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FROM THE PRESIDENT

THE CISC GIVES YOU THE ADVANTAGE

The Canadian Institute of Steel
Construction (CISC) provides the
Canadian design community with
project assistance on steel framing solutions.
Through its Project Analysis Division (PAD),
architects, engineers, owners, and developers
can call upon the CISC, at no charge, for assistance in providing
innovative framing solutions unique to their project along with cost
estimates. Through this CISC assistance, project teams are better
able to make the right choice that is best suited for their project.

Steel provides the advantage of extreme accuracy, high quality,
fastest erection, high LEED points, light weight, long spanning,
ductility, flexibility, and its ability to take on any shape. All of these
traits make steel the framing choice for the most beautiful, complex,
and challenging buildings and bridges in the world.

Recent national and international advances in materials, designs,
products and steel framing solutions are now available to solve all
the challenges faced by the Canadian design community.

Knowledge of these recent technologies is not well known or
understood. As an example, framing systems such as Staggered
Truss, Girder Slab, and Slim Floor, to name a few, now solve local
height restrictions challenges in some cities and provide a steel
alternative to high rise residential construction.

The CISC is committed to providing the design community with
the latest steel design solutions available. Contact us and get your
advantage from steel.

Ed Whalen, PEng.
President, CISC
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Q&A

Alfred F. Wong, PEng

This column highlights the answers for selected questions received from readers and others seeking
technical information on steel structures. Suggested solutions may not necessarily apply to a particular
structure or application, and are not intended to replace the expertise of a professional engineer, architect

or other licensed professional.

QUESTION 1: CSA Standard S6, Canadian Highway Bridge Design Code,
requires that cross-frame connection plates be connected to the flanges of
bridge girders. The bolted detail, as shown (in Figure 1), appears to be quite
popular in rehabilitation work. | heard that this bolted detail qualifies for a
"Category B fatigue detail, but it is not clear to me how simply bolting the
stiffener to the bottom flange makes things better because the web weld is
still present.

ANSWER: Where the stiffener
also serves as a cross-frame
connection plate, both
distortion-induced fatigue
and load-induced fatigue
should be considered. The
bolted detail as shown does
not alter the stiffener-to-web
Figure 1 welded fatigue detail with
respect to load-induced
fatigue because this welded detail remains “Category C1”.
However, connecting the connection plate to the flanges (when
done correctly) should improve the distortion-induced fatigue
resistance substantially.

In order to avoid welded attachments in the tension flange, many
older welded steel bridge girders feature cross-frame connection
plates that were either cut short from, or ground to bear on, the
tension flange. This outdated practice inadvertently resulted in
the web taking out-of-plane stresses due to relative displacements
of adjacent girders. These stress ranges, typically unaccounted for
in the analyses, have been identified as the common cause of
distortion-induced fatigue damage to welded bridge girders. Recent
editions of CSA Sé require that cross-frames and diaphragms be
connected to each flange for a minimum force of 90 kN.

QUESTION 2: CISC/CPMA Standard 1-73a versus CISC/CPMA Standard 2-75:
What do they have in common and what are the major differences?

ANSWER: These standards provide essentially the same laboratory
requirements. The provision for surface preparation reflects the key
difference. In addition to removal of grease and oil in accordance

with SSPC Standard SP1, CISC/CPMA 2-75 requires steel cleaning

in accordance with SSPC SP7, Brush-Off Blast Cleaning. Where
CISC/CPMA 2-75 serves as a primer, it should be compatible with
the top coat. CISC/CPMA 1-73a is a standard for one-coat paint,
not a standard for primer.

Question 3: | have noticed that twist-off bolts are gaining popularity. Are
they accepted as high-strength bolts for structural applications? If they are,
what are the shear and tensile resistances?

ANSWER: ASTM F1852, twist-off type tension-
control structural bolt/nut/washer assemblies,
are used increasingly in pre-tensioned
connections. These bolts feature a splined
end which, when properly installed with a
special wrench, should shear off when the
target pretension is reached (See Figure 2).

ASTM F1852 and F2280 bolts have

mechanical and chemical properties equivalent
to A325 and A490 high-strength bolts, respectively. Specific
design requirements can be found in CSA Standard S16-09
Clauses 22.2.5 and 23.8.4 and in Table 3.

Figure 2

The tabulated values for ultimate shear resistance in bearing-type
connections and tensile resistances of A325 and A490 bolts in
Part 3 of the CISC Handbook of Steel Construction may be used
for F1852 and F2280 bolts, respectively, whereas smaller values
for the 5% slip coefficients, c1, are specified in Table 3 of S16-09
for use of twist-off bolts in slip-critical connections.

Because surface friction is an important factor during installation,
these bolt assemblies include hardened washers. Also, the use of
tension-control bolts calls for prior testing and particular attention
to their handling and storage so as to avoid lubricant deterioration
over time.

Questions on various aspects of design and construction of
steel buildings and bridges are welcome. They may be submitted
via e-mail to faq@cisc-icca.ca. The CISC receives and attends
to a large volume of inquiries; only a selected few are published
in this column.
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SEISMIC CORNER

DUCTILE STEEL PLATE WALLS WITH OPENINGS

any changes and new provisions have been incorporated

in the seismic design clauses of CSA Standard S16-09.

This article highlights the provisions for two new features
introduced for the plate wall systems.

Experimental and analytical studies conducted at the University
of Alberta since the early 80's have demonstrated that well-pro-
portioned plate walls behave very well when subjected to wind or
seismic loads. Design provisions for plate walls incorporated in
previous editions of S16 were primarily based on the outcome of
these studies. These provisions recognize tension-field action for
infill plate without opening.

WALLS WITH LARGE OPENINGS

More recent experimental and analytical studies carried out at
University of New York in Buffalo have led to changes and new
provisions for the design of
plate walls as seismic-force-
resisting systems in S16,
including the provisions for
wall openings. Clause 27.9.2.4
of S16-09 permits an opening
at each of the upper corners of
infill plate panels by cutting
out a quadrant with a radius
not exceeding one-third of the
clear height of the plate panel,
as shown in Figure 1. These
openings are large enough to
accommodate the passage of

Figure 1 - Plate wall with large

reinforced openings heating/cooling ducts in many

situations.

A reinforcing arched plate is welded to the cut edge and the
boundary members. This arch must be adequately proportioned
and connected to permit the development tension-field action.
Secondary effects corresponding to total design storey drift should
also be accounted for. CISC Commentary on Clause 27.9.2 of
S16-09 provides further explanation on the subject.

Shear walls are usually located around service cores and riser
shafts where the horizontal distributions of heating/cooling and
other mechanical and electrical services must penetrate some of
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Alfred F Wong, PEng.

these walls. The provision for these large wall openings enhances
the adaptability of steel plate walls in many applications.

WALLS WITH PERFORATED PLATE PANELS

Research studies at University of New York in Buffalo have also

demonstrated that infill plates with circular perforations that are

uniformly distributed in a defined configuration (Figure 2) also

perform well. Clause 27.9.2.3 defines the geometric requirements

and restrictions for these round holes and provides the formula
for calculating the shear
resistance of the plate
panels. The reduced stiff-
ness due to the perforations
can be determined using
the effective thickness
method given in the
Commentary on the clause.

Often handling for erection

and fabrication purposes,

instead of seismic forces,

dictates the minimum infill

plate thickness. In those
Figure 2 Plate wall with perforated infill plate cases, the plate thickness
increase inflates the capacity
design forces, including design forces for columns, beams,
connections, foundation and possibly diaphragms. The provision
for plate perforations in accordance with Clause 27.9.2.3 helps
to alleviate this unnecessary increase of capacity design forces
and member sizes.
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SOR QREEN'S SAKE

A sustainable solution is an integrated one employing several strategies and many materials
to produce a high performance building. Steel’s attributes - recycled, recyclable, reused,

reusable, low waste, low site disturbance, adaptable, aesthetic — make it an important player
for a greener tomorrow. The goal of this column is to help design team members take
advantage of those attributes for green’s sake. This issue deals with recycled content,
regional material and reuse in the context of the new LEED version.

RECYCLED CONTENT AND BEYOND

As Manager of Sustainability for CISC, | receive a (high) number
of questions on the new LEED 2009 calculations for recycled
content, regional materials and reuse. Some clarifications follow.
Should you have additional questions, please do not hesitate to
contact me at sboulanger@cisc-icca.ca.

What is the first attribute that comes to mind when thinking about
steel and sustainability? Most people will answer the high recycled
content of steel. Understandably so as the steel components
generally average 60% recycled content in a commercial or insti-
tutional type building. How does one arrive at that value? It is
really from a combination of two processes: the EAF (Electric
Arc Furnace) and the BOF (Basic Oxygen Furnace). Shapes

(W shapes, channels) tend to be produced via the EAF route. In
fact, in North America, all W shapes are the result of the EAF
process which represent approximately 90% recycled content.
The BOF process, for steel decks and tubular sections, uses about
25%, up to 35% recycled content to produce. More than half of
the weight of construction products in a project comes from the
EAF process resulting in the average mentioned above. This
brings me to the following question.

Should steel be specified by recycled content in a contract
document to improve the sustainability rating of a building? No.
Definitely not a good idea. Recycled content is a driver to encourage
recycling of materials, which would otherwise be disposed of.
However, it is not a suitable driver for metals that are already
recovered and recycled close to their maximum. Specifying recycled
content for steel in particular, to obtain a LEED point does not
have any beneficial environmental effect. Instead, it can distort
the market and result in unnecessary transport costs and emissions.
All steel is recyclable and will be multicycled many times without
any artificial stimulus and without loss of quality, ad infinitum.

Sylvie Boulanger, Ph.D., PEng.

LEED 2009 TIP - THE RECYCLED CONTENT THRESHOLDS ARE
NOW 10% (VS 7.5%) TO GET THE FIRST POINT, AND 20% (VS 15%)
FOR THE SECOND POINT.

Why is it more difficult to obtain the recycled content of steel
for HSS (Hollow Structural Sections)? Because the HSS manu-
facturer is not the steel producer, hence, it is a two-step process.
First, you need to know who the HSS manufacturer is, then, the
manufacturer needs to go back to the steel mill who produced
the coil used to cold-form the HSS. However, as of Summer 2010,
a major tube manufacturer, Atlas Tube, has made it easier for
you. From their home page (atlastube.com), you can click directly
towards a form (you need heat number or bundle number) to
retrace the proper origin and hence, help you do the calculations
of recycled content and regional materials for your LEED credits!

What is the easiest way to obtain the values necessary to calculate
the LEED regional materials credit? The easy one is the percentage
of recycled content (considered raw materials) within an 800 km
radius of the mill. The final value will be about 70-80% for the
EAF and 15-20% for the BOF. For the BOE, if the mill can document
the percentage of iron ore, limestone and/or coal it obtains within
an 800 km (by truck) or 2,400 km (by train or boat) radius, then
that can be accounted for in the calculation. In general however,
mills have not provided easily traceable and well documented
information on these raw materials so don’t waste too much time
on this. However, the recycled content (as raw material) should
get you pretty far. Remember that the “value” which gets used in
the recycled content calculation includes materials and labor
performed on the steel up to the erection of it on site i.e. that
means materials + fabrication which amounts to over two thirds
of the price of the final steel structure.
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LEED 2009 TIP - THE REGIONAL MATERIALS THRESHOLDS ARE
NOW 20% (VS 10%) TO GET THE FIRST POINT, AND 30% (VS
20%) FOR THE SECOND POINT. LEED 2009 NOW ALLOWS ANY
PERCENTAGE OF REGIONAL MATERIALS, RATHER THAN 80%
OR BUST I.E. IF YOU CAN DEMONSTRATE THAT 30% OF RAW
MATERIALS ARE WITHIN 800KM OF THE STEEL MILL THEN 30%
IS USED. PREVIOUSLY, IF 80% OR MORE OF THE RAW MATERIALS
WAS WITHIN AN 800KM RADIUS OF THE MILL AND OF THE
SITE, 100% OF THE VALUE COULD BE USED - IF LESS THAN
80%, THEN 0% OF THE VALUE WAS USED.

Can steel be reused with confidence? Yes. The potential reuse of
steel is probably the industry’s best-kept secret. As a building
nears the end of its life, steel can be reused either through the
reuse of elements of the original structure for another building
project, the reuse of the steel structure in situ (which may include
a structural design upgrade) or the dismantling and reuse of the
structure at another location. An example is the renovation of
Triffo Hall on the University of Alberta campus, which typifies the
adage that what was old, is new again. Built primarily of steel in
1915, it is the first project at the University to be registered with
LEED. The new design features a two-storey interior “street”, that
reused and expressed the steel trusses which run the length of
the building along the brick wall. Punctures through the second
floor allow this “street” to be flooded with natural light. Reusing a
steel structure is often easier than one thinks.

LEED 2009 TIP - THERE IS A NEW BOTTOM TIER THRESHOLD
(55%) THAT WAS CREATED FOR BUILDING REUSE (WALLS,
FLOORS AND ROOF).

Beyond recycled content, steel works well with other materials. It
has several attributes that make it a suitable choice for a sustain-
able solution. So many people like a steel built environment
because it is light, open, airy and adaptable. Steel structures
mature well with age, rather than deteriorate and decay. Steel’s
long clear spans mean that interiors can be changed with ease.
Steel frames can readily be adapted and reconfigured to give old
buildings a new lease on life, economically and efficiently. The
longevity of a building is fundamental to its overall sustainability.

Sylvie Boulanger is Manager of Sustainability for the
Canadian Institute of Steel Construction (CISC).

Sources for this article include CISC’s website section on

Sustainability (www.cisc-icca.ca/sustainability), previous

issues of Advantage Steel (www.cisc-icca.ca/advantagesteel),
Corrus’ FAQ on Sustainability (www.corusconstruction.com/en/
sustainability/faqs/) and the CaGBC document “What's
new in LEED Canada 20092 (www.cagbc.org/database/rte/
LEED 2009 Changes.pdf)
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June 14, 2010, CISC presented the first ever annual National
Steel Design Awards. The gala evening was part of the 80" annual
general convention which this year was held in beautiful Kananaskis,
Alberta. For many years the CISC Regional Steel Design Awards
have been a huge success. They gather together owners, developers,
architects, engineers, contractors, fabricators, detailers and suppliers
in a celebration of steel design excellence. It was high time to
draw on these Regional Awards to launch a National Steel Design
Awards Program.

“The Canadian Institute of Steel Construction advances steel design
and safety, as well as the efficient, economical and sustainable
use of structural steel, particularly where steel is integrated with
other building materials such as wood, glass and concrete.” said
Rob Third, Chair of CISC’s National Awards Committee. “This
National Awards event shares and recognizes steel design and
innovation excellence as well as generating awareness of the
advantages of steel in construction across Canada, by showcasing
the excellent architects and engineers we have in our country.”

Projects were entered in the Architecture, Engineering, and
Sustainability award categories. All entries have been previously
recognized at the Regional level. Nearly 100 projects were narrowed
down to a short list of 16 which went before the judging panel.
Six of these 16 entries were selected to receive an award by a
jury of 6 architecture and engineering design consultants and
university professors:

Sylvain Boulanger - Boldwing Continuum Architects
Robert Driver — University of Alberta

Paul Henry — CY Loh & Associates Engineers
Andrew Metten  — Bush Bohlman Engineers

Terry Meyer Boake — University of Waterloo

Pieter Sijptes — McGill University

We thank the jury members for their time and dedication and
congratulate the design team members of the six award winning
projects for the quality of their work and their outstanding use
of steel.

ARCHITECTURE

Award of Excellence

Camilla & Peter Dalglish Atrium,

Royal Botanical Gardens, Burlington, Ontario

OWNER: Royal Botanical Gardens

ARCHITECT: Diamond + Schmitt Architects Inc.
STRUCTURAL ENGINEER: Halcrow Yolles

PROJECT MANAGER: MHPM Project Managers Inc.

GENERAL CONTRACTOR: Ira McDonald Construction

(ISC FABRICATOR AND DETAILER: Central Steel Fabricators Ltd.

The project capitalizes on the intrinsic qualities of steel to
enhance the building’s design, fulfilling both program requirements
and the client’s ambition to create a highly transparent space.
Structural steel framing allows art and function to merge in order
to fulfill design ambitions. Long steel spans result in a glass
enclosed building that visually recalls a green house aesthetic.

Award of Merit
The Water Centre, Calgary, Alberta

OWNER: City of Calgary

ARCHITECT: Sturgess Architecture / Manasc Isaac Architects
STRUCTURAL ENGINEER: Read Jones Christoffersen Ltd.

GENERAL CONTRACTOR: Dominion Construction
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ENGINEERING
Award of Excellence
Richmond Speed Skating Oval, Richmond, B.C.

OWNER: City of Richmond
ARCHITECT: Cannon Design Project Directors:
MHPM Project managers
STRUCTURAL ENGINEER, ROOF STRUCTURE: Fast + Epp Engineers
STRUCTURAL ENGINEER, BASE STRUCTURE: Glotman Simpson Consulting Engineers
GENERAL CONTRACTOR: Dominion Fairmile Construction
FABRICATOR: George Third & Son Ltd.
STEEL DETAILER: Tru-Line Drafting
CONSTRUCTION ENGINEERING: Somerset Engineering
STEEL ERECTOR: KWH Constructors

The arches for the Olympic Oval are the longest spanning hybrid
steel-wood arches in the world. Spanning 100m, the arches are
strengthened by a 10mm thick steel blade on the bottom edge,
with W150 steel beams and 25mm thick steel plates strengthening
the top. The steel beams rise off the pine beetle wood slabs at
both ends to create a raised roof and cantilever overhangs.

Award of Merit
Art Gallery of Ontario Transformation, Toronto, Ontario

OWNER: Art Gallery of Ontario

ARCHITECT: Gehry International

STRUCTURAL ENGINEER: Halcrow Yolles

GENERAL CONTRACTOR: Ellis Don Corporation

(ISC DETAILER, ERECTOR & FABRICATOR OF MAIN STRUCTURE: Benson Steel Ltd.
CISC FABRICATORS OF STAIR STRUCTURE: Mariani Metal Fabricators Ltd.

SUSTAINABILITY

Award of Excellence
University of Alberta - Triffo Hall, Edmonton, Alberta

OWNER: University of Alberta

ARCHITECT: Johns Group2 Architecture Engineering Ltd.
STRUCTURAL ENGINEER: Read Jones Christoffersen Ltd.
GENERAL CONTRACTOR: Binder Construction Limited

Triffo Hall is an example of the adage “What was old is new
again”. Undergoing numerous changes since 1915, Triffo Hall
was restored back to its original design. It was very important to
use the steel and leave it exposed, retaining the steel trusses that
supported the roof and clerestory and making them visible by
removing the existing ceiling systems.

Award of Merit
Legendre Garage and Body Shop, Montreal, Quebec

OWNER: Montreal Transport Corporation

ARCHITECT: Provencher Roy et Associés architectes
STRUCTURAL ENGINEER: Pasquin St-Jean & Associés Inc.
GENERAL CONTRACTOR: Pomerleau Inc.

(ISC STEEL FABRICATOR: Quirion Metal Inc.

(ISC STEEL FABRICATOR: Canam Canada

STEEL DETAILER: Genifab Inc.

For more information, please see our press release and our

design award archives:

www.cisc-icca.ca/news/2010/6/nationalawards | press release
www.cisc-icca.ca./awards/national/2010 | archives
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ONE WORLD TRADE CENTER AND NUCOR STEEL.

RED, WHITE AND BLUE, |~

AND GREEN.
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With the construction of One World Trade Center,

a symbolically planned 1,776-foot-tall building on the site of the old World Trade Center,
the rebuilding of America has begun. And the rebuilding is going to be green.
Because One World Trade Center will be using about 53,000 tons of recycled Nucor steel,
helping to make it eligible for LEED® certification. Saying we not only care about
restoring America to great heights, we also care about the world around us.

WWWw. nucoryamato.com

It’s Our Nature.! = &
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The 59-storey Bow Tower, located in downtown Calgary, Alberta
will become the headquarters of EnCana Corporation. When com-
pleted in 2011, at 238 m (780 feet) in height, this unique structural
steel tower will be the tallest building in Western Canada and the
second-tallest building in the country. Internationally renowned
architect Foster + Partners of London, is the design architect for
the development, which includes the north tower consisting of over
195,000 sq. meters (2,100,000 sq. feet) of constructed area
above grade and 97,000 sq. meters (1,000,000 sq. feet) including
1,375 parking spaces along with the loading dock and services
areas, on six levels below grade. The development will be intercon-
nected with adjacent buildings through a series of stunning “plus
fifteen” pedestrian bridges.

The owner, H&R REIT, along with development managers,
Matthews Development Alberta, have led, in close collaboration
with the client, the project since the start of the concept design
phase in late 2005. With executive architects, Zeidler Partnership
Architects, and international structural engineers Halcrow Yolles,
the form and associated details of this unique building project
began to solidify through the design development stage in the fall
of 2006. At that time all major subcontractors, and the structural

A NEW URBAN GIANT:
THE BOW TOWER

Michael Seica, Ph.D., PEng. and David Stevenson, REng.

steel contractor Supreme-Walters Joint Venture, were brought on
board in a “design assist” capacity.

ESTABLISHING THE SHAPE OF THE TOWER

AND THE STRUCTURAL SYSTEM

At the outset, EnCana identified several objectives for the develop-
ment as a whole. These included establishing a distinctive image
for their new headquarters, the creation of a “home away from
home” ambiance for all those that worked in and visited the
development, the introduction of large “sky lobbies” to help promote
incidental interaction within the organization and the introduction
of landscaping throughout the development, including within the
height of the tower itself. In an effort to maximize the number of
perimeter offices and to capitalize on the spectacular view of the
Rocky Mountains to the south, the final crescent-shaped form of
the tower was established. The design of the tower itself pursued
sustainable design goals. As a result of the curving bow shape,
wind loads were reduced when compared to a rectangular building
and, therefore, the economies of the building were improved.
Detailed sun studies were then conducted to confirm the precise
orientation of the tower on the site in order to maximize the
amount of natural daylight within the work environment. Not
least, the building would tie into the enclosed “plus fifteen”
pedestrian path through the downtown office and retail buildings.

The development of the structural systems and corresponding
selection of materials was driven not only by the building geometry
and objectives set out by EnCana, but it was through close collab-
oration between Foster + Partners and Halcrow Yolles, as well as
through their collective desire to create a truly iconic building,
one in which the structural systems were an integral and natural
part of the overall architectural expression that drove the devel-
opment of the structural systems in the end.

Structural steel was a natural choice given the overall objectives
and building requirements as well as the building geometry that
had been developed. The high strength of structural steel generally
offers advantages to steel over other construction materials in
that its use results in smaller vertical load carrying members
(allowing for large more open occupied spaces), lighter and shal-
lower floor framing systems (leading to larger column-free areas),
greater future flexibility in terms of accommodating revisions in
building occupancies, additional loads and tenant improvements.
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Figure 2 - Exploded View of the Tower

After considering several different structural solutions, the perimeter
“diagrid” or “braced tube” concept was selected as shown in
Figure 2. A six-storey vertical module was used for the diagrid as
it related very well with EnCana’s internal space planning require-
ments. This concept involved three primary braced frames on the
curved south elevation and the two northerly facing elevations,
“coupled” together with steel moment resisting and braced frames.
In addition, and to augment the lateral stiffness of the tower
between the six-storey-spaced “nodal floors”, a secondary bracing
system consisting of conventional steel braced frames at two
remote finger core stairs and around the main central elevator
core were also provided. As a result, the lateral system consists
of the following four principal components:

* At the north-west and north-east sections of the perimeter,
six-storey high diagonal grids are facetted along the perimeter.

* The “diagrid” elements are inter-connected through the core
with a series of braced frames between the elevators and the
north stairs.

* Along the south atrium screen wall face, a similar six-storey
modular diagrid spans outside of the atrium and is connected
to the bulk of the building by horizontal axial-force members,
“drag-struts”, at the ends of the atrium.

* The two dominant diagonal grid elements are inter-connected
at the ends of the building (“fingertips”) with a series of rigid
frames.

The gravity load-carrying system of the building consisted of a
network of interior columns in a layout that would ensure a depth
of the floor beams below 485 mm (19 in), underneath a composite
floor slab construction consisting of 75 mm (3 in) concrete cover
on 75 mm (3 in) steel deck. High-strength steel — 450 MPa yield
stress (65 ksi) — was used for all W-shape gravity columns above
level 24 and for the heavy W360 members of the diagrid below
level 24.
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DESIGN OF THE

LATERAL SYSTEM

The lateral system, and hence the atrium
wall, was designed under wind, seismic
and thermal loads — with wind being
the governing case. Wind tunnel studies
were performed to obtain the wind
loads on the tower by creating a 1/400
scale model in a 600-metre radius
environment. A separate test was per-
formed on the atrium wall to determine
the impact of the wind loads on the
long, unsupported atrium wall members.
The resulting wind and seismic loads
were applied to a finite element model.
In total, 180 ultimate limit states (ULS)
and 64 serviceability limit states (SLS)
load combinations were used.

The deflection criteria considered were a maximum of H/400 at
the top of the building, as well as a maximum inter-storey drift of
h/350. For seismic loads, the inter-storey building drift was limited
to h/40. Figure 3a depicts a typical example of the lateral displace-
ment of the building plotted at each storey level for one of the
many SLS wind load combinations. The thicker line represents the
code-specified limit of H/400 and the inter-storey drift is presented
in Figure 3b, together with the limiting criterion of h/350. Both
values are below the limit. The relative softening above level 54

is due to brace discontinuity.

CHALLENGES AND COMPLEXITIES.

UNIQUE ASPECTS

A “top down” construction technique was utilized to construct the
majority of the steel ground floor “umbrella”. The “top down”
construction method enables the superstructure (steel tower) and
substructure (parking floors) of a high rise building to be built
simultaneously (up and down), thus saving valuable construction
time. However, this means that the concrete substructure and
perimeter foundation walls below would not be completed until
tower erection approaches the 30" floor — a challenge.

Figure 3 - Lateral Behaviour of the Building (a) Lateral Displacement (b)
Lateral Inter-Storey Drift
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Figure 4 - Atriurn Wall Diageid Mermbers

The majority of the columns supporting the tower above are
designed as high 18 m (60 foot) laterally unsupported large
diameter concrete-filled steel pipes, ranging from 1200 to 1600
mm (48 to 63 inches) in diameter. To support the below grade
parking slabs, stiffened circular steel collar details were developed
at the intermediate floor levels. The collars were detailed to
accommodate vertical adjustability while allowing coupling of the
slabs with the pipe columns.

The detailing of the ground floor structure was complicated even
further by the specific design characteristics of the building and
construction requirements including the accommodation of the
high column uplift forces through through tie-downs.

The stability challenges continued above grade. The complex field-
welded details for the diagonal to node connections resulted in the
need to “separate” the erection of the tower from the erection of
the atrium wall structure, creating a lag of six to 12 floors in
some cases. A unique bracing system, coupled with temporary
horizontal diaphragm bracing, assisted the permanent structural
elements in resisting loads during erection.

Column axial shortening and “super-elevations” were further
complicated by the inclined orientation of the diagrid members
and the six to 12 floor erection lead of the tower. In the end, very
stiff, inclined diagrid members carry less load than the internal
gravity columns and, hence, deflect very little. Therefore, it was
not necessary to super-elevate the diagrids.

A number of possible atrium wall (i.e. the south wall) structural
schemes were considered, each making use of different structural
sections: built-up boxes, built-up triangles or large-diameter tubing.
In the end, after carefully evaluating all options and based on
criteria such as strength considerations, overall lateral system
interaction, steel tonnage, erection costs and, not least, visuals, it
was decided that the triangular scheme offered superior aesthetics
overall, while balancing costs, complexity, ease of construction
and impact on the overall structure. Typical diagrid members have
sizes up to 1130 x 1320 mm (44.5 x 52 in) with wall thicknesses

Figure § - Ersction of first 39-tonns nods cormn-
pletad in 2009 Atriurn Wall Diagrid Members

ranging from 40 to 160 mm (1.6 to 6.3 in). Being architecturally
exposed, the triangular section shapes are fireproofed through
intumescent coating, a decision based on a custom experimentation
programme conducted on various specimens at Underwriters
Laboratories Canada. A complex system of secondary steel serving
as a curtain wall support system is attached to the diagrid members.
Careful attention was paid to the design of this system —
design considerations including thermal loads obtained from
computational fluid dynamics analyses — and therefore to its
connections to the diagonals.

Lastly, one of the major challenges was the design of the
connections between the diagrid members, or the “nodes”.
Having dimensions of approximately 2.8 m (9.2 feet) in width
and standing 4.2 m (13.8 feet) tall, the nodes are not only chal-
lenging to design but also to fabricate. Welding of thick plate
must be done following specific procedures that involve preheating
of the elements to be joined before the welding operation is
performed. Internal stiffening plates were also employed to
better contribute to an efficient transfer of the forces through
the node. This obviously added to the complexity of the system
and created additional challenges for fabrication. The nodes are
fabricated in the shop and then field-welded to the diagonal and
horizontal diagrid members.

CONCLUSIONS

The overall requirements, including the building geometry of the
unique crescent-shaped Bow Tower and the tight construction
schedule, posed several design and construction challenges.
Among all the complexities of this novel design, the use of triangular
built-up sections had its challenges. In the modern engineering
era, when computer-aided design is used extensively, the built-up
triangular sections and nodes, as well as their connections, needed
to be designed individually. The engineer and the steel fabricator
had to go back to first principles in engineering to design these
structural elements. When completed, the Bow will represent a
key landmark feature that will change the Calgary skyline forever.
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AUTHORS: Michael Seica, PEng, Ph.D. is a Senior Engineer with Halcrow Yolles in
Toronto, Ontario with 16 years of experience in structural engineering.
He specializes in protective design.

David Stevenson, PEng., is a Senior Principal with Halcrow Yolles in
Toronto, Ontario with 25 years experience in the design of complex
high rise building structures.

Figure 7 - Erzction of Structural Steel for the Sow

The Bow Project OWNER: H+R REIT

236 metre height DESIGN ARCHITECT: Foster + Partners

Start 2007 Completion 2011 EXECUTIVE ARCHITECT: Zeidler Partners

58 floors DEVELOPMENT MANAGER: Matthews Development Alberta

Six basement floors GENERAL CONTRACTOR: Ledcor

157,935 metre square in the tower STRUCTURAL ENGINEER: Halcrow Yolles (Toronto and Calgary)
39,000 tons of structural steel CISC FABRICATOR: Supreme-Walters Joint Venture

STRONG...

: STRONG IN STEEL
Brojects STRONG IN PEOPLE
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At Waiward, we invest in our people. They always have the right tools to
do the job and most importantly, the passion that drives the quality

of our steel. Our people set the highest standards to build futures

with no limits, and our alliance with Canadian Institute of Steel
Construction creates more opportunities for the years ahead.

STEEL IS STRONG. SHARING OF KNOWLEDGE IS STRONGER.
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NEWS AND EVENTS

CISC 80™ ANNUAL CONVENTION

This past June, CISC hosted their 80" CISC Annual Convention,
in the beautiful surroundings of Kananaskis, Alberta. Along in
keeping with the 80 year traditions, CISC added some new elements
to the assembly for our members. Based on feedback we received
from previous meetings, this year marked a first for us, with incor-
porating more educational forums and seminars on the Thursday
and Saturday of the convention.

The conference concluded with the celebration of our first ever
National Steel Design Awards, which showcased the regional winners
from across Canada and put them up against each other to
compete at a National level. See the full results of the awards

on page 10.

CORRECTION ON 2009 BC STEEL DESIGN AWARDS

In Issue 37, our coverage of the 2009 BC Design Awards was
incorrect. We regret and sincerely apologize for this error. The
correct awards recipients for the H. A. Krentz and the Engineering
Award should have read.

H. A. KRENTZ AWARD
Winner
Vancouver Convention Center

OWNER: PAVCO/VCCEP Ltd.

ARCHITECTS: LMN Architects, Musson Cattell Mackey Partnership,
DA Architects + Planners

ENGINEER: Glotman Simpson Consulting Engineers

GENERAL CONTRACTOR: PCL Constructors Westcoast Inc.

STEEL FABRICATOR & ERECTOR: Canron Western Constructors Ltd.

STEEL DETAILER: Dowco Consultants Ltd.

ENGINEERING AWARD
Award of Excellence
Richmond Speed Skating Oval

OWNER: City of Richmond

ARCHITECT: Cannon Design

STRUCTURAL ENGINEER, ROOF STRUCTURE: Fast + Epp Engineers

STRUCTURAL ENGINEER, BASE STRUCTURE: Glotman Simpson
Consulting Engineers

PROJECT DIRECTORS: MHPM Project managers

GENERAL CONTRACTOR: Dominion Fairmile Construction

FABRICATOR: George Third & Son Ltd.

STEEL DETAILER: Tru-Line Drafting

CONSTRUCTION ENGINEERING: Somerset Engineering

STEEL ERECTOR: KWH Constructors

NEW PUBLICATIONS
NEW EDITION — AVAILABLE IN NOVEMBER 2010

Limit States Design in Structural Steel, 9" Edition 2010
By G.L. Kulak and G.Y. Grondin

The Ninth Edition reflects changes in CSA Standard S16-09,
“Design of Steel Structures”, with regard to bolted and welded
connections, laterally unsupported beams, block shear and
composite beams.

This textbook serves as a comprehensive teaching text for univer-

sities and technical colleges, and also as a valuable reference
document for practicing engineers. It offers an explanation of the
philosophy and practical application of limit states design procedures
and provides comments on design requirements contained in
S16-09. Divided into 11 chapters, the book covers tension
members, flexural members, columns, beam-columns, stability,
fatigue behaviour, connections, plate girders, composite construction,
and types and grades of structural steel.

CODES AND STANDARDS REVIEW

CONTINUING EDUCATION COURSES
We have two new courses available this Fall, “Connections for
Steel Structures” and “Steel Handbook Highlights”.

Connections for Steel Structures — New Course —

The “Connections for Steel Structures” course is the second in a
series of three CISC courses on connecting steel components,
and a recommended prerequisite for the upcoming CISC course
“Design of Seismic Connections in Steel-Framed Buildings”.

The “Connections for Steel Structures” course is intended to
provide practical guidance to steel designers and clarify the com-
plimentary roles of the fabricator and the design engineer with
respect to connection design. Emphasis is placed on connections
and their impact on costs and economy.

The basic objective is to assist designers in their understanding of
how connections influence member design and vice versa, and to
emphasize the importance of considering both connections and
member selection for optimum economy. The scope of the course
is limited to connections normally encountered in common types

of steel building structures.
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The participant will come away with an understanding of connection
behaviour, the behaviour of bolted and welded joints, and the
importance of providing suitable details to describe typical connec-
tions, unusual connections and necessary stiffening of component
members. The importance of providing governing forces for
analysis and design of connection details is also emphasized. In
addition some illustrative examples will be used, and some simple
design aids introduced to facilitate the checking and design of
eccentric connections and connections with bolts in tension.

The presenters will highlight major changes in S16-09 that influence
the design of structural steel connections. The “Connections
for Steel Structures” notes, included in the course registration,
references the Tenth Edition of the CISC Handbook of Steel
Construction (2010), which contains CAN/CSA-S16-09 and CISC

Commentary.

Halifax, NS Nov. 2 Vancouver, BC Nov. 17
Fredericton, NB Nov. 3 Ottawa, ON Nov. 30
Montreal, QC Nov. 4 Toronto, ON Dec. 1
Regina, SK Nov. 15 Winnipeg, MB Dec. 2

Edmonton, AB Nov. 16

Steel Handbook Highlights — New Course —

This course covers the design of steel members and elements
using the recently published 10" Edition of the Handbook of Steel
Construction. The intent is to provide understanding on the
background and use of design aids contained in the Handbook
while drawing the participants’ attention to changes, new additions
and hidden gems.

Major changes and new provisions introduced in CSA Standard
CAN/CSA-516-09, “Design of Steel Structures” will be highlighted.
However, overall building behaviour and seismic design are outside
the scope of the Handbook of Steel Construction and this course.
Seismic design is covered in a separate CISC short course -
Seismic Design of Steel Framed Buildings, which is offered in
major centres across Canada.

Webinar Format (4 x 2 hrs)

September 20, 22, 27, 29 - 2 pm EDT
November 9, 10 - 11 am & 2 pm EST
December 6, 7, 8, 9 - pm EST

Industrial Building Design

The course illustrates the limit states design of a single-storey
industrial building. It refers extensively to the National Building
Code of Canada 2005 (NBC 2005) and to CAN/CSA S16.1-05
“Limit States Design of Steel Structures” including the S16.1-05
Supplement, with emphasis on the applicability to typical
Industrial buildings. In addition, there are references to the CISC
Crane-Supporting Steel Structures: Design Guide, 2™ Edition and
various AISC publications.

The example industrial building comprises common structural
steel components used in roof and wall framing, such as roof
trusses, crane runway beams, segmented columns, wall systems
and standing seam roof systems. The building also serves to illus-
trate the design of a steel braced frame to resist wind and seismic
loads, in accordance with NBC 2005 and S16-01. The course
examines various design and construction topics, including; loads
and load combinations, companion action approach, notional
loads, vibration and fatigue, diaphragms, connections, foundations,
coatings and corrosion considerations, low temperature toughness,
rehabilitation, fire considerations and construction issues.
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Toronto, ON
Edmonton, AB
Vancouver, BC

Sept. 21, 2010
Sept. 22, 2010
Sept. 23, 2010

Bolting and Welding For Design Engineers

This popular course is designed to provide an introduction to the
basics of bolting and welding of steel structures with emphasis on
practical and economical solutions. Although not a connection
design course per se, participants will come away with a solid
understanding of the materials, products, specifications, installation,
field challenges and design methodologies for connecting structural
steel components.

Thunder Bay, ON Oct. 5 Calgary, AB Oct. 19
Toronto, ON Oct. 6 Kelowna, BC Oct. 20
Saskatoon, SK Oct. 7 Victoria, BC Oct. 21

Seismic Design of Steel Framed Buildings

This course is intended to provide understanding on design theory
and the rationale behind code provisions as well as the application
of specific Code formulae and requirements. It will cover the
design of seismic resisting systems for steel framed buildings to
the requirements of the 2005 National Building Code of Canada
and the pertinent provisions of CSA Standard S16-01, including
S16S1-05.

Toronto, ON
Vancouver, BC

Oct. 26
Nov. 30

Continuing education courses in development include:
* Design of connections in steel seismic force resisting systems

e Steel Bridges Design, Fabrication and Construction — Update
to CSA S6-10 standard, plus a general refresh of the course
material and a strengthening of fatigue and fracture topics

Please check the web site for updates: www.cisc-icca.ca/courses

NEW MEMBERS
At the June meeting the CISC Board of Directors elected the
following organizations as hew members. Welcome all!

DETAILER

KGS Group Steel Detailing Division

865 Waverley Street, 3 Floor, Winnipeg, MB, R3T 5P4
Tel: 204 896 1209 | Fax: 204 896 0754
www.kgsgroup.com

SDE Structure D'Acier

500 Cote Richelieu, Trois-Rivieres, QC, G9A 2Z1
Tel: 819 376 9089 | Fax: 819 376 8302
www.sde-draft.com

EVENTS

Steel Day

September 24, 2010

Various locations across Canada
www.steelday.ca

The Pacific Structural Steel Conference 2010
October 19 — 22, 2010 Beijing, China
www.pssc2010.com

International Symposium on Tubular Structures
December 15 - 17, 2010 Hong Kong, China
www.hku.hk/civil/ISTS13




CISC FABRICATOR MEMBERS — LISTING AS OF AUGUST 18, 2010
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Mometal Structures Inc.
Varennes,
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www.nico-metal.com
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ACL Steel Ltd.S
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www.aclsteel.ca

Aushn Steel Group Inc.
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www.gensteel.ca

Azimuth Three Enterprises Inc.
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Benson Steel Limited
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Central Welding & Iron Works Group
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Cooksville Steel Limited
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www.lambtonmetalservice.ca

Lapla re Welding of Cornwall Inc.
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www.laplantewelding.com

Linesteel (1973) Limited
Barrie, ON

Lorvin Steel Ltd.
mmqron
www.lorvinsteel.com

M &G Steel Ltd.
Ockville,

WWW. mgsteel @

M.I.G. Structural Steel
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Mo%le Industries Inc.
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Mariani Metal Fabricators Limited
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MBS Steel Ltd.
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www.mbssteel.com
eruqe Steel Limited
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Norak Steel Construction Limited
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www.noraksteel.com
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Paramount Steel Limited
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Quest Steel Inc.
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Refac Industrial Contractors Inc.
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Shannon Steel Inc.
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? encer Steel Limited
Iderton,
www.spencersteel.com
Steel 2000 Inc.
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TeITo Steel Works Ltd.
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Times Iron Works Ltd.
Pickering,

Tower Steel Company Ltd.
Erin, ON
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Tresman Steel Industries Ltd.
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Victorja Sleel Corporation
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Abesco Ltd.
Winnipeg, MB

Capitol Steel Corp.
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oastal Steel Construction Limited
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S

905 669 1767
B

705326 3619

S
905770 121
S
9057911996

S
905 669 5558
S

905 857 9404
B, Br, S, P
905564 7445
S, P

519 738 3507
S

519 941 7000
S

519 666 0676

S
705 855 0803
S
519 8371973

)
905 831 5111
S
519 8337520

S
905795 8757

S
519 737 6151

S, P
905 388 7111

S
204 667 3981
S
204 889 9980

S P

807 623 4844
S

306 931 4412
S

204 589 7371
S P

306 242 4077
S P

306 242 (684
S

204 233 3783
S, P

306 975 1177

S
306 955 4425

S
403 230 3705
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CANAM

www.canam.ws/fabricators



CISC FABRICATOR AND DETAILER MEMBERS

Legend: *sales office only

W. Carry (1967) Ltd.
Edmonﬁ)‘rll"AYB( 6 ) d

WWW.CwedrTy.com

ital Steel |
e

a)llms Industries Ltd.

WWW. co[ﬂ]ns industries-ltd.com

Eanplre Iron Works Ltd.
Edmonton,
wiw. emplrelron com

ﬁkmo Sieil Ltd.
Sherwogd Par
WWW.€s| |mosreel com

Garnequ Manufacturing Inc.
Morinville,

?roupe Canam Inc.
algary, A
www.canam-steeljoist.ws
JV Driver Fabricators Inc.
isku,
www.jvdriver.com
Leder Steel Limited
momg
www.ledersteel.com
Mrll Industries Ltd.
algary,
www.moli. cu

Norfab Mfg (1993) Inc.
Edmon ton, A g

orlher eldarc Ltd.
S elwoo Parl l\
www.northern-weldarc.com

T(egu Joists Inc.

www. omego|0|sTs com

Iro-(hem Fabricators Ltd.
E(fmon tonm A

Precision Sleel & Manufacturing Ltd.
Edmonton,
www. preclsmnsteel ab.ca
Rdumpurl Steel Ltd.
Edmonton
www. mmpurtsteel com
RIMK Industries Inc.
Calgary, AB
(!:umm Steel Ltd.
Edmonton, AB

gupermemﬂ Structures Inc., Western Division

www.supermefal.com

Salpreme Group Inc.
Edmonton
W supremesteel com

; A;preme Group Inc., Bridge Division

www. supremes'reel om
1ung|e Steel (1999) Ltd.

gary, A
www trlunglesteel com

TSE Sleel Ltd.
Calgary, Al
WWW. tsesteel com

E Weldmg & Overhead Cranes Ltd.
Nisku,

wWww. w&weldmg com

mwturd Steel Fabricators Ltd.
monto
www.waiward.com

hitemud Ironworks Limited
montﬁn
www.whitemudgroup.ca

BRITISH COLUMBIA

Bur Nope Metalworks Ltd.
Chill \n{]
WWW. umoneme‘mls com

(1nron Western Constructors Ltd.
www.supremesteel.com

ﬂlgurTrook Iron Works Ltd.

www.cliron.com
En#ure Iron Works Ltd.

www.empireiron.com
GeorE;e Third & Son

WWW, geoﬁurd com

|srn Industrial Steel & Manufacturing Inc.

WWW. |smbc @

J.P. MeJul Masters Inc.
Maple R %

www.jpme u1musters com

B-buildings

Br-bridges  S-structural

S P
780 465 0381

S

780 463 9177
780 440 14151
S, PJ

780 4474650
P

780 417 95100

S

780 939 2129
S, )

403 252 7591

B, §

780 955 1748
780 962 904

S

403 250 2733

B

780 447 5454
S, P

780 467 1522

780 955 3396

S
780 414 6701
780 449 4242

S
780 465 9730

B
403 236 87’7?

S
780 435 3807
N8 834 19’55

S P
780 483 3778
P

780 467 25166
S, P

403 279 7622
403 279 6063
S

780 955 7671
P

780 469 15158

S
780 701 3295

S
604 701 6070
P

604 524 45421
S

604 852 2131
604 946 551?
S P

604 639 8300

B, By, S, P
604940 4769

9
604 465 8933

P-platework J-open-web steel joist

P
amloo| 250 374 15674

wwwm sree com

Muﬁform Construction Group Inc. B, S P
angley, BC 604 888 1612
wwiv.macform.org

Rapid- Spon Structures Ltd.
Armstrong, BC
WWW. mpldspan com

Solid Rock Steel Fabricating Co. Ltd.

urrey, Fg
www.solidrocksteel.com

] teel Tech Ltd.
Kelowna, BC - 250 765 8808
www.warnaarsteel.com

Wrsbrldge Steelworks Limited

M3 Sieel %Kumloops) Ltd.

S, P
250 546 9676

S
604 581 1151

S
604 946 8618
www.weshridge.com

XL1 ks C S, J
Suirey L o - 604 59 1747
www.xliron.com

DETAILER

Detajling and E Ltd. B P
ik ctafling and Engineering 506 575 142)

ABC Druhmﬂ Company Ltd. B
Mlssmgug 905 624 1147
www.abcdrafting.com

Acklam Drafting S B, Br, S
fockmaay o fing Service 519979 1674
A.D. Druhm B
Brampton, ON 905 488 8216
Aerostar Drafting Services B
Georgetown, 905 873 6565
Automated Steel Detailing Associates B, Br, P
Toronto, 416 2474350
www.asda.ca
Base Line Drafting Services Inc. B
oncol[) ON 905 660 7017
www.bld.ca
lﬁDD Atla Druhmg & Design B
Edmont (Hl 780 461 3550
www.coddalto.com
Dessin Structural B.D. Inc. Br, P,
Boucherville, QC 450 64] 1434
www.hdsd.com
Dessins Cadmax inc. B, Br
Boishria 450 621 5557

WWw. mﬁmux a

Dessins de Structures DCA Inc. B
Levis, QC 418 835 5140
wwwstructuredca.com

Draft-Tech Inc. B
Windsor, ON 519 977 8585
Leth E IerErlses Inc., B
e o % 604 536 6577
www.dtechenterprises.com

GENIFAB Inc, B, Br
Charles o,L#r , QC 418 622 1676
www.genifab.com

Haché Technical Services Ltd. B, P
Caraquet, 506 727 7800
Hu[sjky Detailing Inc. B
g 519 850 9802
WWW. us ydetailing.com
IRESCO Ltd. B
momtoT 780 433 5606
www steeldetailers.com
dA\sso(mles Limited B, P
613 398 6510
fi lid B, Br, P
pe"' e so Py Brgfid

WWW. |erugfnng com

KGS Grom) Steel Detailing Division
WmmE

www.kgsgroup.com

Les_Dessins de Structure Steltec Inc B, Br, P
Ste-l érise, Qc 450 977 5995
www.stelfec.ca

204 896 1209

Les De Jms Trusquin Inc. B, Br
Boisbrian 450 420 1000
Www. Trusqum com
leosn Sryileé)mes Datadraft Inc., Datadraft Sysiesn]ii |74B 6]6?
WWW um raft.com
lﬁ &D Druhmg Ltd. B, Br, P
fo, A 780 465 1520
WWW. md ratting.com
M & D Drafting Ltd. (BC) B, Br, P
Surrey, Eg 604 576 8390
wwwm raffing.com
Munugemeni Consulting Ltd. B
Parks 250 248 4871

WWW. Je‘rullegdemgn com

M-Tec Draf S | B, Br, P
Sherwood fc F"/?B ervices Inc. 780 467 0903
WWW. mtecdm fing.com

ProDraft Inc. B, Br, P
urrey, B& 604 589 6425
www.prodraftinc.com

Runmol- Technical Services 709 364 szSE
WWW. runmonech com

Rlver B

(IlM Detailers Limited

Winnipeg, 204 221 8420
WWW. nvercnydemllers com
Saturn Detailing Services Ltd. B
Winnipeg, MB 204 663 4649
SDE Structure D’Acier B, S
Trois- Rléleles QC 819 376 9089
www.sde-draft.com
. Br, §
S e e 418 386 5481
Www.summyx.com
TDS Imausiriul Services Ltd. B, P
Pitt Meadoys, Bﬁ 640 465 6085
www.tdsindustrial.com
Tech Inc, B
sﬁfm"ﬁw',"oc 450 569 2629
www.fechdess.com
Tﬁ Tu Steel Delmlmg Inc. Br
(harleshourg, Q 418 634 5225
www.fencainc.com
ASSOCIATE ERECTOR
E.S. Fox Limited B, Br
Niagara Falls, ON 905 354 3700
www.esfox.com
KC Weldmg Ltd. B
Angus, 0 705 424 1956
Montacier International Inc. B, Br
oisbriand, QC 450 430 7212
www monfacier.com
Tlu%e D’Acier International Inc. Br, P
Lava 450727 5800
Ni R & Erecting C Ltd. Br, S, J
Niagara Rigging & frecting Company Ltd. . B, Br. 3
ASSOCIATE SUPPLIER
cler IMUI"T Inc.
Chomedey, Lavi 514 637 5050
www.alfifube.com
Acier CMC, division de Crawford Metal (org
Long}uem t 450 646 6000
Angles, channels, hss, beams,
Acier Picard inc.
SiRomuald, OC 418 834 8300
WWW, uclerplcurd com
Advunted Bendlng Technologies Inc.
%end| 604 856 6220
)N lled or benf sfrucrum sect
Agwuy Metals Inc.
rampton, ON 905 799 7535
www.agwaymetals.com
Amcan Jumax Inc.
Stuert, 00 450 445 8888
Ww.amcgnjuma con}1 ) o
olfs, studs, anchors, hot-dip galvanization
Amercoat Canada
Oakville, ON 905 847 1500

WWW. umercourcunatzf .com
Protective paints an

AmercTuI Canada
Montréa

WWW, umelcoutcunuﬂu .com
Protective paints ant

Blastal Coatings Services Inc.
Bmmpton

coatings
514 333 1164
coafings

905 459 2001

IWW “blastal.com
t Cleaning, Protective Coatings, Intumesent Fire Protection

Blastech Corporation
ranttord,

519 756 8222

www.blastech.co
Abrasive bfasnng glass bead

B(fhle

Edmon

WWW. bémen @

n Induslrles COM-BLD Division
780 237 8497

Borden Metal Products (Canada) Limited

eefo
www

Bordesr;mn gs.com
Aluminum

905729 2229
uinless Steel, Steel Grating

Brunswick Steel

Www.

((!ove
Edmonfo
www,d
Specialty

FA

Wlnnlg g, MB

204 2241472
runswmksteel C

Steel-Structures plafe ?JUIS hss

dale Paint Inc.
780 453 5700
ovei]r ulepmm com
ty hi-performance industrial coatings and paint products
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CISC DETAILER, MILL, SERVICE CENTRE, HONORARY AND ASSOCIATE MEMBERS

Commeruul Sandblasting & Painting Ltd.
a%lo 306 931 2820
Sandblasting and profective coating applications

Corrcoat Services Inc., Sandblasters and Coaters
Surrey, BC 604 8811268
www.Corrcoat.ca

Sandblasters & Coaters

Custom Plate & Profiles
Delta, BC

, 604 524 8000
WWW. customFIure net
(gr fo size are in various grades to 12" thick. Stock size
eefs of plote o

Ddaum Gulvumzmg Inc.

Edmonton, A 780 468 6868
WWW, duan}galvumzmg.com

Hot dip galvanizing

Ddevoe (ouhngs

Edmonton, 780 454 4900
www, devoetonnngs com

Coating, paint

DryEec Trans-Canada

errebonne, QC 450 965 0200
www.drytec.cg
Grating, mefa[)llzmg, paint
EB(O Ndleml Finishing L.P.
Richmon:

www.ebco emlhmshmg com
Hot dip galvanizing

EDVAN Industries Inc.

604 2441500

780 9557915
we v?ncan

S ear & form o% steel plates & coil supply of safety grating-grip
strut, pert-o-grip, rmcnon fread

Endura Manufact Co. Ltd.

Elors gy facturing Co. 780 451 4242
WWWw.el

Paint unaP (%aﬂng materials

Fisher & Ludlow, A Division of Harris Steel Limited
Surrey, BC 604 888 0911
wwyvf erludlow com

ded steel/ ﬂummum/sfam ess steel grating, "Grip Span" and
"Shur Grip™ Safety grating

asher & ludlow, A Division of Harris Steel Limited

7804813941
?ﬁ]er udlovyucom

We ed steel/ fa mlnum/sfam ess steel grating, "Grip Span" and
"Shur Grip” safety grafing

Fisher & Ludlow, division d’acier Harris Ltée
Pom're Aux Trgmbles Q 514 640 5085
yv (f herlud| v/com

Welded steel/ a ummum/sfam ess steel grating, "Grip Span” and
Shur Grip” safety grating

,1nk’s Sandblasting & Painting

780 955 2633
General Paint / Ameron Protective Coatings
Vancouver, BC 604 253 3131
)1Nw genéralpaint.com
p primers, profecfive coatings, paint
Globec Machineries
uebe 418 864 4446

WWW. g(robec machinery.com

ICl Devoe Coatings
VuncoHver BC 604 299 1399
www.devoecoafings.com

IKG Inﬂusirles
ewmke
www i gmdusmes com

M Sandblasting & Painting
Os awa, ON 905 436 6582
www jmsandblasting.com
Sandblasting and protective coatings applications

Kubes Sleel Inc.

905 953 7779

S'roneK reek, ON 905 6431229
www.kubesteel.com

La Compagnie Américaine de Fer et Métaux Inc.

East Mon re% ﬁl 514494 2000
www.scrapmetal.nef

La Corporation Corbec

Lachine, QC 514 364 4000

www.corbecgalv.co
Supplier of fiot dip ga/van/zmg only

Laboratoire D’Essai Mequaltech

Montreal, Q 514 593 5755
www.mequaltech.com

Non-destructive festing, metallurgical analysis, welding expert

Les Industries Méta-For inc.
Terrebonne, 450 477 6322
www.meta-for.ca

Lincoln Electric Company of Canada LP

Torontg, 0 416 421 2600
www linconelectric.com

Weldmg equipment and welding

ﬂ]nus Inc

866 435 6366
SDS/Z Des:gn Soffware

FALL 2010
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Marmon/Keystones Canada Inc.

Leduc, AB 780 986 2600
WWW. murmonkeystone .com

Hollow structural Sections, A106 Seamless Pipes

Mjdway Wheeluhruhng Ltd.

Abbotsford, B 604 855 7650
WWW. mldwuywheelubmhng com

Wheelbrating, sandblasting, industrial coatings

Moore Brothers Transport Ltd.
Brampton, ON 905 840 9872
www.moorebrothers.ca

Pacific Bolt Manufacturing Ltd.
ew Westminster, 604 524 2658
www ;%acboltc

Steel fasteners, structural bolts, anchor bolts, tie rods

Peintyre Inte null(onale . i

une IVISIOII Akzo Nobel Peintures Ltée)

orval, 514 631 8686
WWW. |n'rern(1'r|ono| -coatings.com
Protective coatings, corrosion-resistant paints

Price Steel Ltd.
Edmonton, AB 780 447 9999
www.pricesteel.com

Pure Metal Galvanizin
Dmsmn o}PMT Infuslgr'ies Limited
Rexdale, 416 675 3352
WWW. purememl com
Custom “Hot Dip” Zinc Galvanizing; Picking and Oiling

Red River Galvanizing Inc.

Winnip eé] 204 889 1861
WWW. e nvelgulvunlzmg com
Supplier of hot dip galvanizing only

Relmble Tube Inc.

un ley, 604 857 9861
rv rehubletube com
ollow Structural Steel Tube

Relmble Tube (Edmonton) Ltd.
Acheso

WWW, relzllube ube.

HSS Tubing, ERW TUF ing, CDSSM
Samuel, Son & Co. Limited
Winnipeg, MB 204 985 6600
www.samuel.com

Structural Sections incl. Bar

Selectone Paints Limited

Weston, ON 416742 8881
WWW. selectone?ulnrs (0

Paint primers, Tast dry enamels, coatings

adver City Galvanizing Inc.

780 962 0130

din BC S 6045241182
Custom hot dip Zinc Galvanizing: Picking and Oiling

Solutions Consortech inc. B, Br
Brossard, 4C 450 676 1555
Www, consorrech com

logiciels autodesk et services professionels sur ces logiciels

Terraprobe Inc.

Brampton, ON 905796 2650
www.ferraprobe. ca

Structural sfeel inspections

The 3herwm -Williams Company

Ville d'Avjoy, Q 514 356 1684
www.sherwin.com

Specialty industrial coatings

Tr| Krele Coatings Inc.

905 857 6601
www Trl efecoatings.com
Painting/Protective Coatings, Azrayve Blasting(Sandblasting),
Frofed/ve Coatings/Metal Finishing

Tuyulf]x et Matériel de Fondation Ltée
450 445 0050

www.pipe-pilin
Hot RBI? I/I)]de ange Bearing Pile Beams

VARSTEEL Ltd.

Delta, BC 604 946 2717
WWW. vursreel @

Beam, angle, channel, HSS plate, Sheet, expanded metal,

pipe flats, rounds efc.

VARSTEEL Ltd.
Lethbridge, AB 403 320 1953
WWw. varstee .C

Beam, ange 91 nnel, HSS plate, Sheet, Grating, expanded metal,
pipe, flats, rounds efc.

VICWEST Corporation

Delta, 604 946 5316
WWW vicwest.co

Steel Meraf ;oor/mof deck, wall and roof cladding

VdI(WEST Corporation

Edmonton, A 780 454 4477
Www.vicwe 'r

Steel /1/1em]c> ?oor/roof deck, wall and roof cladding

VICWEST Corporation

Winnipeg, MB 204 669 9500

WWW Vicwest.co
Steel Memf 7oor/mof deck, wall and roof cladding

VICWEST (orporahon
Odakville, ON 905 825 2252
WWW,vicwe: stc
Steel Metal oor/roof deck, wall and roof cladding
VICWEST Corporation
Moncton, NB 506 857 0057
www vicwest
Sfee/ Metal F oor/roof deck, wall and roof clodding

)Lmun Construction Ltd.
ckwood, 519 856 2000

vixman.com
Ruo anr}n Flgor Deck

ﬁjmm Industrial Services Corp.
an ord

866 2941699
WWw. waxmunlndusrrml @

Western Industrial Services Ltd. (WISL)
Winnipeg, MB 204 956 9475

wg/w.wls .?u . . .
Abrasive Blasting & Painting Services

MILL

Atlas Tube Canada ULC

Haj
Buftlo Y
www.aflastube.com

Essar Steel Algbomu Inc.
Sault Ste. Marie 705 945 2351
Burlington, ON 905 331 3400
Calgary, A 403 263 4102
www.essarsteelalgoma.com
Gﬁrguu Ameristeel Corporation

905 668 8811
WWW, gerduuumensteel com

SSAB Enterpnses, LLC
Lisle 630 810 4800
W ssuh com

SERVICE CENTRE

Aueﬁ le{oux Boucherville, Division de Méta
Boucherville
www.leroux: steel com

Acier Pacifique Inc.
Loval, QC 514 384 4690
www.pacificsteel.ca

A. |.l Forsyth, A Division of Russel Metals Inc.
Delta, BC 604 525 0544
www “russelmetals.com

mi Sleel (Western) Inc.
Ab ofsford, B 604 852 9664
www.dymin- steel com

Dylzmn Steel Inc. (Alberta)

WWW. dymln -steel.com

Dymin Steel Inc.
Brampton, ON 905 840 0808
www.dymin-steel.com

Metalium Inc.
Laval, QC 450 963 0411
www metalium.com

Russel Metals Inc.
Edmonton, AB 780 439 2051
www.russelmetals.com

Russel Meiuls Inc.
|kn|p g, 204 772 032

Lakeside 902 876 786

Mlssmsuug? ON 905819 777

www.russelmetals.com

Salit Steel (Division of Myer Salit Limited)

780 979 0454

iagara Falls, 905 354 5691
www.salitsteel.com

ilkinson Steel and Metals, A Division of Premetalco Inc.

monton, AB 780434 8447
Vuncouvir BC 604 324 6611
www.wil

insonsteel.com
isc. [:frudumf shapes, hot rolled bars and plates. Strucurals-angles,
lots, beams, channel, plate

York-Ennis, A Division of Russel Metals Inc.
Mississayga, ON 90
*Port Robinson, ON 90

58197297
5384 9700
www.russelmefals.com

HONORARY

ArcelorMittal International Canada
(ontrecoer
www.arcelormittal.com

I1 or- Yumulo Steel Company
Blyt ewlle 870 762 5500
Www. nucoryumuto com

450 587 8600

AFFILIATE

CWB Group
Milton, 905 542 1312
Www.cw] group.org




A.J. Forsyth Acier Leroux Russel Metals Russel Metals Russel Metals Russel Metals
B.C Region Quebec Region Atlantic Region Edmonton Ontario Region Winnipeg
1-800-665-4096 1-800-241-1887 1-800-565-7131 1-800-272-5616 1-800-268-0750 1-800-665-4818




ASSOCIATE — PROFESSIONAL

COMPANY
Adjeleian Allen Rubeli Ltd., Ottawa, ON
AECOM, Whitby, ON
Allnorth Consultants Ltd.Grande Prairie, AB
Arcon Engineering Consult. Ltd., WILLOWDALE, ON
Associated Engineering (B.C.) Ltd., Burnaby, BC
Axys Consultants inc., Sainte-Marie de Beauce, QC
Baird, Bettney & Associates Ltd., Surrey, BC
Blackwell Bowick Partnership Ltd., Toronto, ON
BPR Batiment Inc., Quebec, QC
BPTEC - DWN Engineering Ltd., Edmonton, AB
Brenik Engineering Inc., Concord, ON
Bureau d'études spécialisées in.c, Montréal, QC
Byrne Engineering Inc., Burlington, ON
Carruthers & Wul?uce (A Trow Company), Toronto, ON
(IMA+, Québec, QC
Cohos Evamy, Edmonton, AB
CPE Structural Consultants Ltd., Toronto, ON
(WMM Consulting Engineers Ltd., Vancouver, BC
D'Aronco, Pineau, Hébert, Varin ,Laval, QC
Dessau inc., Gatineau, QC
Dessau inc., Saint-Romuald, QC
Dorlan Engineering Consultants Inc., Mississauga, ON
E.C. & Associates Ltd., Markham, ON
Finelli Engineering Inc., Burlington, ON
Gauthier Consultants, Longueuil, QC
GENIVAR Consultants, Markham, ON
Genivar Consultants Ltd. Partnership, Burnaby, BC
Glotman Simpson Consulting Engineers, Vancouver, BC
Group Eight Engineering Limited, Hamilton, ON
Group? Architecture Engineering Ltd., Red Deer, AB
Haddad, Morgan and Associates Ltd., Windsor, ON
Halcrow Yolles, Toronto, ON
Halsall Associates Limited, Toronto, ON
Hastings & Aziz Limited, Consulting Engineers, London, ON
Herold Engineering Limited, Nanaimo, BC
Hillside Consulting Engineers Ltd., Fredericton, NB
BI Group, Etobicoke, ON
IRC McCavour Engineering Group Inc., Mississauga, ON
K D Ketchen & Associates Ltd., Kelowna, BC
Krahn Engineering Ltd., Abbotsford, BC
Leekor En?ineering Inc., Ottawa, ON
Les Consultants GEMEC Inc., Montreal, QC
Magnate Engineering and Design Inc, Brampton, ON
Morrison Hershfield Ltd, North York, ON
MPa Groupe-Conseil Inc., Carignan, QC
N.A. Engineering Associates Inc., Stratford, ON
Pow Technologies, Div. of PPA Engineering Technologies Inc., Ingersoll, ON
Quinn Dressel Associate, Toronto, ON
R.J. Burnside & Associates Limited, Collingwood, ON
Read Jones Christoffersen Ltd., Toronto, ON
Roche ltee, Groupe-Conseil, Quebec, QC
RSW Inc., Québec, QC
Saia, Deslauries, Kadanoff, Leconte, Brisebois, Blais, Montréal, QC
Schorn Consultants Ltd., Waterloo, ON
SNC Lavalin Inc., Montréal, QC
Stantec Consulting Ltd., Mississauga, ON
Stephenson Engineering Ltd., Toronto, ON
Tecsult/Aecom inc., Montreal, QC
TEKNIKA HBA, Drummondville, QC
The Walter Fedy Partnership, Kitchener, ON
UMA Engineerin? Ltd., Mississauga, ON
Valron Structural Engineers - Steel Detailers, Moncton, NB
VanBoxmeer & Stranges Engineering Ltd., London, ON
Weiler Smith Bowers, Burnu%y, BC
Westmar Consultants Inc., North Vancouver, BC

INDIVIDUAL
Williom J. Alcock, P.Eng., North Vancouver, BC
Jonathan Atkins, PEng., Toronto, ON
(hristian Audet, ing., Sherbrooke, QC
Dwain A. Babiak, P.Eng., Calgary, AB
Douglas Bach, Truro, NS
Michael F. Bartlett, PEng., London, ON
Leonard Basaraba, Vancouver, BC
Dominique Bauer, ing., Montréal, QC
Gordon J. Boneschansker, P.Eng., Fredericton, NB
M. Eric Boucher, ing., Québec, QC
Gordon D. Bowman, PEng., Gloucester, ON
George Casoli, PEng., Richmond, BC
Frank Cavaliere, Edmonton, AB
Frangois Charest, ing., Repentigny, QC
Simon Claude, ing, Montreal, QC
M.P. (Michel) Comeau, Halifax, NS
Marc-Andre Comeau, ing., Salaberry-de-Valleyfield, QC
Fréderic Coté, ing. Sherbrooke, QC
Louis Crépeau, M Ing., Montréal, QC
Jean-Pierre Dandois, St. Bruno QC
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613 232 5786
905 668 4021
780 538 2070
416 491 2525
604293 1411
418 387 7739
604 574 2221
416 593 5300
418 871 8151
780 436 5376
905 660 7732
514393 1500
905 632 8044
416 789 2600
418 623 3373
780 429 1580
416 447 8555
604 731 6584
450 969 2250
819 777 2127
418 839 6034
905 671 4377
905 477 9377
905 639 5555
450 674 5548
905 4757210
604 294 5800
604 734 8822
905 525 6069
403 340 2200
5199731177
416 363 8123
416 487 5256
519 439 0161
250 751 8558
506 454 4455
416 679 1930
905 607 7244
250769 9335
604 853 8831
613 234 0886
514 287 8500
905799 8220
416 499 3110
450 447 4537
519 273 3205
519 4255000
416 961 8294
705 446 0515
416 977 5335
418 654 9600
418 648 9512
514 938 5995
519 884 4840
514393 1000
905 858 4424
416 635 9970
514 287 8500
819 478 8191
519576 2150
905 238 0007
506 856 9601
519 433 4661
604 294 3753
604 985 6488

604 986 0663
416 489 7888
819 4341832
403 338 5826
902 895 1507
519661 2111
604 664 5409
514 389 9844
506 452 7000
418 871 8103
613 7427130
604 273 7737
780 452 2325
450 581 8070
514 575 8655
902 429 5454
450 371 8585
819 565 3385
514 931 1080
514592 1164

Jean-Marc Dugre, Sherbrooke, QC

Amo Dyck, PEng., Calgary, AB

Daniel A. Estabrooks, P.Eng., Saint John, NB
Curtis Feeg, Calgary, AB

Richard Frehlich, PEng., Calgary, AB

Alex Fulop, Vaughan, ON

Bernard Gérin-Lajoie, Outremont, QC
Francis J. Gerrits, Barrie, ON

Jean-Paul Giffard, ing., Saint-Jean-Chrysostome, QC
James M. Giffin, PEng., Amherst, NS
Daniel Girard,Chambly QC

Robert Girard, Chicoutimi, QC

George Graham, C.E.T., Winnipeg, MB
Movses R. Gulesserian, P.Eng., North York, ON
Ralph W. Hildenbrandt, Calgary AB

Gary L. Hodgson, PEng., Niagara Falls, ON
David Howard, PEng., Burlington, ON

Don R. Ireland, P.Eng., Brampton, ON

Ely E. Kazakoff, PEng., Kelowna, BC

Ron Kekich, Markham, ON

Bhupender S. Khoral, PEng., Ottawa, ON
Franz Knoll, ing., Montréal, QC

Antoni Kowalczeuski, Edmonton, AB

Pierre Laplante, ing. Sainte Foy QC

R. Mark Lashy, P.Eng., Vancouver, BC
Barry F. Laviolette, P.Eng., Edmonton, AB
René Laviolette, ing., Lévis, QC

Nazmi Lawen, P.Eng., Charlottetown, PE
Marc LeBlanc, PEng., Dieppe, NB

Steve Lécuyer, ing., Montréal, QC

Jeff Leibgott, ing., Montreal, QC

Salvatore Leo, Kirkland, QC

William CK. Leung, P.Eng., Woodbridge, ON
Chet Liv, Chatam, ON

Constantino Loutas, PEng., Edmonton, AB
Clint S. Low, PEng., Vancouver, BC

James R. Malo, Thunder Bay, ON

Ciro Martoni, ing., Montréal, QC

Alfredo Mastrodicasa, P.Eng., Woodbridge, ON
Rein A. Matiisen, P.Eng., Calgary, AB

Brian McClure, Nanaimo, BC

Philip A. McConnell, Edmonton, AB

Mark McFadden, Chatam, ON

Alan J. McGill, PEng., Port Alberni BC
Glenn J. McMillan, London, ON

Bill McPherson, Campbell River BC

Avrid Meland, P.Eng., Calgary, AB

Andrew W. Metten, P.Eng., Struct.Eng., Vancouver, BC
Jason Mewis, P.Eng., Saskatoon SK

Mark K. Moland, PEng., Lepreau, NB
Mirek Neumann, PEng., Mississauga, ON
Neil A. Paolini, P.Eng., Etobicoke ON
Francis Pare, Trois-Rivieres, QC

Serge Parent, Oakville, ON

(laude Pasquin, ing., Montreal QC

Tiberiu Pepelea, ing., Trois-Riviéres QC
Jacques Pharand, Montreal, QC

Gérard Pilon, ing, Valleyfield, QC

Alain Pomerleau, St-Jean-Sur-Richelieu QC
Bertrand Proulx, ing., Shawinigan, QC

R. Paul Ransom, PEng., Burlington, ON
Dan S. Rapinda, PEng., Winnipeg MB
Hamidreza Rozaghi, Edmonton, AB
Mehrak Razzvi, P.Eng., North Vancouver BC
Jogl Rhéaume, ing., Beauport, QC

Angelo M. Ricciuto, Concord ON

Ronald W. Rollins, Burnaby, BC

Bijoy 6. Saha, PEng., Fredericton, NB
Joseph M. Sarkor, P.Eng., Kelowna, BC
Wilfred Siu, P.Eng., Edmonton, AB

Stig Skarborn, P.Eng., Fredericton NB

Paul Slater, Kitchener, ON

Ralph E. Southward, PEng., Burlington, ON
Danis St-Laurent, Dieppe, NB

Robert Stolz, P.Eng., Medicine Hat, AB
Thor A. Tandy, PEng., Victoria BC

Mike L. Trader, P.Eng., Hamilton ON

Serge Tremblay, ing., Quebec, QC

Daniel E. Turner, Montreal QC

Deborah VanSlyke, P.Eng., Fredericton, NB
Serge Vézina, ing., Laval, QC

J.H.R. Vierhuis, PEng., Willowdale, ON
Dave R.M. Vrklian, Calgary ,AB

M. Declan Whelan, P.Eng., Hamilton, ON
Chell K. Yee, Edmonton, AB

Ken Zwicker, PEng., St. Albert, AB

819 864 0609
403 255 6040
506 674 1810
403 540 0677
403 281 1005
905760 7663
514 279 4821
705737 3303
418 839 7937
902 667 3300
450 447 3055
418 549 9687
204 943 7501
416 391 1230
403 245 5501
905 357 6406
905 632 9040
905 846 9514
250 860 3225
905 474 2355
613739 7482
514 878 3021
780 451 9214
418 651 8984
604 629 9525
780 454 0884
418 304 1405
902 368 2300
506 382 5550
514 333 5151
514 933 6621
514 334 1234
905 851 9535
514 351 9612
780 423 5855
604 688 9861
807 345 5582
514 340 0046
905 856 2530
403 338 5804
250713 9875
780 450 8005
514 351 9612
250 724 3400
519 453 1480
250923 1737
403716 8158
604 688 9861
306 978 7730
506 659 6388
905 823 7134
416 249 4651
819 373 1145
905 808 0344
514 282 8100
819 372 4543
514 872 5466
450 373 9999
450 357 0955
819 537 5771
905 693 9628
204 488 6674
780 989 7120
604 988 7131
418 660 5858
905 669 6303
604 453 4057
506 452 9000
250 868 1413
780 451 1905
506 452 1804
519 743 6500
905 639 7455
506 382 9353
403 526 6761
250 382 9115
905 381 3231
418 878 3218
514 3441865
506 452 8480
5142811010
416 497 8600
403 251 2578
905523 1988
780 488 5636
780 458 6964







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


