the laboratory, while
the the
numerically. The experimental setup for

component

modelling rest of structure
these tests is shown in Figure 4.
The

complemented

experimental  program  will be

with a comprehensive
numerical study on the response of cast steel
EBFs on a component level and a system
level. Design provisions and guidelines will
be developed for design and implementation
of Replaceable Cast Steel Links in Steel EBFs.

The rotational capacity of the proposed links

FIGURE 3: Component-Level Experimental Validation

is expected to be substantially higher than
the conventional links.

This research project will investigate
a new concept for replaceable links for
use in eccentrically braced frames which

seeks to improve and ease the design
process, performance and construction
of steel EBFs, helping to keep steel as
the primary material of choice for seismic
applications. E

FIGURE 4: A view of the Experimental Setups in the University of Toronto Structural Testing Facilities

[1] Fujimoto, M. (1972). Structural Characteristics of Eccentric K-Braced Frames, Translated, AlJ, No. 195, May 1972.
[2] Popov, E. P.,, Takanashi, K., Roeder, C. W. (1976). Structural Steel Bracing Systems: Behavior Under Cyclic Loading. Earthquake Engineering Research Centre, Report No. EERC 76-16,

June 1976.

[3] Kasai, K., Popov, E. P. (1986). General Behaviour of WF Steel Shear Link Beams. Journal of Structural Engineering (ASCE) 1986; 112(2): 362-381.
[4] Mansour, N., Christopoulos, C., Tremblay, R. (2011). Experimental Validation of Replaceable Shear Links for Eccentrically Braced Steel Frames, Journal of Structural Engineering

(ASCE) 2011; 137 (10):1141-1152.

[5] Bruneau, M., MacRae, G. (2017). Reconstructing Christchurch: A Seismic Shift in Building Structural Systems, The Quake Centre, University of Canterbury.
[6] Tan, K. G., Christopoulos, C. (2016). Development of Replaceable Cast Steel Links for Eccentrically Braced Frames, Journal of Structural Engineering (ASCE), 2016, 142(10):04016079.
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AUMANITI, THE RUMAN

In the heart of the ¢

ty

By LEMAY / ELEMA + GROUPE SMI




LOCATED IN DOWNTOWN MONTREAL, the Humaniti
complex is a mixed-use project stretching 120 metres high, with 39 floors
of various vocations. The complex includes 1,600 m2 of commercial space,
6,000 m2 of office space, a 193-room hotel and a residential tower with
314 rental units and 150 condominiums. The building’s five-storey under-
ground parking lot will include electric vehicle charging stations, a car-
sharing service and space for approximately 125 bicycles.

Built at the edge of Old Montréal where three distinct neighbourhoods
converge, the boldly designed building is shaped like the letter “h.”
Inspired by how humans interact with their surroundings, this avant-garde
complex sets a precedent as one of the tallest multipurpose towers in
Montréal's International District. Its unique design frames the city’s views,
moments and living spaces.

The building acts as an extension of the beautiful Place Jean-Paul-
Riopelle public square, which is surrounded by the Palais des congrés de
Montréal, the Caisse de dépot et placement du Québec (CDPQ)'s head
office and the InterContinental Montreal hotel. The Humaniti complex’s
facade will become the fourth wall of this magnificent urban room where

1 . .
La Joute , a breathtaking fountain sculpture, takes centre stage.

A SMART VERTICAL COMMUNITY

The Humaniti complex was created in response to Cogir Real Estate’s
desire to create a sense of community in this extremely dense
neighbourhood. Montréal's first smart vertical community will be a
source of pride for urban clients who can work, eat and enjoy themselves
before heading home, all without leaving the comfort of this complex
aiming for LEED and WELL certifications, the first such building of this
height in Quebec.

Multi-sensory human experiences will abound in an environment that
fosters dialogue and openness. The upper floors include two outdoor
pools, three outdoor terraces and a nine-storey concrete structure for
the hotel section, built on a three-storey steel structure which bridges
the office volume and the residential tower. The gym, spa, pedestrian
esplanade and many common areas are just a few of the complex’s
impressive features.

TREMENDOUS CHALLENGES OVERCOME WITH STEEL

In ordertorespectthe purity of the "h" shape, one of the key architectural
features of the project, the structure could not include intermediary
columns at mid-span, which would have been required with a concrete-
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only structure. This was the inspiration for
the idea of a hybrid steel/concrete structure.
Designing and assembling its connections
required immense precision and meticulous
attention to detail.

The steel structure had to be erected
more than 20 metres above ground between
two multi-storey concrete towers within
an extraordinarily tight perimeter in the
downtown core. The three-storey, 27-metre-
long transfer frame, which bears the load of
nine storeys of concrete (including one of the
two exterior pools on its roof-terrace), had to
be erected using tower cranes only, without
any scaffolding. Coordinating the cranes,
transportation and lifting plans presented
several challenges that had to be overcome to
ensure the project’s success.

To establish the foundation for this steel
transfer structure, a lateral load-resisting
system had to be designed for the seamless
structure, which was supported by two separate
podiums. The transfer frame was designed as a
free-standing structure during construction to
avoid the need for temporary supports. This
was just one of many innovative solutions that
the Humaniti project has inspired.

A MULTIPURPOSE SITE
The arrow, the tallest and most slender part of
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the complex, is comprised of residential units,
a small portion of the hotel and commercial
space. Together with the adjacent volumes,
it creates an urban room at street level that
frames the public space and creates a strong
dialogue between the site, the public square
and Bleury Street. At the neighbourhood
level, a second room is created, where the
hotel and the residential tower intersect. At
the metropolitan level, a third room echoes
Montréal's distinctive skyline with its many
skyscrapers and Mount Royal.

The three levels are superimposed, while a
path through the building is cleared at ground
level to assure the complex’s openness and
create fluidity between public and private
spaces. Designed as a continuation of the
adjacent public space, the heart of the
complex is devised to be accessible, with a
ground floor full of windows to the outside.
The building seems to float along Bleury
Street as it opens onto the inner square,
forging physical connections and allowing for

visual access to the urban landscape. The 9 x
110-metre blade of the complex overlooks the
street corner, creating a captivating element for
the square.

When considered as a whole, the building
provides an intriguing image of two narrow
blades splitting apart. The truncated shape
of the taller blade pays tribute to New York's
Flatiron Building. The second blade touches the
ground though appearing detached from the
monolithic portion of the building. This effect
amplifies the visual experience for pedestrians
as they observe the building from Place Jean-
Paul-Riopelle. The blades are architectural
beacons designed to connect the project on
three planes. Separate from the portions it
conceals, each blade has a specific tectonic
quality that calls upon the architectural
language of the three distinct levels of the
urban environment.

The hive concept was incorporated to
address the idea of a vertical community. The
prefabricated balconies break with the scale of

1. La Joute is a sculptural installation by Jean-Paul Riopelle (1923-2002) composed of 30 bronze elements representing some of the animal and mythical figures that marked the artist’s
childhood and captured his imagination. The artwork features a circle of fire that rises in a fabulous exchange of mist and light at night.
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the project to create a domestic space. The
distinctive hives are not fully visible from the
street. Arranged in staggered rows, the hives
let natural light into the residential units and
produce panoramic views from within them.
Seen as a whole, the order and simplicity of
the hives draw the eye.

A STATEMENT PROJECT

If the Humaniti project had to be
described in just one word, that word
would be “convergence.” From an
urban perspective, the complex is at
the convergence of the Quartier des
spectacles, the Quartier international and
Old Montréal. Architecturally, the building

is the result of the convergence of perfectly

combined and interconnected mixed
uses. And the building’s engineering relies
on the convergence of the structural
capabilities of concrete and steel,
providing this unprecedented project
with the perfect blend of strength and
spatial flexibility. Estimated at $200
million, work began in July 2017 and is
scheduled for completion in 2020. &

ELEMA Vice President Félix Bédard
was awarded Young Engineer/Architect
of the Year for this project at the CISC
Quebec Gala on November 11, 2019.
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Benson Steel leads steel work at new airport terminal

By Robert Morrison, P. Eng., Benson Steel




IN MARCH OF 2017, the construction

of a new, modern and dynamic passenger
at the LF Wade
Airport in  Hamilton,

terminal International
Bermuda began.
This multimillion-dollar project has a good
with CISC

member Benson Steel Limited winning the

deal of Canadian content,

bid for supply and install of the steel for the
project, and Aecon Group Inc., a construction
contracting firm from Toronto with a Bermuda
subsidiary, winning the bid to design,
construct and finance the project, along with
long-term operation and maintenance.

In addition to these two Canadian
companies being involved in the construction
of the project, it is being financed through
a public-private partnership between the
government of Bermuda and the Canadian
Commercial Corporation.

“The biggest challenge for our company
to supply and install the steel for the airport
was the distance from home and dealing
with the shipping of the steel to the island,”
said Rob Morrison from Benson Steel. “This
was a huge terminal requiring tall support Y’
columns and long roof girders that did not fit
into regular shipping trailers.” He went on to
say the larger steel parts had to be shipped in
pieces and assembled at the site.

WORKING OFFSHORE

The steel requirements for the terminal
were more than 3,400 tons (24,670 m?.
Doing this work on an island like Bermuda
involved a number of challenges. One
ongoing challenge was the time required to
receive additional steel or other needs like
parts for changes or revisions on the site.
Normally supplies of this type could be easily

accomplished in a few days for sites in Canada
or the US. For Bermuda, it took anywhere
from a week to two weeks to be shipped,
and this had to be allowed for in the design,
fabrication and overall construction schedule.

Moving steel to Bermuda for the job was a
complex process. Steel prepared in Canada
had to be ground transported to New Jersey
where the shipping trucks were loaded on
a ship. The ship then moved the trucks to
Hamilton (the capital of Bermuda), and once
offloaded, the trucks moved the steel to the
site. The design team chose steel for the
entire frame of the building. The building is
more than 277,000 square feet, the largest
project of its kind in Bermuda.

From a steel parts perspective, the terminal
design included 46 columns to support the
roofing and floor structure. Because of the
height needed and the size of standard
shipping trailers, the “Y" columns had to be
shipped in three parts: the base columns and
the special “Y" castings supplied by Cast
Connex Corporation (one shop fabricated
piece) plus two branches that completed
each column. The diagonal trunk columns
were also a challenge because of their shape
and the difficulty of loading them onto
a trailer. Once onsite, the three parts of
the columns had to be assembled and field
welded before installation.

Another the
design was Bermuda's approach to water

interesting  aspect  of
conservation. The country does not have
reservoirs or running water coming from
the street for homes and businesses. The
whole of the island operates on collection
of rainwater for meeting the individual
freshwater needs of each building on
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the island. In keeping with this approach,
the design of the terminal roof was
sloped to allow for rainwater runoff into
large cisterns situated in the ground.
The collected water is then used for
the airport. This green protocol added
significant structure to the already
complex terminal building.

The required design
elements to comply with building standards

terminal also

established to minimize the effects of
hurricanes. Though this did not directly
affect the steel parts of the building, the
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design criteria was based on allowing
"uplift” in the building structure to deal with
the significant air pressure accumulation
in a building when subjected to hurricane
force winds. Many of the key connections
in the structure of the building had to be
somewhat flexible and expand to handle
potential  significant
hurricane conditions.

movement under

Other engineering issues that Benson
had to deal with in Bermuda included
elevating the foundation of the terminal.
The elevated structure

reduces risk of

: {....rﬂl‘ /”/’/ 4 ”/ |

flooding and allows more natural light that
improves energy efficiency. The terminal
foundation was elevated to one metre
above grade level to meet this concern.

A positive matter concerning
engineering that worked well with the
Canadian the

project is the use of Canadian construction

companies involved in
standards for work being done on the
island. Bermuda uses Canadian standards
in a wide variety of areas because of a
longstanding partnership with Canada on
a number of fronts.

HISTORY IN BERMUDA

“Bensonhashad along history of supplying
"This
was the first time

steel to Bermuda,” said Morrison.

project, however,
Benson took the lead on erection of
the steel on a construction project.” He

went on to say that Benson used local



I lae TN -

rJ

e

|
steel erectors for the assembly, welding and installation of the
structural steel and stair parts of the terminal.

The outer construction of the terminal is now complete and
the interior of the building is being completed. The 277,300ft?
terminal will feature larger security and departure areas as well
as six new jet bridges, which are planned to increase to 11 in
the future. The terminal will also have a large area for food,
beverages and shops as well as lounges for passengers.

The steel and glass roof on the terminal has been designed
to withstand the semi-tropical climate, and the interior is an
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PROJECT DETAILS

PROJECT: L.F. WADE INTERNATIONAL AIRPORT REDEVELOPMENT PROJECT -
BERMUDA STEEL VOLUME: 3,400 TONS (24,670 M? STEEL TYPE: ASTM-A992

SHIPPING VOLUME: 179 TRUCK LOADS

SUPPLIERS & CONTRACTORS: AECON GROUP | BENSON STEEL |
CAST CONNEX CORPORATION | SPN SUPPLIERS | SALIT STEEL |
CANAM | SHERWIN WILLIAMS | PEDDINGHAUS | BOULONS PLUS | KUBES

STEEL | LINDE | MACALLOY | SALTRADING LTD.

open layout incorporating typical Bermudian architecture of
sloping, triangular roof angles. The new terminal is being built
on the existing airport property across from the old terminal
to permit construction of the terminal without hindering any of
the normal airport operations. The new terminal is planned to
be opened in May or September of 2020.

For more information on the new Bermuda airport terminal, go
to bermudaairport.com/about-skyport/new-terminal.
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- Forming and Rolling of Plate

»Specialized Aluminum Bending

-Bending of Pipe & All Structural
Sections

» Custom Industrial &AESS
Fabrication

-Beam Cambering

*Induction Bending

b Joras |
kubes@kubesteel.com
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FEATURE

Erected by E.S. Fox Limited

By Steve Matthews, Area Manager, Structural Steel & Bridge Division




THRILL SEEKERS anxiously awaited
the opening of Canada’s Wonderland Theme
Park this year, as the 2019 season brought with
it the public opening of the world’s longest,
tallest and fastest dive coaster.

The Yukon Striker Dive Coaster is
Wonderland's newest attraction, taking
park goers on an unforgettable ride as they
plunge down 245 feet of track at 80 mph into
an underwater tunnel, then soar up through
four inversions, including a 360-degree loop
—arecord-breaking feature for a dive coaster.
Ironworkers pieced together 107 various
elements to create a 3,625 track that alone
weighed up to 1,334 tons.

The opening of the ride was an
exciting event for the public, but the

assembly and erection of this high-

profile attraction brought a thrill to the
Ironworkers and constructors behind
the scenes of the new coaster.

Being awarded this job was a huge
victory for E.S. Fox Limited (a CISC
Erector Member). The company was
the only unionized bidder pre-qualified
for this coveted contract, competing
against many non-union  coaster
builders in the U.S. and Quebec. Even
after erection began on site, E.S. Fox
had to fight to keep this job in the
hands of unionized Ironworkers. Claims
were made by the Millwrights Union
that this job was 100 per cent Millwright
work because the roller coaster was
a conveyor belt, and they demanded
a markup meeting be held to discuss
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FEATURE

A bird's eye view of two cranes lifting track elements to

record-breaking heights.

STRUCTURAL STEEL SPECIALISTS

Moore Brothers Transport Ltd.
1834 Drew Road | Mississauga, ON L5S 1J6

Tel: 905-673-6730 | Fax: 905-673-8680
Toll Free: 1-866-279-7907
smoore@moorebrothers.ca | www.moorebrothers.ca
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the matter. After representatives from Local 721, E.S. Fox and the
Millwrights Union met, the entire project remained as Ironworker scope.

The project was approximately 28,000 man-hours and involved several
complex lifts in restricted areas while enduring intense winter weather
conditions. Some operations required four to five cranes to execute. In spite
of the various challenges, this was a dream job to many. “The Ironworkers
loved working on this project and took a lot of pride in building it in the harsh
Canadian winter.” Said Steve Matthews, Area Manager of the Structural Steel
and Bridge Division of E.S. Fox Limited, "Hats off to the crew for completing
this job safely and on time despite a lot of inclement weather.”

The Yukon Striker marks the third project completed by E.S. Fox Limited
at Canada's Wonderland. It was a complex job that changed the skyline of
Canada's premiertheme park, and E.S. Fox Limited and Local 721 Ironworkers

are proud to have been a part of it.

Two Ironworkers completing bolting operations at a splice location of
two track elements.

Ironworkers guide the last track element into place for a 360-degree
loop.



SMALLER.
SMARTER.
QUIETER.

MORE POWERFUL.

Learn more at www.shop.messer-ca.com part.11340955

The Lincoln Electric’ Ranger® 330MPX™

» |s up to 20% smaller, and.25%lighter
- than other machines-inits lass

| »Offers asuite of new technology
that impraves weld perfoarmance and
productivity

» IS up to 60% quieter, enhancing
safety and comfort in the workplace

| » Can weld at up to 330 amps, 28 volts
at 100% duty cycle

\ S
N (LiNCOLN.




NEWS AND EVENTS

NEW MEMBERS & ASSOCIATES
(SEPTEMBER 2019)

MEMBERS
Steel Fabricator
Al Industries
Surrey, BC

ASSOCIATES

National Supplier:

The Sherwin-Williams Company
National Listing

Supplier:

Les Produits Métalliques Bailey
Limitée

Dorval, QC

Graitec Inc
Montreal, QC

AGT Robotics
Trois-Rivieres, QC

Builder/Stakeholder:
Upbrella Construction
Brossard, QC

Consultant Company:
COSEB Inc.

1401 boul. Franquet
Chambly, QC

Professional Individual:
Ahmed Altalmas
Red Deer, AB

Iraj Hoshyari
Langley, BC

Ragavan Srinivasan
Red Deer, AB

Ryan DeMerchant
Fredericton, NB

Sean Hutchinson
Toronto, ON

Kyle Girouard
Bathurst, NB
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FEB (DAY TBD) MAR (DAY TBD)
e "f_h CIsC P Manitoba
L e— Manitoba/ Careers Day
e NW Ontario s
Day at the ARENS A
Legislature
MAY (DAY TBD)
CISC Quebec
m Steel Industry
n Research and
E Innovation
2 Conference
MAY 14- 17 MAY 4-5
Canadian ‘ Skills
Steel Bridge SKILLS Ontario
THE CANADIAN g ‘
NATIONALSTEEE = [OCelleisn e £ Young
BRIDGE SR \\/ostern WOMEN'S Women's
R O University, l‘:““““"c‘ Conference
London Ontario o
JUNE (DAY TBD) JULY (DAY TBD)

e 41st
s ICco Annual CISC

: ' b ] Ontario Golf
; st Annual

CISC Ontario Day
1 Golf Day

Ontario

8th Annual
Benefit Golf
Spectacular

cisc "
MAMITOBA/NW

ONTARIO GOLF
SPECTACULAR

SEPT 28TH-30TH / FAIRMONT WINNIPEG HOTEL, WINNIPEG, MB

cisc L icca

THE CANADIAN 1

STEEL CONFERENCE

——__ Canadian Steel Conference
; . The Canadian Steel Conference is highly recognized as the steel
| construction industry’s premier event to collaborate with key stakeholders
| and define industry best practices.
Location: Fairmont Winnipeg Hotel, Winnipeg, MB
Date: Sept 28th-30th
Site: www.canadiansteelconference.ca

NOV (DAY TBD)

OCT (DAY TBD)
Guebec Symposium Quebec
On Stanl & Exponition i
i e Symposium
BURSTING THE BUBBLE on Steel &
Exposition

CISC Quebec
"V = Steel Awards
of Excellence
in Steel

Construction



PRODUCTS AND SERVICES

Your partner for structural and specialized steel MQM Quality
work services to the North American Energy/Power Manufacturing Ltd

Generation, Oil and Gas, Mining, Agriculture, Forestry, Telephone : 506—395—7777.
and General Commercial Construction Fax : 506-395-7770

P.0. Box 3586 Main Station e e

2676 Commerce Street e e
Tracadie, New Brunswick E1X 1G5
www.mgm.ca
We bring your goals to life with structure Atkil‘_ls + Val] Groll
and integrity. Balancing practical expertise with Consulting Engineers

innovative ideas, we know how to make your vision Phone: (416) 489-7888
real, on time and on budget.

VAN ATKINS +
\V4 VAN GROLL

CONSULTING ENGINEERS

Email: hello@atkinsvangroll.com
130 Bridgeland Avenue, Suite 101
Toronto, ON M6A 174
atkinsvangroll.com

Exact is proudly serving you from our 5 Canadian

offices located in British Columbia, Alberta and Exact Detailing LTD.

New Brunswick.

* Structural and Miscellaneous Steel Detailing Phone : (250) 590-5244 '

« Connection Design 1770 Fort St. Unit 200 E A C T
e Concrete Drafting Victoria, BC V8R 1J5 ,

e BIM Coordination www.exactdetailing.com

e 3D Survey and Point Cloud Integration

cisc L Icca

CAHADIAN INSTITUTE CONSTRUCTION i =
INSTITUT CANADIEN DE l:mrwm:non EH ACIER

" CISC DESIGN MODULES
MODULE 4 & 5

'STRAIGHT AND CURVED STEEL
GIRDER BRIDGES

NOW AVAILABLE ON THE CISC STOREFRONT!
WWW.CISC-ICCA.CA/PUBLICATIONS-APPS/
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NEWS AND EVENTS

COMMON CODES AND STANDARDS FOR DESIGN
AND CONSTRUCTION OF STEEL STRUCTURES

Current Status and Future Publication Targets

Code/Standard/Supplement/
Commentary/Referenced Document

Current Edition

Next Edition/Revision  Publication Target

National Building Code of Canada (NBC) NBC 2015 NBC 2020 Dec. 2020
NBC Structural Commentaries NBC 2015 NBC 2020 2021
(Part 4 of Div. B) Str. Comm. Str. Comm.
CSA S16 Design of Steel Structures CSA S16-19 CSA S16-24 2024
CISC Commentary on CSA $16 CISC Handoook CISC Handbook 12th st 2020
(Part 2 of CISC Handbook of Steel Construction) 3rd Printing? Edition

ra Printing
CISC Moment Connections for Seismic Applications 2nd Edition® 3rd Edition Sep. 2019
CSA S6 Canadian Highway Bridge Design Code CSA S6-19 CSA S6-24 2024
CSA $6.1 Commentary on Canadian Highway Bridge CSA 56.1-19 CSA S6.1-24 2024
Design Code
CSA G40.20/G40.21 General Requirements for Rolled or
Welded Structural Quality Steel/Structural Quality Steel G40.20-13 G40.21-13 TBA
CSA W59 Welded Steel Construction (Metal Arc Welding) CSA W59-18 CSA W59-23 Sep. 2023
CSAW47.1 Certification of Companies CSA W47.1-09 (R2014) CSA W47.1-19 Summer 2019
for Fusion Welding of Steel
CSA S136 North American Specification for the Design of .
Cold-Formed Steel Structural Members e Syzelementhie. | Sfprting 20115
CSA 5136.1 Commentary on CSA 5136 CSA S5136.1-16 Supplement No. 1 Spring 2019

'CISC Handbook of Steel Construction - 11th Edition includes CSA S16-14, its Commentary, CISC Code of Standard Practice - 8th Edition
(new), and design and detailing aids in accordance with CSA S16-14

23rd Printing of Handbook has been updated to reflect changes introduced in CSA S16-14 Update No. 1 released in Dec. 2016

JAdopted in S16-14 by reference

TBA = to be advised

BORDEN GRATINGS

an 1SO: goo01-2015 registered company

Established 1955
Beeton ¢ Ontario « Canada
Fax: (905) 729-3116 * Head Office: (905) 729-2229 « Toll free: 1-800-263-2013 ¢ E-mail: info@bordengratings.com ¢ Website: www.bordengratings.com

manufacturers of bar-on-edge gratings in carbon steel, aluminum and stainless steel alloys

o
| |n ‘h \" : I N
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MEMBER AND ASSOCIATE PRODUCTS/SERVICES DIRECTORY

Membership list as of November 13,2019

Legend:

*sales office only
B Buildings
Br  Bridges

S Structural

P Platework

J Open-web Steel Joist

MEMBERS

FABRICATOR

ATLANTIC

Cherubini Metal Works Limited B, Br, P, S
Dartmouth, NS 902-468-5630
www.cherubinigroup.com

Design Built Mechanical Inc. B,Br, S
Charlo, NB 506-684-2765
www.dbminc.ca

Livingston Steel Inc. B,S
Summerside, PE 902-724-2424
http://livingstonsteel.com

Mearid Industries Limited B,S
Windsor Junction, NS 902-860-1138
www.marid.ca

Modular Fabrication Inc. Br, S
Miramichi, NB 506-622-1900
www.modularfab.com

MQM Quality Manufacturing Ltd. RS
Tracadie-Sheila, NB 506-395-7777
www.mgm.ca

MSE Inc. B,RS
Borden-Carleton, PE 902-855-2100
www.mseinc.ca

Ocean Steel & Construction Ltd.

Fredericton, NB 506-444-7989
www.oceansteel.com

Ocean Steel & Construction Ltd. B, B, P, S
SaintJohn, NB 506-632-2600
www.oceansteel.com

Prebilt Structures Ltd. B,Br,P.S
Charlottetown, PE 902-892-8577
www.prebiltsteel.com

RKO Steel Limited B,RS
Dartmouth, NS 902-468-1322

RKO Steel Limited Br, S
Dartmouth, NS
www.rkosteel.com

Tek Steel Ltd. S
Fredericton, NB 506-452-1949
www.teksteelltd.com

QUEBEC

Acier Métaux Spec. inc.
Chateauguay, QC
www.metauxspec.ca

S
450-698-2161

Acier MYK Fabrication Inc.
Jonquiere, QC
www.aciermyk.com

418-542-9381

Acier Robel inc.
St-Eustache, QC
www.acierrobel.com

S
450-623-8449

Acier Sélect
St-Jean-sur-Richelieu, QC
www.acierselect.com

B
450-545-1767

Canam-Bridges B, S
Laval,QC 450-786-1300
www.canambridges.com

Canam-Bridges
Quebec City, QC
www.canambridges.com

Canam-Buildings
Bouchenville, QC
www.canam-construction.com

Canam-Structures
Saint-Gédéon-de-Beauce, QC
https:/www.canamstructures.com

Charpentes d'acier Sofab Inc.

Bouchewille, QC
www.sofab.ca

Constructions PROCO Inc.
St. Nazaire, QC
WWW.Proco.ca

Lainco Inc.
Terrebonne, QC
www.lainco.ca

Les Aciers Fax inc.
Quebec, QC

Les Constructions Beauce-Atlas |

Ste-Marie de Beauce, QC
www.beauceatlas.ca

Les Constructions Beauce-Atlas |

Ste-Marie de Beauce, QC

Les Industries V.M. Inc.
Longueuil, QC
www.industriesvm.com

Les Structures CDL Inc.
St-Romuald, QC
www.structurescdl.com

Les Structures G.B. Ltée
Rimouski, QC
www.structuresgh.com

Métal Moro inc
Montmagny, QC
www.metalmoro.com

Métal Perreault Inc.
Donnacona, QC
www.metalperreault.com

Mometal Structures Inc.
Varennes, QC
www.mometal.com

NGA Structure Inc.
Drummondville, QC
WWW.Nga.qe.ca

Norgate Metal 2012 Inc.
La Guadeloupe, QC
www.norgatemetal.com

Produits Métalliques PMI
Rimouski, QC
www.pmistructures.com

Quirion Métal Inc.
Beauceville, QC
www.quirionmetal.com

Structures XL
Terrebonne, QC
www.structuresxl.com

Sturo Metal Inc.
Lévis,QC
www.sturometal.com

Supermétal Structures Inc.
Lévis, QC
www.supermetal.com

Tecno-Métal inc.
Quebec, QC
www.tecnometal.qc.ca

Br
418-683-2561

J,S

)
418-582-3331
S
450-641-2618

S
418-668-3371

B,Br,S
450-965-6010

B,S
418-841-7771
nc. B,S
418-387-4872

nc. Br
S
450-651-4901

S
418-839-1421

RS
418-724-9433

S
4182481018

B,RS
418-285-4499

B, S
450-929-3999

B, S
819-477-6891

B
418-459-6988

S
418-723-2610

S
418-774-9881

B,Br,J
450-968-0800
S
418-833-2107

RS
418-834-1955

B, S
418-682-0315

ONTARIO

AC Metal Fabricating Ltd.

Oldcastle, ON 519-737-6007
ACL Steel Ltd. S
Kitchener, ON 519-568-8822
www.aclsteel.ca

Akal Steel (2005) Inc. B,PS
Brampton, ON 905-458-7555
www.akalsteel.ca

Algonquin Bridge

A Division of AlL International Inc. Br
Thorndale, ON 226-213-4707
http://algonquinbrige.com

Arkbro Structures S
Mississauga, ON 905-766-4038
www.arkbrostructures.com

Benson Steel Limited J,S
Bolton, ON 905-857-0684

www.bensonsteel.com

Burnco Mfg. Inc.
Concord, ON
www.bumncomfg.com

Br,S
905-761-6155

Core Metal Inc.
Oakville, ON
www.coremetal.com

S
905-829-8588

Canam-Buildings
Mississauga, ON
www.canam-construction.com

J, S
905-671-3460

Central Welding & Iron Works B,Br,R S
North Bay, ON 705-474-0350
www.centralwelding.ca

Cooksville Steel Limited S
Kitchener, ON 519-893-7646
www.cooksvillesteel.com

Cooksville Steel Limited S
Mississauga, ON 905-277-9538

www.cooksvillesteel.com

D & M Steel Ltd. S

Newmarket, ON 905-836-6612
Fortran Steel Contracting Ltd. S
Ottawa, ON 613-821-4014
www.fortransteel.com

G &P Welding and Iron Works RS
North Bay, ON 705-472-5454

www.gpwelding.com

Gensteel - Division of Austin Steel Group Inc. S

Brampton, ON 905-799-3324
www.gensteel.ca

Hans Steel Canada B, Br, P
Stouffville, ON 905-640-1000
IBL Structural Steel Limited B

Mississauga, ON 905-671-3301

www.iblsteel.com

JCT Metals Inc. S
Strathroy, ON 519-518-0246
www.jctmetalsinc.com

Lambton Metal Service S
Sarnia, ON 519-344-3939
www.lambtonmetalservice.ca

Linesteel (1973) Limited B,S
Barrie, ON 705-721-6677
www.linesteel.com

Lorvin Steel Ltd. S
Brampton, ON 905-458-8850
www.lorvinsteel.com

M&G Steel Ltd. S
Oakville, ON 905-469-6442
www.mgsteel.ca

M.LG. Structural Steel

(Div. of 3526674 Canada Inc.) S
St-sidore, ON 613-524-5537
www.migsteel.com

Mariani Metal Fabricators Limited S
Etobicoke, ON 416-798-2969
www.marianimetal.com

Mirage Steel Limited S
Brampton, ON 905-458-7022
www.miragesteel.com

Norak Steel Construction Limited S
Concord, ON 905-669-1767
www.noraksteel.com

Pittsburgh Steel Group S
Mississauga, ON 905-362-5097
www.pittsburghsteel.com

Quad Steel Inc. S
Bolton, ON 905-857-9404

www.quadsteel.ca

Shannon Steel Inc.
Orangeville, ON
www.shannonsteel.com

S
519-941-7000

Steelcon Fabrication Inc. B
Brampton, ON 416-798-3343
www.steelcon.ca

Telco Steel Works Ltd. S
Guelph, ON 519-837-1973
www.telcosteelworks.ca

Trade-Tech Industries, Inc. B,RS
Port Hope, ON 905-623-5060
www.tradetech.ca

Tresman Steel Industries Ltd. S
Mississauga, ON 905-795-8757
www.tresmansteel.com

Trevco Steel Ltd. B
Erin, ON 519-833-9009
www.treveosteel.ca

Victoria Steel Corporation S
Oldcastle, ON 519-737-6151
www.victoriasteel.ca

Vulcraft Canada, Inc. J
Ancaster, ON 289-443-2000
www.vulcraft.ca

Walters Inc. Br,PS
Hamilton, ON 905-388-7111
www.waltersinc.com

Walters Inc. B,PS
Princeton, ON

www.waltersinc.com

Walters Inc. B,RS
Stoney Creek, ON

www.waltersinc.com

MANITOBA / NW ONTARIO

Abesco Ltd. S
Winnipeg, MB 204-667-3981
www.abesco.ca

Behlen Industries LP B, Br
Brandon, MB 204-728-1188
www.behlen.ca

Capitol Steel Corp. Br, S
Winnipeg, MB 204-889-9980
www.capitolsteel.ca

Coastal Steel Construction Limited RS
Thunder Bay, ON 807-623-4844
www.coastalsteel.ca

Lakehead Ironworks Inc. S
Thunder Bay, ON 807-622-0658

www.lakeheadironworks.com
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Sperling Industries Ltd. B,Br,PS
Sperling, MB 204-626-3401
www.sperlingind.com

Supreme Steel LP B,RS
Winnipeg, MB 204-589-7371
www.supremegroup.com

SASKATCHEWAN

Elance Steel Fabricating Co. Ltd. S
Saskatoon, SK 306-931-4412
www.elancesteel.com

IWL Steel Fabricators Ltd. B,RS
Martensville, SK 306-242-4077
www.iwlsteel.com

IWL Steel Fabricators Ltd. B,RS
Saskatoon, SK 306-242-4077
www.iwlsteel.com

Supreme Steel LP RS
Saskatoon, SK 3069751177
Www.supremegroup.com

Weldfab Ltd. S
Saskatoon, SK 306-955-4425
www.weldfab.com

ALBERTA

Bow Ridge Steel Fabricating S
Calgary, AB 403-230-3705
C.W. Carry Ltd. RS
Edmonton, AB 780-465-0381
WWW.CWarry.com

Canam-Buildings J,S
Calgary, AB 403-252-7591
www.canam-construction.com

Garneau Manufacturing Inc. S
Morinville, AB 780-939-2129
Metal-Fab Industries Ltd. S
Rock View, AB 403-236-5211
www.metal-fab.ca

Norfab Mfg (1993) Inc. B,RS
Edmonton, AB 780-447-5454
www.norfab.ca

Rapid-Span Bridges Inc. Br
County of Grande Prairie No. 1,AB 780-538-9199
RIMK Industries Inc. B,S
Calgary, AB 403-236:8777
Supermétal Structures Inc,, Westem Division  B'S
Leduc,AB 780-980-4830
www.supermetal.com

Supreme Steel LP Br,S
Acheson, AB 780-483-3278
Www.supremegroup.com

Supreme Steel LP RS
Edmonton, AB 780-467-2266
Www.supremegroup.com

Supreme Steel LP RS
Edmonton, AB 780-483-3278
www.supremegroup.com

Triangle Steel Ltd.

Calgary, AB

TSE Steel Ltd. S
Calgary, AB 403-279-6060
www.tsesteel.com

Vuleraft Canada Inc. J
Leduc,AB 587-453-0620
www.vulcraft.ca

WF Steel & Crane S
Nisku, AB 587-410-4830
www.wisteelandcrane.com
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BRITISH COLUMBIA

George Third & Son PS
Burnaby, BC 604-526-2333
www.gthird.com

Impact Ironworks Ltd. B, S
Surrey, BC 604-888-0851
JP Metal Masters 2000 Inc. B, Br, J,P, S
Maple Ridge, BC 604-465-8933
www.jpmetalmasters.com

Northern Steel Ltd. B, Br, P

Prince George, BC 250-561-1121

Pacific Industrial & Marine Ltd. Br, P
Duncan, BC 250-746-7272
www.pacificindustrialmarine.ca

Rapid-Span Structures Limited Br, P
Armstrong, BC 250-546-9676
www.rapidspan.com

Solid Rock Steel Fabricating Co. Ltd. S

Surrey, BC 604-581-1151
www.solidrocksteel.com

Supreme Steel Vancouver B,Br,P S
Delta, BC 604-524-4421
WWw.supremegroup.com

Warnaar Steel Tech Ltd. S
Kelowna, BC 250-765-8800
www.warnaarsteel.com

Wesbridge Steelworks Limited S
Delta, BC 604-946-8618
www.wesbridge.com

West Coast Steel Ltd. B, Br
Coquitlam, BC 604-554-0171

www.westcoaststeel.ca/

SERVICE CENTRE OR STEEL
WAREHOUSE

AJJ. Forsyth, A Division of Russel Metals Inc.
Delta, BC 604-525-0544
www.russelmetals.com

Acier Leroux Boucherville
Division de Métaux Russel Inc.
Bouchenville, QC
www.leroux-steel.com

450-641-2280

Acier Pacifique Inc.

Laval, QC 514-384-4690
www.pacificsteel.ca

Custom Plate & Profiles Ltd.

a div. of Samuel, Son Co. Ltd.

Delta, BC 604-524-8000

www.customplate.net
Cutto size steel plate in various grades to 12" thick.
Stock size sheets of plate to 12"

Metalium Inc.
Laval,QC
www.metalium.com

450-963-0411

Russel Metals Inc.
Edmonton, AB
www.russelmetals.com

780-439-2051

Russel Metals Inc.
Lakeside, NS
www.russelmetals.com

902-876-7861

Russel Metals Inc.
Mississauga, ON
www.russelmetals.com

905-819-7777

Russel Metals Inc.

Saskatoon, SK 306-931-3338

Russel Metals Inc.
Winnipeg, MB
www.russelmetals.com

204-772-0321

Samuel, Son & Co., Limited
Nisku, AB
www.samuel.com

780-955-4750

Triad Metals Inc.
Oshawa, ON
http://wwwiriadmetals.com

VARSTEEL Ltd.
Delta, BC
www.varsteel.ca
Beam, angle, channel, HSS plate, sheet, expanded
metal, pipe flats, rounds etc.

VARSTEEL Ltd.
Lethbridge, AB
www.varsteel.ca
Beam, angle, channel, HSS plate, sheet, Grating,
expanded metal, pipe, flats, rounds etc.

905-732-2100

604-946-2717

403-320-1953

VARSTEEL Ltd.

Nisku, AB 780-955-1953
www.varsteel.ca

VARSTEEL Ltd.

Saskatoon, SK 360-955-3777
www.varsteel.ca

STEEL MILL PRODUCER

Atlas Tube Canada ULC

Harrow, ON 519-738-5000
www.atlastube.com

Gerdau Corporation

Whitby, ON 905-668-8811
www.gerdau.com/longsteel

DETAILER

A.D. Drafting B
Brampton, ON 905-488-8216
A-1 Detailing and Engineering Ltd. B, P
Nackawic, NB 506-575-1222
Acklam Drafting Service B,Br, S
Tecumseh, ON 519-979-1674
Aerostar Drafting Services B
Georgetown, ON 905-702-7918
Apex Structural Design Ltd. B
Red Deer, AB 403-343-2001
www.apexstructural.ca

Astructures Inc. B,S
Chambly, QC 514-267-3840
www.astructures.com

CADD Atla Drafting & Design B
Edmonton, AB 780-461-3550
www.caddalta.com

Dessins de Structures DCA Inc. B
Lévis,QC 418-835-5140
www.structuredca.com

Draft-Tech Inc. B
Tecumseh, ON 519-979-3858
www.dtigroup.ca

Dtech Enterprises Inc. B
White Rock, BC 604-536-6572
www.dtechenterprises.com

Exact Detailing Ltd. B,Br, J,P
Victoria, BC 250-590-5244

www.exactdetailing.com

Haché Technical Services Ltd./Haché

Services Techniques Ltée B, P
Caraquet,NB 506-727-7800
Husky Detailing Inc. B
Zurich, ON 226-219-6293

www.huskydetailing.com

iGL inc. B
Trois-Riviéres, QC 888-573-4982
IKONA Drafting Services Inc.

Regina, SK 306-522-2650
INFocus Detailing Inc. B, Br,P
Kemble, ON 519-376:8717
www.infocusdetailing.com

IRESCO Ltd. B
Edmonton, AB 780-433-5606
www.steeldetailers.com

JCM & Associates Limited B,P
Frankford, ON 613-398-6510
www.jcmdrafting.com

JITECH ASSOCIATES, INC. B,Br,P S
Montreal, QC 514-697-8999
http:/fjitech.ca

JMT Consultants Inc. B, P
Winnipeg, MB 888-781-8952
www.jmtconsultants.com

JP Drafting Ltd. B,Br, J,P
Maple Ridge, BC 604-465-8933

www.jpdrafting.com

KGS Group Steel Detailing Division B
Winnipeg, MB 204-896-1209
www.kgsgroup.com

Les Dessins Trusquin Inc. B, Br
Boisbriand, QC 450-420-1000
www.trusquin.com

ProDraft Inc. B, Br,P
Surrey, BC 604-589-6425
www.prodraftinc.com

Ranmar Technical Services Ltd. B, P
Mt. Pearl, NL 709-364-4158
www.ranmartech.com

Redfox Structural Design Ltd.

Rogersville, NB 506-346-0144
www.redfoxstructural.ca

River City Detailers Limited B,Br,R S

Winnipeg, MB
www.rivercitydetailers.com

204-221-8420

Service Technique Asimut inc

Charny, QC 4189880719
www.asimut.ca

Summyx inc. Br,S
Ste-Marie, Beauce, QC 418-386-5484
WWW.summyx.com

TDS Industrial Services Ltd. B, P

Prince George, BC 250-561-1646

www.tdsindustrial.com

Techflow Inc. B,Br,J,S
Langley, BC 604-880-9552
http://techflowengg.com

Tenca Steel Detailing Inc. Br
Quebec,QC 418-634-5225
www.tencainc.com

Vet Dessin

Terrebonne, QC 450-477-1000
www.vetdessin.com

AFFILIATE

CWB Group/Le Groupe CWB

Milton, ON 905-542-1312
www.cwbgroup.org



ASSOCIATES

SMALL & MISCELLANEOUS

FABRICATOR

Acier Charron Ltée
Boisbriand, QC
www.aciercharron.com

A-Post Aluminum Fabricators
Winnipeg, MB
WWW.a-post.com

Bourque Industrial Ltd.
SaintJohn, NB
www.bourqueindustrial.com

Ed Lau Ironworks Limited
Kitchener, ON
www.edlau.com

EZ-Steel (A division of Quirion
Leduc, AB
www.ezsteel.ca

450-434-1890

204-663-8800

506-633-7740

519-745-5691

Metal)
780-980-2001

Ganawa Bridge Products and Services

Ajax, ON
WWw.ganawa.ca

905-686-5203

1 & M Welding & Fabricating Ltd.

Saskatoon, SK

Magnum Fabricators Ltd.
Kamloops, BC
www.magnumfab.com

NorthWest Fabricators Ltd.
Athabasca, AB

Old Tymer Welding
Orillia, ON
www.oldtymerwelding.com

Payford Steel Inc.
Thunder Bay, ON
www.payfordsteel.com

Times Iron Works Inc.
Stouffville, ON
www.timesironworks.ca

ERECTOR

Arcweld Industries Inc.
Winnipeg, MB
www.arcweld.ca

E.S. Fox Limited

Niagara Falls, ON
www.esfox.com

K C Welding Ltd.
Angus, ON

KWH Constructors Ltd.
Burnaby, BC

Niagara Rigging &

Erecting Company Ltd.
Thorold, ON

Stampa Steel Erectors Ltd.
Vaughan, ON
www.stampasteel.com

Structures de Beauce Inc.
Sainte-Marie, QC
http://structuresdebeauce.com

Valley Structures Ltd.
Perth-Andover, NB
www.valleystructuresitd.com

NATIONAL SUPPLIER

The Sherwin-Williams Compan
Edmonton, AB
www.sherwin-williams.com

306-955-4546

250-374-9771

780-675-4900

705-327-1964
807-577-8455

905-888-9696

B,Br,J,RS
204-661-3867

B,Br,J,PS
905-354-3700

B
705-424-1956

B, Br
604-629-4897
B,BrJ, S
289-296-4594
B, Br

905-760-9988

B,Br,J,S
418-464-2000

506-273-2244

y
780-289-5322

The Sherwin-Williams Company
Oakville, ON
www.sherwin-williams.com

416-676-2954

The Sherwin-Williams Company
Dartmouth, NS
www.sherwin-williams.com

506-381-0743

The Sherwin-Williams Company
Anjou, QC

www.sherwin-williams.com

Specialty industrial coatings

514-754-8008

SUPPLIER

Acier Altitube Inc. / Altitube Steel Inc.
Chomedey, Laval, QC 450-975-8823
www.altitube.com

Acier Picard inc.

St-Romuald, QC 418-834-8300

www.acierpicard.com

Advanced Bending Technologies Inc.

Langley, BC 604-856-6220
www.bending.net

Rolled or bent structural sect

Aggressive Tube Bending Inc.

Surrey, BC 604-662-4872
AGT Robotics

Trois-Rivieres, QC 819-693-9682
www.agtrobotics.com

Agway Metals Inc.

Brampton, ON 905-799-7535
www.agwaymetals.com

Akhurst Machinery

Edmonton, AB 780-435-3936
www.akhurst.com

All Fabrication Machinery J.V.

Leduc, AB 780-980-9661
www.allfabmachinery.com

Amcan Jumax Inc.

St-Hubert, QC 450-445-8888
Www.amcanjumax.com

Amico Canada Inc.

Langley, BC 604-607-1475
www.amicoglobal.com

Applied Bolting Technology

Bellows Falls, VT 802-460-3100
www.appliedbolting.com

AXIS Inspection Group Ltd.

Winnipeg, MB 204-488-6790
www.axisinspection.com

AZZ Inc.

Montréal-Est, QC 514-322:9120
WwWw.azz.com

Bentley Systems, Incorporated
Burlington, ON
www.bentley.com

Borden Metal Products (Canada) Limited
Beeton, ON 905-729-2229
www.bordengratings.com

Aluminum, stainless steel, steel grating

800-236-8539

Brunswick Steel

Winnipeg, MB 204-224-1472
www.brunswicksteel.com

Steel-structures plate bars, HSS

BuildingPoint Canada Inc.

Boisbriand, QC 855-922-6735

www.buildingpointcanada.ca

Canadian Quality Inspections Ltd.
Winnipeg, MB 204-663-7775
www.cqinspections.ca

CANSTUD Welding And Supply Inc.
Delta, BC 604-952-4066
www.canstud.com

Carboline / AD Fire Protection
Whitby, ON
www.adfire.com

877-393-3303

Cast Connex Corporation
Toronto, ON
www.castconnex.com

416-806-3521

Cloverdale Paint Inc.
Edmonton, AB
www.cloverdalepaint.com
Specialty hi-performance industrial coatings and paint
products

780-453-5700

Cloverdale Paint Inc. - B.C. Region
Surrey, BC 604-329-0703

Commercial Sandblasting & Painting Ltd.
Saskatoon, SK 306-931-2820
Sandblasting and protective coating applications

Corbec Inc.

Lachine, QC

www.corbecgalv.com

Supplier of hot dip galvanizing only

Corbec Inc.

Lachine, QC

www.corbecgalv.com

Supplier of hot dip galvanizing only

514-364-4000

514-364-4000

Corrcoat Services Inc.
Sandblasters and Coaters
Surrey, BC

www.corrcoat.ca

Sandblasters and coaters

604-881-1268

Court Galvanizing Ltd.

Cambridge, ON 519-624-5544
www.courtgalvanizingltd.com
Cowan Insurance Group
Cambridge, ON 519-650-6363

Www.cowangroup.ca

Daam Galvanizing Edmonton Ltd.

Edmonton, AB 780-468-6868
www.daamgalvanizing.com

Hot dip galvanizing

Daam Galvanizing Saskatoon Ltd.

Saskatoon, SK 306-242-2202
www.daamgalvanizing.com

galvanizing services

DryTec Trans-Canada
Terrebonne, QC
www.drytec.ca

Grating, metallizing, paint

EBCO Metal Finishing L.P.
Richmond, BC
www.ebcometalfinishing.com
Hot dip galvanizing

450-965-0200

604-244-1500

Ficep Corporation
Forest Hill, MD
www.ficepcorp.com

410-588-5800

Frank’s Sandblasting & Painting

Nisku, AB 780-955-2633

Graitec Inc.
Montreal, QC
www.graitec.ca

514-935-1155

Harris Transport Ltd.
Winnipeg, MB
www.harristransport.ca

204-255-2700

Harsco Industrial IKG (Grating Division)

Newmarket, ON 905-953-7779
www.harsco.com

HDIM Protective Coatings

Edmonton, AB 780-482-4346

www.hdimpc.ca

Industries Desormeau Inc.
St-Léonard, QC
www.desormeau.com

514-321-2432

Infasco

Marieville, QC 450-658-8741
www.infasco.com

Inland Steel Products Inc.

Saskatoon, SK 306-652-5353

www.inlandsteelproducts.com

International Paints, a div. AkzoNobel

Edmonton, AB 780-454-4900
www.international-pc.com

Kubes Steel Inc.

Stoney Creek, ON 905-643-1229

www.kubesteel.com

La Compagnie Américaine de Fer et

Métaux Inc. / American Iron & Metal Inc.

East Montréal, QC 514-494-2000
www.scrapmetal.net

Leland Industries Inc.
Toronto, ON
http://leland.ca

416-291-5308

Les Produits Métalliques Bailey Limitée

Dorval,QC 514-735-3455
www.bmp-group.com

Les Soudures Giromac enr.

Papineauville, QC 819-427-5377

Lincoln Electric Company of Canada LP
Toronto, ON 416-421-2600
www.lincolnelectric.com

Welding equipment and welding

Magnus Inc.
SteThérese, QC
Www.magnus-mr.ca
SDS/2 Design Software

McCann Equipment Ltd. /
Equipement McCann Ltée.
Oakville, ON
www.torquetools.com

866-435-6366

905-829-3393

Metal Fabricators and Welding Ltd.

Edmonton, AB 780-455-2186
www.metalfab.ca

Midway Wheelabrating Ltd.

Abbotsford, BC 604-855-7650

www.midwaywheelabrating.com
Wheelabrating, sandblasting, industrial coatings

Moore Brothers Transport Ltd.

Mississauga, ON 905-840-9872
www.moorebrothers.ca

Nucap Industries Inc.

Toronto, ON 4164941444

www.gripmetal.com

Nucor Grating
Edmonton, AB
www.fisherludlow.com
Welded steel/ aluminumistainless steel grating, “Grip
Span” and “Shur Grip" safety grating

780-481-3941

Nucor Grating
Pointe Aux Trembles, QC
www.fisherludlow.com
Welded steel/ aluminumystainless steel grating, “Grip
Span” and “Shur Grip" safety grating

514-640-5085

Nucor Grating
Surrey, BC
www.fisherludlow.com
Welded steel/ aluminumystainless steel grating, “Grip
Span” and “Shur Grip" safety grating

604-888-0911

Pacific Bolt Manufacturing Ltd.

Langley, BC 604-524-2658
www.pacholt.com

Steel fasteners, structural bolts, anchor bolts, tie rods
Peddinghaus Corporation

Bradley, IL 815-937-3800

www.peddinghaus.com
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MEMBER AND ASSOCIATE PRODUCTS/SERVICES DIRECTORY

Peikko Canada Inc.
Quebec, QC

Peinture Internationale (une division de Akzo
Nobel Peintures Ltée) / International Paints
(A Division of Akzo Nobel Coating Ltd.)
Dorval,QC 514-631-8686
www.international-coatings.com

Protective coatings, corrosion-resistant paints

418-263-2023

Praxair Canada Inc.
Darmouth, NS
WWW.praxair.com

902-468-0978

Pure Metal Galvanizing
Mississauga, ON
www.puremetal.com

905-677-7491

Rapid Check Solution
Delson, QC
http://rapidchecksolution.com

Reliable Tube Inc.
Langley, BC
www.reliabletube.com
Hollow structural steel tube

514-434-8778

604-857-9861

Selectone Paints Inc.
Weston, ON
www.selectonepaints.ca
Paint primers, fast dry enamels, coatings

SGS Canada inc.
Montréal, QC
WWW.SGS.Ca

416:742-8881

800-361-1679

Silver City Galvanizing Inc.

Delta, BC 604-524-1182
Custom "hot dip' Zinc Galvanizing: Picking and Oiling
Sivaco Québec

Marieville, QC
www.sivaco.com/sivacoquebed/

Skyway Canada Inc.
Edmonton, AB
www.skycan.ca

STRUMIS LLC
Collegeville, PA

450-658-7694

780-413-8007

610-280-9840

Superior Finishes Inc.
Winnipeg, MB
www.superiorfinishesinc.com

2049859820

Supreme Galvanizing Ltd.
Brampton, ON
www.supremegalvanizing.com

905-450-7888

Terraprobe Inc.
Brampton, ON
www.terraprobe.ca

905-796-2650

The Blastman Coatings Ltd.
Brampton, ON
www.blastmancoatings.com

905-450-0888

Tuyaux et Matériel de Fondation Ltée /
Pipe and Piling Supplies Ltd.
St. Hubert,QC
www.pipe-piling.com

Hot Roll-Wide-Flange-Bearing Pile Beams

450-445-0050

Vicwest Building Products
Delta, BC

www.vicwest.com

Steel metal floor/roof deck, wall and roof cladding

604-946-5316

Vicwest Building Products
Edmonton, AB
www.vicwest.com

Steel metal foor/roof deck, wall and roof cladding

780-454-4477

Vicwest Building Products
Memramcook, NB
www.vicwest.com
Steel metal foor/roof deck, wall and roof cladding

506-758-8181

Vicwest Building Products
Oakville, ON
www.vicwest.com

800-387-7135
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Vicwest Building Products
Winnipeg, MB
Steel metal floor/roof deck, wall and roof cladding

Vixman Construction Ltd.
Rockwood, ON
WWW.vixman.com

Roof and floor deck

519-856-2000

Voortman USA Corporation
Monee, IL
www.voortmancorp.com

708-885-4900

Wells Fargo
Montreal, QC

Z-Modular Canada Inc.
Toronto, ON

514-868-2303

416763-0383

NATIONAL CONSULTING COMPANY

RJCEngineers, Calgary, AB 403-283-5073
RJC Engineers, Kelowna, BC 778738-1700
RJCEngineers, Lethbridge, AB 403-320-0467
RJCEngineers, Nanaimo, BC 250-716-1550
RJC Engineers, Kitchener, ON 519-954-6392
RJCEngineers, Kingston, ON 613-767-6936
RJCEngineers, Toronto, ON 416-977-5335
RJC Engineers, Vancouver, 604-738-0048
RJC Engineers, Victoria, BC 250-386-7794
RJC Engineers, Edmonton, AB 780-452-2325
Stantec Consulting Ltd, Calgary, AB 403-716-8000

Stantec Consulting Ltd, Edmonton, AB 780-917-1879
Stantec Consulting Ltd., Winnipeg, MB 204-489-5900
Stantec Consulting Ltd., Saskatoon, SK- 306-667-2400
Stantec Consulting Ltd., Vancouver, BC 604-696-8176
Stantec Consulting Ltd., Victoria, BC ~ 250-388-9161
Stantec Consulting Ltd., Dartmouth, NS 902-468-7777
Stantec Consulting Ltd., Longueuil, QC 514-281-1033
Stantec Consulting Ltd., Ottawa, ON ~ 613-784-2303
Stantec Consulting Ltd., Yellowknife, NT 867-920-2882
Stantec Consulting Ltd., Mississauga, ON 905-858-4424

CONSULTANT COMPANY
Adjeleian Allen Rubeli Ltd., Ottawa, ON 613-232-5786
AECOM Canada Ltd., Mississauga, ON  905-238-0007

AECOM Canada Ltd., Québec, QC 418-648-9512
ARUP, Toronto, ON 416-515-0915
Atkins + Van Groll Inc, Toronto, ON 416-489-7888
Axys Consultantsinc.,

Sainte-Marie de Beauce, QC 418-387-7739
Bantrel Co., Calgary, AB 403-290-2800

BAR Engineering Co. Ltd., Lloydminster, AB780-875-1683
BBAinc., Mont-Saint-Hilaire, QC 450-464-2111
Blackwell, Toronto, ON 416-593-5300
BPTEC Engineering Ltd., Edmonton, AB 780-436-5376
Brenik Engineering Inc., Concord, ON - 905-660-7732

Bureau d'études spécialisées inc.

Montréal, QC 514-393-1500

Calculatec Inc,, Montréal, QC 514-525-2655
CBCL Limited (482), Halifax, NS 902-421-7241
CIMA+, Québec, QC 418-623-3373

CIMA+ Partenaire de génie, Laval, QC 514-337-2462

COSEB INC., Chambly, QC 514-229-2901
CPE Structural Consultants Ltd.

Toronto, ON 416-447-8555
Crosier Kilgour & Partners Ltd.

Winnipeg, MB 204-943-7501
CWMM Consulting Engineers Ltd.

Vancouver, BC 604-868-2308
D'Aronco, Pineau, Hébert, Varin

Laval,QC 450-969-2250
DaVinci Structures Inc,, Quebec, 0C ~ 418-843-1000
Dialog Design, Edmonton, AB 780-429-1580
Dorlan Engineering Consultants Inc.

Mississauga, ON 905-671-4377

DIl Structural Engineers Inc, Toronto, ON 519979 3858
Elema Experts-Conseils, Montreal, QC  514-787-3355

ENGCOMP, Saskatoon, SK 306-978-7730
Entuitive, Vancouver, BC 604-900-6224
Entuitive, Toronto, ON 416-477-5832
Entuitive Corporation, Calgary, AB 403-879-1270
exp, Hamilton, ON 905-525-6069
Fluor Canada Ltd., Calgary, AB 403-537-4000

Glotman Simpson Consulting Engineers
Vancouver, BC 604-734-8822

Golder Associates Ltd., Mississauga, ON 905-567-4444

Groupe-conseil Structura international

Montréal, QC 514-360-3660
Haddad, Morgan and Associates Ltd.

Windsor, ON 5199731177
Harbourside Engineering Consultants

Darmouth, NS 902-405-4696
Hatch, Mississauga, ON 902-421-1065
Hatch, Saskatoon, SK 306-657-7500
Herold Engineering Limited

Nanaimo, BC 250-751-8558
1BI Group, Etobicoke, ON 416-679-1930
IRC McCavour Engineering Group Inc.

Mississauga, ON 905-607-7244
JMLEngineering, ThunderBay, ON  807-345-1131
Klohn Crippen Berger Ltd.

Vancouver, BC 604-669-3800

Kontzamanis Graumann Smith MacMillan Inc.
(KGS Group), Regina, SK 306-757-9681

Kova Engineering (Saskatchewan) Ltd.
Saskatoon, SK 306-652-9229

Krahn Engineering Ltd., Vancouver, BC 604-294-6662
Latéral, Montréal, QC 514-883-3921
Leekor Engineering Inc,, Ottawa, ON  613-234-0886

Les Conseillers BCA Consultants Inc.

Montreal, QC 514-341-0118

Les Services exp inc.

Drummondville, QC 819-478-8191

McElhanney, Vancouver, BC 604-683-8521
Morrison Hershfield Ltd., Markham,ON ~ 416-499-3110
MPa GROUPE CONSEILINC.

Carignan, QC 450-447-4537

MTE Consultants Inc., Burlington,ON - 905-639-5555

N.A. Engineering Associates Inc.

Stratford, ON 519-273-3205
Number TEN Architectural Group

Winnipeg, MB 204-942-0981
Omicron, Vancouver, BC 604-632-1144
ONEC Engineering Inc.

Parkland County, AB 780-440-0400
Pharaoh Engineering Ltd.

Medicine Hat, AB 403-526-6761
Pier Structural Engineering Corp.

Wiaterloo, ON 519-885-3806

Pow Technologies, Div. of PPAEngineering

Technologies Inc., Ingersoll, ON 519-425-5000
Protostatix Engineering Consultants

Edmonton, AB 780-423-5855
R.J. Burnside & Associates Limited

Collingwood, ON 705-446-0515
Raymond S.C.Wan, Architect

Winnipeg, MB 204-287-8668
Robb Kullman Engineering Ltd.

Saskatoon, SK 306-477-0655

Safe Roads Engineering, Gormley, ON 905-727-4198
Schom Consultants Ltd., Waterloo, ON  519-884-4840

SDK et Associés, Montréal, QC 514-938-5995
Siefken Engineering Ltd.

New Westminster, BC 604-525-4122
SKCEngineering Ltd., Surrey, BC 604-882-1889
SNC Lavalin Inc.(Montréal)

Montréal, QC 514-393-1000
Stephenson Engineering Ltd.

Toronto, ON 4166359970

Tower Engineering Group Limited Partnership
Winnipeg, MB 204-925-1150

Valron Structural Engineers - Steel Detailers
Moncton, NB 506-856-9601

VanBoxmeer & Stranges Engineering Ltd.

London, ON 519-433-4661
WALTERFEDY, Kitchener, ON 519-576-2150
Weiler Smith Bowers, Burnaby, BC ~ 604-294-3753
WHM Structural Engineering

Burnaby, BC 604-484-2859
Wolfrom Engineering Ltd.

Winnipeg, MB 204-452-0041
Wood Canada Limited, Trail, BC 250-368-2407

Wood Canada Limited, Saskatoon, SK 306-477-1155
Wood Canada Limited, Dartmouth, NS 902-468-2848

Wood Group PSN, St. John's, NL 709-778-4000
WSP Canada Inc.(Markham)
Markham, ON 905-475-7270



BUILDER / STAKEHOLDER

EdgeCorp Developments Ltd.
Winnipeg, MB
www.edgecorpgroup.com

204-771-4009

Impact Canada
Regina, SK
www.ironworkerswesterncanada.org

306-536-0442

Impact Canada
St.Albert, AB
www.impact-net.org

780-459-3389

Ironworkers International
Coquitlam, BC
www.ironworkers.org

614-313-8678

Ironworkers Local 97
Burnaby, BC
www.ironworkerslocal97.com

604-879-4191

Ironworkers Local Union 728
Winnipeg, MB
www.ironworkers728.com/

204-783-7853

Manitoba Infrastructure
(Water Management and Structures)

Winnipeg, MB 204-391-5253
www.gov.mb.ca

Neeginan College of Applied Technology

Winnipeg, MB 204-989-9784
www.cahrd.org

Ontario Erectors Association

Collingwood, ON 705-445-9415
http://ontarioerectors.com

Upbrella Construction

Brossard, QC 450-646-5757

www.upbrella.com

PROFESSIONAL - INDIVIDUAL
Vitomir, M Acimovic, Montréal, QC 514-940-9511
William J. Alcock, North Vancouver, BC 604-986-0663

Ahmed Altalmas, Red Deer, AB 406-596-8135
Dean Anderson, Albert, AB 587-290-3004
Christian Audet, Sherbrooke, QC 819-434-1832
Dwain A. Babiak, Calgary, AB 403-338-5826
RayT. Bailey, St. John's, NL 709-579-4255
Stephen Barbour, St.John's, NL 709-753-2260
Michel Baril, Sherbrooke, QC 819-821-2395
Max Bischof, North Vancouver, BC 604-985-6744
Andrew Boettcher, Vancouver, BC 604-568-9373
Eric Boucher, Québec, QC 418-871-8103
Gordon D. Bowman, Gloucester, ON  613-742-7130
Jozef Budziak, Toronto, ON 416-740-5671
Julie Bui, London, ON 519-657-4703
lain J. Cameron, Victoria, BC 250-999-9350
George Casoli, Richmond, BC 604-273-7731
James Chapman, Edmonton, AB 780-438-9000
Frangois Charest, Repentigny, QC 450-581-8070
M.P.(Michel) Comeau, Halifax, NS 902-429-5454

Marc-André Comeau

Salaberry-de-Valleyfield, QC 450-371-8585
514-931-1080
514-592-1164

506-452-8480

Louis Crépeau, Montréal, QC
Jean-Pierre Dandois, Magog, QC
Ryan DeMerchant, Fredericton, NB

Harold Dibben, Trenton, ON 613-392-9287
Daniel Dumont, Gatineau, QC 819-360-5229
Amo Dyck, Calgary, AB 403-255-6040
Afshin AE Ebtekar, Thornhill, ON 905-597-7723
Thomas Egli, Montreal, QC 514-845-2545
Elie EI-Chakieh, Laval, QC 514-892-2717
Timothy Emmons, Inverary, ON 613-353-6865
Daniel A. Estabrooks, Saint John, NB ~ 506-674-1810
Chris Evans, Udora, ON 705-228-8412
Timothy P. Fraser, Bellingham, WA 360-937-0448
Alex Fulop, Vaughan, ON 905-760-7663
Robert Gale, North Vancouver, BC 604-986-1222

Bernard Gérin-Lajoie, Outremont, QC  514-279-4821

Jean-Paul Giffard, Lévis, QC 418-839-7937
Eric Gilbert, Sherbrooke, QC 819-563-8960
Robert Girard, Chicoutimi, QC 418-549-9687
Kyle Girouard, Bathurst, NB 506-452-1804
John Green, Amherst, NS 902-667-3300
Donald Gregory, Hamilton, ON 905-218-5482

Movses R. Gulesserian, North York, ON 416-219-6651

John Stuart Hall, Ottawa, ON 613-789-0261
Matthew Hartog, Toronto, ON 416-368-1700
Roland A. Hase, Scarborough, ON  416-291-3723
Ralph W. Hildenbrandt, Calgary, AB  403-245-5501
Iraj Hoshyari, Langley, BC 604-888-1968
David Howard, Ancaster, ON 905691-2233
Roman Hudon, Winnipeg, ON 204-255-7251
Sean Hutchinson, North York, ON 416-575-4416
Yousif Jarjees, Mississauga, ON 416-662-5300
Brian Johnson, Kanata, ON 613-591-1533
Jacob Kachuba, Mississauga, ON 416-254-2829
Ely E. Kazakoff, Kelowna, BC 250-763-2306
lan M. Kier, Grande Prairie, AB 780-532-6035
Franz Knoll, Montréal, QC 514-878-3021

7804519214
905-331-8307

Antoni Kowalczewski, Edmonton, AB

Zoltan Lakatos, Burlington, ON

Claude Lamothe, Candiac, QC 514-927-2647
Pierre Lanoue, Laval, QC 450-973-5405
Barry F. Laviolette, Edmonton, AB 905-901-8535
Nazmi Lawen, Charlottetown, PE 902-368-2300
Graham Lawrence, SaintJohn,NB  506-634-8259
Hugo G. Le Bihan, Kelowna, BC 250-448-4830
Marc LeBlanc, Dieppe, NB 506-382-5550
Paul-Maurice LeBlanc

Drummondbille, QC 819-3952752
Normand Leboeuf, Montréal, QC 514-282-8100
Jeff Leibgott, St-Laurent, QC 514-933-6621
Salvatore Leo, Kirkland, QC 514-334-1234

William C.K. Leung, Woodbridge, ON - 905-851-9535
Haijun Li, Markham, ON 905-479-9525

Chet Liu, Chatham, ON

ClintS. Low, Vancouver, BC
James R. Malo, Thunder Bay, ON
Ibe Marcus, Regina, SK

519-351-9612
604-688-9861
807-345-5582
306-740-6147

Alfredo Mastrodicasa, Woodbridge, ON 905-856-2530

Rein A. Matiisen, Calgary, AB
Brian McClure, Nanaimo, BC
Glenn J.McMillan, London, ON
Neil McMillan, Nepean, ON

403-338-5804
2507139875
519-453-1480
905-697-9698

Konstantinos Mermigas, North Bay, ON ~ 905-704-2345

Andrew W. Metten, Vancouver, BC

Jason Mewis, Saskatoon, SK

604-688-9861
306-978-7730

Yannick Michaud, Pohénégamook, QC 418-859-2927

Mark Milner, Richmond Hill ,ON
Namvar Moazzami, Calgary, AB
Mark K. Moland, Lepreau, NB
David TMolloy, Burlington, ON
Neil A. Paolini, Etobicoke, ON
Louis Paradis, Lac-Beauport, QC
Frangis Paré, Trois-Riviéres, QC
Serge Parent, Sherbrooke, QC
Erick Pépin, St-Georges, QC
Michael Picco, Concord , ON
Gérard Pilon, Valleyfield, QC
David Prud'Homme, Dorval, QC
R. Paul Ransom, Burlington, ON
Dan S. Rapinda, Winnipeg, MB
Hamidreza Razaghi, Edmonton, AB
Mehrak Razzvi, North Vancouver, BC
Joél Rhéaume, Beauport, QC
Aaron Rideout, St. John's, NL
Danny Rosanova, Markham, ON
John Rosenquist, Lake Zurick, IL
James Rudy, Beaconsfield, QC

905-737-6881
403-400-5345
506-659-6388
905-332-1404
416-249-4651
418-572-8829
819-373-1145
819-640-0310
418-228-2223
905-760-9688
450-373-9999
514-833-4715
905-639-9628
204-488-6674
780-577-5662
604-988-7131
418-660-5858
709-726-3468
905-475-8727
847-540-9286
514-426-1638

Chris Sargent, Grand Falls - Windsor, NL709-489-9150

Joseph M. Sarkor, Kelowna, BC
Ron Schmidt, Saskatoon, SK
Michael D Simpson, Burlington, ON
JohnA. Singleton, St. John's, NL
Paul Slater, Kitchener, ON
Lauchlin Smith, Edmonton, AB
Terrence D. Smith, Toronto, ON
Ralph E. Southward, Moffet, ON
Ragavan Srinivasan, Red Deer, AB
Steven Stelzer, Cote-Saint- Luc, QC
Helene Theriault, Moncton, NB
Bram Toomath, Vaughan, ON
Darren B.Towells, Winnipeg, MB
Mike L. Trader, Hamilton, ON

Normand Trudel, Pierrefonds, QC

250-868-1413
306-668-0293
905-331-7156
709-739-5500
519-743-6500
780-409-3146
416-798-8770
905-639-7455
406-596-8135
514-482-4989
506-875-0941
905-580-4400
204-227-1151
905-381-3231
514-971-5484

Daniel E.Turner, Montréal, QC 514-344-1865
Aileme Unuigbe, Calgary, AB 403-668-6180
Vassily Verganelakis, Montreal, 0C  514-342-3430
Stuart Veysey, Fredericton, NB 506-452-7000
Roger Vino, Surrey, BC 604-576-7369
Dave R.M.Vrkljan, Calgary, AB 403-241-2578
Brian Waddell, Cambridge, ON 519-267-6789
Michel Walsh, LaSalle, QC 514-364-0406
Andrew Watson, Kamloops, BC 250-374-2244
Kevin Wong, Markham, ON 905-305-6133
Daniela Xavier, Toronto, ON 647-774-3531
Chell K. Yee, Edmonton, AB 780-488-5636
Jinsheng Zhao, Calgary, AB 403-244-5029
Paul Zinn, Delta, BC 604-940-4050
TECHNICAL - INDIVIDUAL

Martin Kowalyk, Moose Jaw, SK 306-692-9594

U.S. STEEL MILL PRODUCER

ArcelorMittal International Canada

Chicago, IL 905-320-6649
www.arcelormittal.com

Nucor-Yamato Steel Company

Blytheville, AR 870-762-5500
www.nucoryamato.com

Steel Dynamics, Inc. Structural and Rail Division
Columbia City, IN 260-625-8100
www.stld-cci.com

PROFESSIONAL - PROFESSOR

M. Shahria Alam
University of British Columbia, BC

Ahmed Alyousif
Conestoga College, ON

Charles-Darwin Annan
Université Laval, QC

Kaveh Arjomandi
University of New Brunswick, NB

Michael F. Bartlett
University of Western Ontario, ON

Tracy Becker
McMaster University, ON

Andre Begin-Drolet
Université Laval, QC

Geneviéve Bérubé
Commission Scolaire de la Capitale/
CFP Neufchatel, QC

Anjan Bhowmick
Concordia University, QC

Carisa Blancas
NAIT,AB

Richard Borger
Mohawk College, ON

Rocco Carbone
Mohawk College of Applied Arts and Technology, ON

Patrice Caron
College Montmorency, QC
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Young-Jin Cha

University of Manitoba (Civil Engineering), MB

Constantin Christopoulos
University of Toronto, ON

Sreekanta (Sree) Das
University of Windsor, ON

Michael Dellar
Dawson College, QC

Serge Desbiens

Cégep de Jonquiere, QC
Joe Di Cesare

Dawson College, QC

Robert G. Driver
University of Alberta, AB

Augustin Dukuze
University of New Brunswick, NB

Ahmed El Refai
Universite Laval, QC

Mamdouh El-Badry
University of Calgary, AB

Bob Fencott
Loyalist College, ON

J.Jill Ferguson
Assiniboine Community College, MB

Claude Ghazal
College Montmorency, QC

Faouzi Ghrib
University of Windsor, ON

Damien Gilles
Université de Montréal, QC

Antony Gillies
Lakehead University, ON

Riccardo Gioia
Concordia University, QC

Mohammad Givehchi
University of Toronto, ON

Yanglin Gong
Lakehead University, ON

Ryan Habkirk
Georgian College, ON

Ahmed Hamada
University of Waterloo, ON

Abdul Hameed
Sheridan College, ON

Jassim Hassan
Concordia University, QC

Khandaker Hossain
Ryerson University, ON

Rodney Hunter
SAIT Polytechnic, AB

Ali Imanpour
University of Alberta, AB

Emanuel Jannasch
Dalhousie University, NS

Heng-Aik Khoo
Carleton University, ON

Scott Krieg
Saskpolytech Kelsey Campus, SK

Frangois Landreville
College Ahuntsic, QC

Jonathan Landry
La Cité Collégiale, ON
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Abdul Nabi Lashari
Loyalist College, ON

Maura Lecce
Seneca College of App. Arts &Tech, ON

Frédéric Légeron
Université de Sherbrooke, QC

Yiliu
Dalhousie University, NS

Alan Lloyd
University of New Brunswick, NB

Mitko Mancevski
Conestoga College, ON

Bahman (Ben) Marvi
EPIC College of Technology, ON

Brandon McCready
NAIT,AB

Bruce McGarvie
Vancouver Community College, BC

Terry McKenna
Holland College, PE

Magdi Emile Mohareb
University of Ottawa, ON

Phalguni Mukhopadhyaya
University of Victoria, BC

Bahman Noruziaan

Red River College of Applied Arts, Science and

Technology, MB

Henry Ostermann

BCIT(British Columbia Institute of Technology), BC

Blaine Otteson
Saskatchewan Polytechnic, SK

Azzeddine Oudjehane
SAIT,AB

Jeffrey A. Packer
University of Toronto, ON

Freddy Pina
University of British Columbia, BC

Gérard Poitras
Université de Moncton, NB

Patrick Poulin
Commission scolaire de la pointe-de-Ifle, QC

Yves Rossignol
Université du Québec a Chicoutimi, QC

Sam Salem
Lakehead University - Civil Engineering, ON

Khaled M. Sennah
Ryerson University, ON

Lad Shaba
Northern College, ON

Andre Simoneau
University of New Brunswick, NB

Brian Sinclair
University of Calgary, AB

Nino Sirianni
St.Clair College - South Campus, ON

Ken S.(Siva) Sivakumaran
McMaster University, ON

Al'Smith
NAIT,AB

Mauricio Soto Rubio
University of Calgary, AB

Gary Stroich
NAIT,AB

Min Sun
University of Victoria, BC

Michael J. Tait
McMaster University, ON

LuciaTirca
Concordia University, QC

Kyle Tousignant
Dalhousie University, NS

RobertTremblay
Ecole Polytechnique, CGM Dept., QC

Alexandra Trovato
NAIT,AB

Martin Turgeon
La Cité Collégiale, ON

Reza Ushaksaraei
McMaster University, ON

Scott Walbridge
University of Waterloo, ON

Jeff Walker

Cambrian College of Applied Arts and Technology, ON

Lydell Wiebe
McMaster University, ON

Gordon Wight
Royal Military College of Canada, ON

LeiXu
University of Waterloo, ON

TonyT.Y.Yang
University of British Columbia, BC

Maged Youssef
University of Western Ontario, ON

STUDENT

Fares Abd Elsamad
Ryerson University, ON

Nahla Aboumansour
Concordia University, QC

GregAbra
Red River College, MB

Jesse Addamson
University of Manitoba, MB

Victor Addewumi
University of Alberta, AB

Mohamed Afifi
McGill University, QC

SylvesterAgbo
University of Alberta, AB

AterAjak
Ryerson University, ON

Megan Alain
Université de Sherbrooke, QC

Zohra Alaoui
University of Waterloo, ON

Mohanad Albatta
Carleton University, ON

Martin Albisetti
Université Laval, QC

Mohammed Ali
University of Alberta, AB

Luther Ali-Pauni
Université de Sherbrooke, QC

Genevieve Allard
Ecole de Technologie Supérieure (ETS), QC

Matthew Allen
University of Manitoba (Civil Engineering), MB

Michael Andree
University of Saskatchewan, SK

SpencerArbuckle
University of Waterloo, ON

Sergio Arevalo
University of Alberta, AB

Antoine Arsenault
Université Laval, QC

Michael Arsenault
Red River College, MB

Abolfazl Ashrafi
University of Alberta, AB

Stephen Atkinson
University of Waterloo, ON

Mathieu Aumond
Ecole deTechnologie Supérieure (ETS), QC

Nicholas Baguma
Collége Ahuntsic, QC

Moad Bani
University of Alberta, AB

Augustine Banson
Université Laval, QC

Paul Baram
Concordia University, QC

Saleem Baraty
University of Manitoba, MB

Tariq Barghouti
Concordia University, QC

Durlabh Bartaula
University of Alberta, AB

Thierry Béland
Ecole Polytechnique de Montreal, QC

Clara Bénard
Ecole de Technologie Supérieure (ETS), QC

Gabriel Bernard
Ecole de Technologie Supérieure (ETS), QC

Miguelangel Bilotta
University of Alberta, AB

Jared Bobor
University of Waterloo, ON

Taylor Boileau
Lakehead University - Civil Engineering, ON

Brandon Boles
McMaster University, ON

Victor Bourassa
Université Laval, QC

Ugo Brunet-Richer
Ecole de Technologie Supérieure (ETS), QC

John Patrick Cardozo
University of Saskatchewan, SK

Michel Chamberland
Ecole de Technologie Supérieure (ETS), QC

Olivier Charest
Ecole de Technologie Supérieure (ETS), QC

Bilal Chaudhary
University of Saskatchewan, SK

Yu Chen
University of Waterloo, ON

Wendy Chikowero
University of Waterloo, ON



Deepak Choudhary
Conestoga College, ON

William Christensen
University of New Brunswick, NB

Christie Corrigan
University of Waterloo, ON

Mackenzie Crawford
Ryerson University, ON

James Craxton
University of British Columbia, BC

Paula Dagher
Concordia University, QC

Domenico DAmato
Concordia University, QC

Mehuli Das
University of Alberta, AB

Arjie De Guzman
University of Saskatchewan, SK

Maria Luisa DeLorenzis
University of Waterloo, ON

Eshagh Derakhshan Houreh
University of Alberta, AB

Mark Derksen
Red River College, MB

Frangois Déry
Université Laval, QC

Joél Desbiens
Université Laval, QC

Samuel Deschesnes
Ecole de Technologie Supérieure (ETS), QC

Quinn Desrochers

University of Manitoba (Civil Engineering), MB

Jean-Michel Desroches
Ecole deTechnologie Supérieure (ETS), QC

Nicolette Dhillon
McMaster University, ON

Dorita Dickson
University of New Brunswick, NB

Mark Draaistra
McMaster University, ON

Roderick D'Souza
Canadore College

Linda Duch

University of Manitoba (Civil Engineering), MB

Eljah Edie

University of Manitoba (Civil Engineering), MB

Benedict Eghon
University of Alberta, AB

Naveen Emmanuel
Conestoga College, ON

Ralu Eze

University of Manitoba (Civil Engineering), MB

Naier Faheem

University of Manitoba (Civil Engineering), MB

Luiz Fernandez
Red River College, MB

Mathieu Fokwa Soh
Ecole de Technologie Supérieure, QC

Jordan Fong
Ryerson University, ON

Nicolas Franklin
University of Waterloo, ON

Cole Friesen

University of Manitoba (Civil Engineering), MB

Cornie Friesen
University of Manitoba, MB

Patrick Fronda
Ryerson University, ON

Anne-Sophie Gagné
Université Laval, QC

Pier-Luc Gagnon
Ecole de Technologie Supérieure (ETS), QC

Melissa Geils
Lakehead University - Civil Engineering, ON

Michael Gibbs
University of Saskatchewan, SK

Xavier Glorieux
Université de Sherbrooke, QC

Amy Gollat
Lakehead University - Civil Engineering, ON

Bryan Gosselin
Ecole de Technologie Supérieure (ETS), QC

William Gourgues
Université Laval, QC

Michael Guevarra

University of Manitoba (Civil Engineering), MB

0din Guzman Sanchez
University of Alberta, AB

Andy Ha
University of Alberta, AB

Mohammad Hasan
University of Ottawa Civil Engineering, ON

Riley Hawryluk
Red River College, MB

Spencer Hoar
University of New Brunswick, NB

Brandon Hutchings
Red River College, MB

Shota Inoda
University of British Columbia, BC

Anas Issa
University of British Columbia, BC

Sara Jafarzadeh
Ryerson University, ON

Peter Jiang
University of British Columbia, BC

Mathieu Jolicoeur
Université de Montréal, QC

Nasim Kalali
Ryerson University, ON

Renjithkrishnan Kamalasanan Nair
Conestoga College, ON

Parasdeep Kanda

University of Manitoba (Civil Engineering), MB

Supawee Khailor
University of British Columbia, BC

Muneeb Khan
Ryerson University, ON

Dexter Kirby
Red River College, MB

Jason Kiritsis
Ryerson University, ON

Longco Ko
University of British Columbia, BC

Farzad Kouroshnezhad
Ryerson University, ON

Munish Kumar
Conestoga College, ON

Rajesh Kumar
University of Alberta, AB

Edward Labonté
Ecole de Technologie Supérieure (ETS), QC

Philippe-Henri Lamoureux

Ecole de Technologie Supérieure, QC
Asim Latif

University of Alberta, AB

Rémi Legendre

Université Laval, QC

Sébastien Lépine-Lacroix

Université de Sherbrooke, QC

Francois Leprince
CIMA+,QC

Miguel Lesenuo Olivieros
Concordia University, QC

YuYan Li
University of Manitoba, MB

Brenden Lie
McMaster University, ON

Kayla Lindsay
Lakehead University - Civil Engineering, ON

Geoffrey Liu
University of Waterloo, ON

Jimmy Luc
Ryerson University, ON

Melissa Luo
University of British Columbia, BC

Timmy (Han Song) Luo
University of British Columbia, BC

Adam Mahamat Ali Ahmat
Université de Sherbrooke, QC

Hilary Mak
University of British Columbia, BC

Kathryn Maki
Lakehead University - Civil Engineering, ON

Kyle McKee
Concordia University, QC

Michael Menssa
University of Saskatchewan, SK

Rashed Minhaz
University of New Brunswick, NB

Henry Miranda Orellana
University of Saskatchewan, SK

Hossein Mohammadi
McMaster University, ON

Osama Mohsen
University of Alberta, AB

Arash Mohsenijam
University of Alberta, AB

Justin Moreault
Université Laval, QC

Pedram Mortazavi
University of Toronto, ON

Robert Moser
University of Saskatchewan, SK

Ahmed Mowafy Saad
University of Alberta, AB

Joyceline Nathaniel
University of Waterloo, ON

Onyekachi Ndubuaku
University of Alberta, AB

Shuxian Nian
University of Waterloo, ON

Navid Niazkar
Concordia University, QC

Nikita Nineza
University of Alberta, AB

Terdkiat Noomor
University of Waterloo, ON

Aaron Omelan
University of Saskatchewan, SK

Joshua Omolewa
University of Alberta, AB

Isaac Orah
University of Manitoba, MB

Marc-Antoine Ouellette
Ecole de Technologie Supérieure (ETS), QC

Christopher Ouma
George Brown College, ON

Adam Pagniello
Ryerson University, ON

Erl Gerard Pakingan
University of Saskatchewan, SK

Renato Palma

University of Manitoba (Civil Engineering), MB

Harsh Vrajeshkumar Patel
University of Alberta, AB

Susang Patel
University of Saskatchewan, SK

Jean-Sébastien Paul
Ecole de Technologie Supérieure (ETS), QC

Marina Pelletier
Université Laval, QC

Daly Penner

University of Manitoba (Civil Engineering), MB

Charles Pépin
Université Laval, QC

Manu Peringelil
Conestoga College, ON

Melanie Perreault
University of Waterloo, ON

Tina Pham
University of Waterloo, ON

Kyle Price
Red River College, MB

Alex Pulvermacher
University of Saskatchewan, SK

Timothy Quijano
University of Waterloo, ON

Ahmad Rahmzadeh
University of British Columbia, BC

Neenu Raphy
Conestoga College, ON

Michael Reimer
University of Manitoba, MB

Colby Rice
University of New Brunswick, NB

Michael Roclawski
University of Waterloo, ON
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Danny Romero
University of Alberta, AB

Mohamad Salaheddine
University of New Brunswick, NB

Arthur Santos Azevedo Borja Brito
Conestoga College, ON

Olga Savkina
University of Saskatchewan, SK

Mitchell Schoffro
McMaster University, ON

Yurichorong Seo

University of Manitoba (Civil Engineering), MB

Feras Sheitt
McMaster University, ON

Samuel Sherlock
University of Waterloo, ON

Prabin Shrestha
University of Alberta, AB

Amanjot Singh
Conestoga College, ON

Harinder Paul Singh
Conestoga College, ON

Harsbab Singh
University of Victoria, BC

Andrew Smith
University of Alberta, AB

Kathie Soucy
Ecole de Technologie Supérieure (ETS), QC

Taylor C. Steele
McMaster University, ON

Bradley Stephen
McMaster University, ON

William St-Pierre
Ecole de Technologie Supérieure (ETS), QC

Davis Su
University of British Columbia, BC

Jacob Swartz
University of Alberta, AB

LiXinTan
University of Manitoba (Civil Engineering), MB

Justine Tanguay
Université Laval, QC

Marc-André Thibault
Ecole de Technologie Supérieure (ETS), QC

Nastassja Thorsten
University of Manitoba (Civil Engineering), MB

Paige Tkachuk
University of Saskatchewan, SK

Stefan-Angel Trajkov
Red River College, MB

Maurice Trépanier
Ecole de Technologie Supérieure (ETS), QC

Rishitkumar Trivedi
Conestoga College, ON

Mikaél Turcotte
Concordia University, QC

Khelen Upadhyay
University of British Columbia, BC

Philip-Paul Vachon
Ecole de Technologie Supérieure (ETS), QC

Thomas Vachon
University of Saskatchewan, SK

Samuel Valligres
Université Laval, QC

Jonathan Vandenberg
University of Manitoba (Civil Engineering), MB

Jordan Venville

Ecole de Technologie Supérieure (ETS), QC
ReiVila

University of Waterloo, ON

Yuan Wang
Université de Sherbrooke, QC

Uzair Wasif
University of Manitoba (Civil Engineering), MB

Jordan Weening
McMaster University, ON

Furong Wen
University of British Columbia, BC

Chandler White
University of British Columbia, BC

Nolan Wilson
University of British Columbia, BC

Hayden Wong
University of Waterloo, ON

Yuzhe Xiao
University of British Columbia, BC

Hye Won (Hana)Yang
University of British Columbia, BC

Yang Yu
University of Manitoba (Civil Engineering), MB

Kailey Zeran
McMaster University, ON

ChenZhang
Lakehead University - Civil Engineering, ON

Hao Zhang
University of Alberta, AB
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WE OFFER'CUSTOMTHREADING

Canadian Threadall, a'division of Leland, is Canada’s largest custom threader and can offer you a complete variety of quality threaded
products in most ferrous and non-ferrous metals.

* Reverse engineered products from broken or failed samples ¢ Threaded rods in stock up to 3” diameter in all grades of material
* Threading up to 4-1/2” cut and rolled thread * Bent and formed parts to 4” including “U”, “EYE”, “J” and “L”

Thread milling to 16”
‘ cANADIAN e Y sl -
7 THREADALL | ‘
L SERiTD e —— 07181912

1-800-263-3393

www.lelandindustries.com
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Transforming Toronto's Skyline

Walters Group is a family-owned steel construction company that designs,
fabricates, and constructs commercial and industrial projects throughout North
America. Regardless of the industry, size or complexity, we always bring the same
passion and commitment to every project we take on.

Walters Group is excited to be a partner in building CIBC Square in Toronto. The
development will integrate a 54 storey office tower with a one-acre elevated park
above the Union Station rail corridor and pedestrian bridge to the Scotiabank
Arena. This building, which will be engineered to LEED Platinum specifications, is
Walters fourth LEED certified office tower.
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WALTERS GROUP

www.waltersgroupinc.com
C B EE @waltersgroupinc




