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ON THE COVER
Aesthetic options for buildings are ever-changing as developers and owners
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compete to attract tenants and buyers with distinguishing features and by adding
depth to façades.
From stark white, to muted gray, to a dark slate punctuated with brilliant amber,
red, and vermillion, colour defines the building on this issue’s cover. Photo
provided by Brian Hall, Canadian Precast Prestressed Concrete Institute.
Turn to page 15 to read Hall’s informative article on using architectural precast
concrete as a stunning solution for your building envelope.
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n UP FRONT

Message from the
President
Pushing oneself out of their comfort zone starts with a
OBEC President
Marco Guzzo
Dipl. Tech.
Building Science Consultant
Building Specialty Services
Morrison Hershfield Ltd.

W

hen I joined the Ontario Building Envelope Council (OBEC)
as a Director in 2012, I remember the feeling of being out of my depth
and in very unfamiliar territory. I was
surrounded by mostly senior members of
the architectural and engineering community, and frankly, I had no idea what to
expect—or do, for that matter.
It is now 2016, and after serving for
four years on the Board, I was elected
President. Back in unfamiliar territory,
it would seem. However, over those four
years, I learned an important lesson: If I
forever keep myself in what feels comfortable, I will stymie personal growth. Pushing oneself out of their comfort zone starts
with a feeling of dread and usually ends
with a great sense of accomplishment.
This same dynamic can be said for organizations; they like to play in the sandbox that they’re most familiar with. At
OBEC, we have been doing many good
things over the past years; however, we
have not grown in some respects. The
quality of speakers and events are topnotch. Newer events, such as the annual,
hands-on Bootcamp, have been very successful and well-received; however, there
still remains one major issue: access. It’s
time for that to change.
We are the Ontario Building Envelope
Council, but for too many years, we have only
been able to service Toronto and some parts
of the Greater Toronto Area. For logistical

feeling of dread and usually ends with a great sense of
accomplishment.

reasons, it is difficult for us to be, say, in Thunder Bay, ON to hold an event. Heck, even
Barrie, ON would pose a challenge.
Rather than pick up our equipment,
rent a moving truck, and go on a road
trip (actually, that’s starting to sound like
fun…), we are using the power of technology to bring our events to you in a much
more accessible way.
To date, we have tried using Go-ToMeeting to broadcast our dinner meetings, however, we have found this interface to be limited and generally poor in
quality. As a result, we are very proud to
announce we have rolled out a new way
to join us remotely, via an online webinar.
We will likely need a few events to
work out the kinks, but we are extremely confident this will provide not only a
better viewing experience but also more
opportunity for our remote members to
interact with the speakers. Members have
already reached out to us, indicating they
are happy with this development. When
our members are happy, we know we are
on the right track.
On a similar, yet different, note, we at
OBEC have begun preliminary discussions
in regards to expanding the availability of
the educational component of the Building
Science Specialist of Ontario (BSSO) program for the Building Science Certificate;
to make it more accessible to all Ontarians.
Currently, the only way to complete the
Continued on page 9
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educational requirement for your BSSO
certification is to attend classes in person.
The vision of the current OBEC Board is
to try to make the required classes accessible via an online platform. This is an onerous task, and there are many hurdles and
challenges to overcome before this vision
can be realized. We will likely need the
help and cooperation of many people and
organizations (including OBEC members),
but we have set this as one of our goals, and
we will work hard to see it through. We will
provide detail on any progress as we move
forward.
In addition to expanding the BSSO
to make it more accessible, we have also
discussed ways in which the BSSO designation can be strengthened, with the endgoal being a requirement on projects,
similar to the requirement for a building
science professional to be listed on construction projects in British Columbia. We
will provide updates on both of these initiatives as they become available.
In closing, I would like to draw attention to various unsung heroes within
OBEC. First, I would like to thank the
current Past President, Paul Pushman.

Paul is a consummate professional; honest, friendly, and hard-working. He was
a “guiding light” during my early months
on the OBEC board, and he continues to
mentor me in my new role.
Another unsung hero is Scott Wylie,
OBEC’s Director of Marketing. Scott has
been the driving force behind retaining
sponsors, which help keep costs down for
members who attend our events. Scott has
also been great at reaching out to potential speakers, and he usually has his hands
in many of our biggest events.
Ian Miller and Cynthia Fletcher, both
long-standing board members, have been
responsible for starting and maintaining
OBEC’s Grand Valley Chapter, providing
an outlet for members of the Kitchener/
Waterloo, ON region to attend events remotely, as a group.
OBEC and its members continue to
vote-in excellent individuals to represent them on the board; true leaders in
their own right. Along with the aforementioned, OBEC’s current board is as
hard-working and dedicated as they come.
We, as the greater OBEC community, are
in good hands moving forward.
n

n

n UP FRONT

HERE TO SERVE YOU
The Ontario Building Envelope
Council is here to serve you. To become
a member of the association or to learn
more about its initiatives, go to www.
obec.on.ca.
KEEP IN TOUCH ON SOCIAL
MEDIA
You can find us on:
Twitter: @Info_OBEC
Facebook: Ontario Building Envelope
Council
LinkedIn: Ontario Building Envelope
Council
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How Modern Building Science
is Improving Adhered Masonry
Veneer Walls
By Art Fox, Mortar Mortar Net Solutions

A

dhered masonry veneers, including stucco, thin brick, thin stone
and cast stone, can provide beautiful and durable building envelopes. However, water damage due to improper
moisture management is the number-one
reason adhered masonry wall systems fail,

so designing and building for rapid moisture removal and complete drying is vital
for creating healthy, sustainable walls.
What’s more, increasingly stringent
energy codes and a growing demand for
greater building efficiency, along with
a need to lower the risk of wall failure,

Traditional adhered veneer masonry wall design.
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are making it even more challenging for
designers and builders to create adhered
masonry envelopes that meet today’s
high-performance requirements.
However, the use of tried-and-true
materials in new ways is making designers’ and builders’ jobs faster and easier,
and reducing the risk of water infiltration
and wall failure.
TRADITIONAL ADHERED
MASONRY WALL DESIGN
A traditional adhered masonry wall
system consists of a substrate with two layers of a weather-resistant barrier (WRB)
on the substrate’s outside face, a metal
lath securely fastened to the substrate, a
“scratch” or base mortar coat that completely encapsulates the metal lath, a
top mortar coat, and a masonry veneer
adhered by the top coat to the scratch
coat. Stucco veneers may also include
a “brown” mortar coat over the scratch
coat, and a “colour” mortar coat over the
brown coat, with the colour coat being the
final stucco finish.
No matter how well-designed and built
they are, water will penetrate adhered
veneers due to varying absorbency of materials, openings in the veneer, thermal
stresses, and dissimilar expansion/contraction rates between different adjoining

n

materials. Design flaws that cause excessive wetting can add to water penetration,
such as roof designs that focus water runoff on one section of the wall or sprinklers
placed too near the wall. Moisture movement into the wall can be accelerated by
air pressure and humidity differences between the conditioned air inside the building and unconditioned air outside.
Trapped moisture in adhered masonry
can sometimes go undetected for long
periods of time, which can create wall
failures and allow mould growth. Damage can sometimes be extensive, but even
relatively minor damage can result in callbacks and harm to installer and designer
reputations.
Traditional adhered masonry veneer
walls rely on double layers of WRBs and
self-furring metal lath to provide drainage
and drying, plus batt, foam or rigid insulation between studs to provide insulation.
In concrete masonry unit (CMU) structural walls, insulation may be provided by
filling the CMU cells with insulation or
by furring out the interior and using batt,
foam or rigid insulation.
IMPROVING ADHERED MASONRY
WALL DESIGN
Advances in building science have led
to a number of important design improvements during the past few years, including
the location of rigid insulation (RI) between the veneer and the structural wall,
and the use of weep screeds and a drainage plane behind the lath.
In these newer designs, the structural wall is still kept dry with a WRB.
WRBs can be liquid- or sheet-applied,
and there are a number of variations in
WRB requirements which are dependent on multiple factors, including code
enforcement, insulation use and placement, local climate and cost. Fortunately, WRB manufacturers are offering a
wide variety of products to meet these
requirements.
Newer designs frequently specify RI
with adhered masonry, which makes it
extremely important to use a WRB with
a permeability that places the dew point
outside of the insulation. Some manufacturers now offer RI systems that can serve
as both the insulation and the WRB. Also,
with RI that is thicker than a half-inch, an
engineered fastening system must be used.

n

n FEATURE

Popped masonry veneer.

Improved adhered masonry veneer wall design.
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LathNet factory-assembled lath/drainage mesh system.
The Masonry Veneer Manufacturers Association (MVMA), a part of the National
Concrete Manufacturer’s Association
(NCMA), provides specification and installation guidance. Visit www.ncma.org
to learn more.
In many geographical areas, local
codes require the use of two layers of
WRB, which is usually asphalt impregnated paper or “house wrap,” a generic term

for manufactured sheet-type WRBs. The
second layer of WRB serves as a bond
break between the base coat and the first
layer of WRB. A bond break is extremely
important because it allows movement in
the veneer relative to the substrate to help
prevent cracking the veneer.
A recent important advancement in
adhered masonry veneer wall design incorporates a minimum quarter-inch-thick

12 Spring 2016 • Ontario Building Envelope Council

plastic mesh drainage plane between
the WRB and the lath. Self-furring lath
has quarter-inch-high dimples that hold
the lath slightly away from the WRB.
However, a wall with fully encapsulated
self-furring lath and no drainage plane
has large areas where the scratch coat is
touching the WRB, which allows moisture
to stand against the WRB and prevents
air and water movement behind the veneer. The drainage mesh holds the scratch
coat away from the WRB, so it acts as a
mortar break and prevents the base mortar coat from transferring moisture to the
substrate.
The mesh also allows air, vapour and
water to move unrestricted between the
base coat and WRB, so moisture will
quickly run down the WRB and out of the
weep screed or will evaporate due to air
movement within the mesh. The base and
top coats will also cure faster with a drainage mesh because air is able to reach both
sides of the mortar. The result is a system
that drains and dries much faster than a
traditional adhered masonry veneer wall,
so it reduces the risk of water damage and
mould growth.

n

Drainage mesh systems are available
in two forms; as metal lath and drainage
mesh installed separately on-site, or as a
systemized product with the lath and mesh
attached to each other in a factory. The systemized product saves labor and reduces
the number of wall penetrations because
the lath and drainage mesh are installed at
the same time with only one set of fasteners. LathNet™ from Mortar Net Solutions™
combines standard G-60 galvanized selffurring lath with a 90 per cent open-weave
polyester mesh in one factory-assembled
system. This type of mesh has been used
in landscaping and masonry cavity wall applications for decades and is proven to perform to required standards. LathNet allows
designers to specify only one product with
components proven to be compatible and
engineered to perform together.
While weep screeds are not new and
are not always required by code, they are
highly recommended when using a drainage plane because they allow water to run
out from behind the veneer, and they allow much more air movement for proper
drying. The use of a drainage plane and
weep screed is a new way to use familiar
materials to help significantly reduce the
risk of water damage caused by moisture
trapped behind the veneer.
In typical adhered masonry construction without a drainage plane, walls dry
primarily due to the moisture escaping
between the units, either through mortar
joints or open joints, or through evaporation through stucco. Without a drainage
plane, this is a slow process.
Walls dry at different rates, but a good
rule of thumb is to expect a completely
saturated wall with no drainage plane to
dry at a rate of one inch of material thickness every 40 days. While the base mortar
coat is wet, moisture can penetrate fastener holes and create a damp substrate wall
in concentrated areas around those holes,
which can lead to substrate deterioration
and mould growth if the substrate cannot
dry quickly. In worst case scenarios, water
can cause the veneer to pop off during
freeze and thaw cycles, can cause damage
to the interior walls, and can dramatically
reduce the effectiveness of batt insulation.

stringent energy requirements are creating
the need for more complex adhered masonry
veneer wall designs, while the labour shortage is requiring more efficient ways to meet
growing construction demand. In addition,
risk reduction is a top concern of builders
and designers. Manufacturers are increasingly providing factory-assembled systems
that use modern building science to help the
industry improve performance while making
the designers’ and installers’ jobs go more
quickly and with less risk. 
n

n

n FEATURE

Art Fox was chief operating officer of
Mortar Net Solutions from the company’s
beginning in 1992 until 1995. He was a freelance marketing consultant and video producer for the company from 1995 to 2012,
and he has been the marketing/communications manager since 2012. Fox also teaches
business writing at Depaul University in
Chicago, IL. He has a Bachelor of Science
degree in Psychology from Purdue University and ran his own construction company
from 1974 to 1978.

CONCLUSION
Economic pressures, a desire for improved sustainability and increasingly
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Architectural Precast Concrete:
A Stunning and Resilient Solution
for Your Building Envelope

From stark white, to muted gray, to a dark slate punctuated with brilliant amber, red, and vermillion, colour defines these buildings; stains
were selected for their consistency, range of colour, and zero-maintenance performance.

By Bruce D. Taylor, Humber Institute of Technology & Advanced Learning &
Brian J. Hall, B. B. A., MBA, Canadian Precast Prestressed Concrete Institute

A

esthetic options for buildings are
ever-changing as developers and
owners compete to attract tenants
and buyers with distinguishing features.
This can encompass traditional aesthetics

and other design options that were only
recently available.
A desire for greater differences in
aesthetics has grown as designers look to
add visual interest and depth to façades.

In many cases, designers are turning to
precast concrete to meet these needs.
Precast concrete is a high-performance
building material and system. Its excellent
aesthetic versatility allows for a complete

Pushing the Envelope Canada 15
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spectrum of optional finishes and its
plasticity provides depth and geometric
shapes that create eye-catching façades.
THE AESTHETIC VERSATILITY OF
PRECAST
Precast concrete provides excellent
aesthetic versatility. It is available in practically any colour, form, and texture. Precast concrete can also be veneered with
other traditional building materials such
as brick, granite, limestone, terracotta,
tile, and more, which provides the look
and feel of other materials while adding all the benefits of a precast concrete
paneling system. Different finishes can
even be combined in the same panel, in
the precast manufacturing plant, without
requiring multiple trades at a jobsite. It
offers an efficient way to develop a multitude of façade treatments with less cost
and detailing time. Whatever specific aesthetic qualities a structure must provide,

either to invoke a traditional appearance,
blend with other buildings in the area, or
to inject a contemporary look of a company’s cutting-edge image, precast concrete can provide the solution and has
almost unlimited design options.
TEXTURES AND FINISHING
TECHNIQUES
A variety of finishing techniques can be
achieved when used in conjunction with
countless material options: aggregates,
sand, cement, pigments, paints, stains, and
brick and stone veneers. These, along with
a limitless palette of colours and textures,
can be used to achieve a wide variety of
design objectives.
BRICK-FACED PRECAST PANELS
Thin, brick-faced precast concrete
panels are gaining popularity in building
construction projects. Brick-faced panels combine the structural advantages of

architectural precast with the aesthetics
of clay masonry without the time and cost
of bricklaying on site. Brick facings can
cover the entire exposed precast panel
surface or be used to create accents on
one part of the panel. Complex and intricate details such as arches, radii and corbels with various bonding patterns can be
incorporated into finished precast panels.
The combination of precast concrete and
brick products offers important benefits
when compared to conventional masonry
construction.
Brick-faced precast concrete wall panels are self-supporting and can be readily
attached to the building structure. This
eliminates the need for structural steel
lintels, metal studs and/or a block back-up
to support field-set brick veneer. Precast
panels provide an exterior weather and air
barrier without any additional sealing or
membranes. Two-stage joint sealants between panels will complete the assembly.

In the middle of a Seattle neighbourhood at 505 1st Avenue South, two different brick blends were used in the difficult task of making the
building blend in with the other brick building, while at the same time allowing it to stand out as a modern, environmentally friendly structure. The use of thin brick in precast wall panels was the answer.
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For example, the installation of 150m2 of
precast wall (10 brick-faced panels that are
15-metres-square) in one day would contain
10,500 metric modular bricks—the equivalent of 20 to 30 brick-setting days if the same
area was field set. Factory-produced brickfaced precast panels also eliminate the need
for costly on-site scaffolding, winter heat and
protection needed for field-set masonry.
FORMLINERS
A variety of attractive patterns, shapes
and surface textures can be achieved by
using pre-shaped plastic or polyurethane
formliners as the casting surface in the
manufacturing plant. The faithful reproduction of the form shape is due to the plasticity
of the freshly-placed concrete. The precast
panel can be left “as cast,” or subsequent
finishing by sandblasting or acid etching can
further enhance the aesthetics of the selected formliner pattern. A designer can select
formliners that will provide fluted textures,
rough sawn board, grooved barn board,
fractured stone face, flagstone or—the most
popular—simulated brick. Entire panels or
areas within a panel can be formed with a
liner. Panel sizes can also be adjusted to suit
the width and height of the liner.
CUSTOM FORMLINERS
Sometimes, these ready-made designs
may not be exactly the effect an architect
or owner has in mind. In such a situation,
it makes sense to consider using a custom formliner. Custom formliners can be
manufactured to create almost any design
desired; leaves, fossils, mountains or cultural icons. Almost anything can be used as
the basis of a custom-designed formliner.
Essentially, there are limitless possibilities;
when you add custom formliners, you are
only limited by your imagination.
STAINING PRECAST CONCRETE
WITH BRILLIANT COLOUR
Colour can define form, shape and
space. It informs. It delights. It is the finishing touch. The perfect colour dramatically
enhances the visual appeal of a structure. In
recent years, colour staining has exploded
onto the marketplace and allowed designers to create new innovative designs. When
designers need colour, paints and stains can
be applied to the precast concrete, either
at the plant or on the project site. Whether
you’re blending an addition, preserving an

Above/Below: Different formliners can be used in a single panel, as shown in these Home
Depot stores. The façade features beautiful brick columns with a stone base and a brick soldier
course canopy.
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When it comes to getting noticed, Simons is an expert at turning heads. This new Simons store continued its tradition of standing out in a
crowd by using custom formliners with the opening of a new location at the Park Royal Mall in West Vancouver, BC.
historical landmark or erecting a modern
skyscraper, staining of precast concrete can
be a viable permanent solution.
3D FORMLINERS AND PHOTOENGRAVING
The 3D concrete process is a computerbased method for transferring image data
onto sheet materials by means of milling

technology. Specially developed software
converts pictures into a three-dimensional
milling file. This 3D structure with its different levels can then be transmitted by a
computer-controlled milling machine onto
a plate material. The milled model is used as
a master for casting the polyurethane formliner. Similarly, the photo-engraving process is also a computer-based method for

Pick any color you want; there’s virtually no limit.
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transferring image data onto sheet materials
by means of milling technology. First, an image template is scanned and converted into
256 grayscales. In order to transfer the image onto the sheet material, a machining file
is generated from the identified gray values,
whereby the file includes milling commands
for a CNC milling machine. The milled
model is used as the master for casting the
polyurethane photo-engraving formliners.
For both of these processes, the elasticity,
quality and reusability of the resulting formliner all contribute to the aesthetics and the
economic efficiency of the whole process
and make it possible to recreate the image
onto the concrete surface.
ARCHITECTURAL PRECAST
CONCRETE: PERFECT BARRIER
DRAINED JOINT SYSTEMS
Perfect barrier systems stop all water
penetration at a single plane. Such perfect
control requires the advent of modern
materials. Because it is difficult to build
and maintain a perfect barrier with many
materials, it is common to recommend the
use of drained walls. However, some systems such as precast concrete wall panels

n

n

n FEATURE

If a picture is worth a thousand words, then photo-engraved precast concrete speaks volumes.

Similarly, the photo-engraving process is also a computer-based
method for transferring image data onto sheet materials by
means of milling technology... The milled model is used as the
master for casting the polyurethane photo-engraving formliners.
(factory-built) provide wall elements that
are practical perfect barriers. For example, architectural precast concrete can
be considered watertight, as can glazing
and roof membranes. The joints between
perfect barrier elements should almost
always be drained joints in the form of
two-stage sealant joints or similar. Further
guidance can be found in the technical

document High Performing Precast Concrete Building Enclosures: Rain Control,
which can be viewed at www.cpci.ca/en/
resources/technical_publications/.
Designing and constructing with architectural precast concrete facilitates faster
and efficient construction, along with improved building performance, at an economic advantage. That, combined with

the stunning aesthetic options, makes
architectural precast concrete the solution
for many design professionals.
For more information about precast
concrete products and CPCI supplier
products, visit www.cpci.ca.
n
Bruce D. Taylor is an Adjunct Professor of Methods and Materials of Construction for the Architectural Technology Program at Humber Institute of Technology &
Advanced Learning.
Brian J. Hall, B. B. A., MBA, is the
Managing Director of the Canadian Precast
Prestressed Concrete Institute. He is also
the Vice Chair of the Royal Architectural
Institute of Canada Foundation.
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Overcladding:

When Masonry Repairs Just
Don’t Make Sense
By Ian Miller, P.Eng., LEED AP, Pretium Anderson Waterloo Inc. &
Louis Reginato, B.Tech., P.Eng., Pretium Anderson Waterloo Inc.

M

asonry has long been used as a
construction material for buildings, and our use of this construction material has changed as new technologies have been invented. At the turn of the
20th century, masonry construction meant
multi-wythe clay brick masonry, typically to
a maximum of six or seven storeys. The best
brick was used on the front of the building,
with poorer quality brick used at the sides
and back, and within the walls. Throughout
the 20th century, however, many new methods of brick construction appeared—some
successful, and others less so.
MAKING CONSTRUCTION
MORE ECONOMICAL (AND
PROBLEMATIC) WITH TTW BRICK
Pushes were made to make building
construction more economical. One way

of doing so was to make building walls
thinner—using less material for construction, or reducing labour time by using larger brick.
Through-the-wall (TTW) brick was
introduced as one new method to achieve
these means. It typically consisted of a
brick with a slightly larger face but a depth
of up to eight inches. The brick’s interior
face was typically finished with parging,
wood strapping, insulation, and plaster or
gypsum board, creating a mass wall system
designed to absorb some rainwater but
that would dry out before saturation.
The use of TTW brick decreased construction time and the system’s use became widespread in the late 1960s and
’70s. However, it became apparent the
system, as it was typically constructed, had
flaws.

20 Spring 2016 • Ontario Building Envelope Council

The building envelope was designed to
act as a mass wall, but often, the singlewythe masonry system did not contain
enough capacity to fully dry out between
significant rain events. The thick, single
wythe of brick also meant water was sometimes retained in the brick as cold weather
approached, and freeze/thaw cycles would
damage the masonry. Cracking in the masonry, either in the units themselves or at
mortar joints, provided water with a direct
path to the building interior, since only
a single wythe separated the exterior environment from the moisture-sensitive interior building components, and the wall
system typically lacked an effective means
of draining water. Because of these issues,
the use of TTW brick dropped dramatically and most manufacturers stopped producing the brick in that configuration.

n

n
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An example of highly deteriorated glazed brick.
There are many TTW brick buildings
in use today, and many—if not most—are
experiencing issues related to brick deterioration and water entry. Effective longterm repairs are limited and expensive, as
matching brick is hard to come by, and the
wall’s inherent weaknesses, particularly the
lack of internal drainage and flashings, are
not addressed. As a result, deterioration
and water entry typically continues. Brick
repairs, alone, cannot solve the problems
associated with this wall construction.
THE DIFFICULTY WITH
REPLACING GLAZED BRICK
Similar issues with brick availability
and deterioration present themselves for
buildings constructed with glazed brick.
Using glazed brick gained popularity in
the 1970s. New brick styles were made
possible by adding a ceramic glaze to the
exterior face of the masonry. This often
took the form of a glossy white (or other
colour) glaze.
This brick was used on many buildings,
but it has issues in cold climates; water
penetrating into the brickwork through
the mortar is absorbed by the brick. Because of the ceramic glaze, which creates
low permeability at the brick face, the
moisture cannot dry out as easily. Freeze/
thaw cycles then result in delamination
and spalling of the brick faces, which
weakens the brick and creates an unsightly
mar on the building exterior.
As the problem became apparent, the
use of the brick in colder markets declined, and its manufacture ceased. As

a result, when the brick is replaced (the
most simple repair to the issue), a suitable match is difficult or impossible to
find.
DETERIORATION AS A RESULT OF
CORROSION
Another common method of brick
construction from the 1970s and ’80s was
building a high-rise residential building
with a concrete structure of shearwalls
and floor slabs with concrete block infill
walls. The brick infill was then typically
covered by a brick veneer, which was supported either by the protruding floor slabs
or by steel shelf angles.
When brick is supported by the floor
slabs, leakage is often an ongoing issue.

Water penetrates past the veneer brick,
either by high volume soaking through
areas with high wetting, or more often,
through deteriorating joints or cracks in
the masonry. Once past the veneer, the
water runs down the back (interior) face
of the brick, and since there is often no
through-wall flashing, the water can make
its way to the building interior at floor
level.
With brick that is supported by steel
angles, through-wall flashings were not
often installed, were poorly installed, or
have deteriorated to the point that they
are no longer effective. This exposes the
steel shelf angles to water, creating ideal
conditions for corrosion. As the shelf
angles corrode, their strength decreases,

A steel shelf angle exhibiting moisture-related deterioration, resulting in a reduction in
load-bearing capacity.
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deterioration is far too progressed for
simple repairs.

A brick veneer wall exhibiting repairs completed over many years.
sometimes to the point of becoming a
structural concern.
Expansion due to corrosion also
results in brick deterioration, and in
some cases, bowing and failure of the
brickwork. The steel ties that restrain
the brick to the concrete block backup wall are also exposed to water and

are, therefore, subject to corrosion and
failure.
On several occasions in recent history,
entire sections of brick veneer have fallen
from high-rise buildings, creating dangerous situations. Issues relating to the design
and construction of these wall systems are
difficult to correct, and in many cases, the
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IN SEARCH OF EFFECTIVE, LONGTERM SOLUTIONS
The common thread among these brick
masonry wall systems is that effective,
long-term repairs are difficult to achieve.
Typical repairs consist of partial brick replacement, mortar joint repointing, application of sealant at cracks, and/or the
application of coatings to seal cracks and
minimize water absorption.
In some cases, more aggressive repairs are performed, with attempts to
provide flashings at window and floor
slab levels. However, in most cases,
brick deterioration and water penetration are seldom completely eliminated.
Recurring cycles of repairs become costly, and owners begin to explore more effective solutions.
A long-term solution to ongoing repair of masonry walls is overcladding,
which offers an opportunity to create a
new wall assembly over top of the existing
masonry, thereby addressing the issues
relating to brick deterioration and water

n

entry. The new wall assembly comes with
drainage capabilities and increased insulative value.
Before overcladding, however, an engineering assessment must be completed
to determine the condition of the existing
brick, ties and shelf angles (if present),
since the new cladding system is often attached directly to the existing masonry.
Stabilization of the existing masonry can
be completed as required, often using special techniques, such as the installation of
helical masonry ties, which bind the exterior wythe of brick to the structural backup without large-scale brick removal.

thousands—of years. Some construction
materials and techniques used during the
1960s through the 1980s, however, have
proven to be much less durable. The masonry systems used to clad some of these
buildings have reached a point where constant repair and maintenance is required
to keep them in serviceable condition. In
many instances, a strong case can be made
for stabilization and overcladding.
n
Ian Miller, P.Eng., LEED AP, is Branch
Operations Director at Pretium Anderson
Waterloo Inc.
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Louis Reginato, B.Tech., P.Eng., is Vice
President of Pretium Anderson Waterloo Inc.
Pretium Anderson Building Engineers is
a consulting firm specializing in building science and structural engineering. It has completed many projects involving the stabilization and overcladding of masonry buildings.
Together, Ian and Louis have over 35
years of experience in assessing buildings and overseeing the design and implementation of repair programs. Both
can be reached at Pretium’s Waterloo
Region office.

REPAIRING MASONRY WALLS
WITH OVERCLADDING
Overcladding is most easily installed
on non-cavity masonry walls, such as
TTW and composite masonry walls. It can
be a more complicated and costly process
if attachment to the structural system is
required. In any case, for many masonry
walls, repairs often involve localized brick
replacement, the use of helical ties (to
secure the existing brick to the back-up
wall), or in some cases, localized replacement of shelf angles.
Overcladding most often takes the form
of prefinished metal panels or an exterior
insulated finish system (EIFS). Both systems incorporate insulation (in EIFS, it is
a constitutive component of the system),
thereby improving the thermal performance
of the building in addition to addressing
masonry deterioration issues. Overcladding
also improves the aesthetics of the building,
giving it a more modern appearance. This
can help reposition the building in the rental
or condominium market, increasing the rent
generated or resale value. Increased energy
performance will also reduce on-going
energy costs.
Overcladding is most often completed on buildings constructed between
the late-1960s and the ’80s, and many of
these buildings have windows that are
nearing the end of their useful service
life. Overcladding projects and window
replacement are, therefore, complementary, since detailing at window perimeters can be done in a collaborative
manner.
Masonry is a very versatile material,
and there are examples of masonry construction dating back hundreds—even
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Terra Cotta Façades:
Past & Present Trends

The Alberta Legislature Building in Edmonton.

By Hannah Thevapalan, M.Eng., WSP Canada, Inc. &
Hamid Vossoughi, P.Eng., WSP Canada, Inc.

T

he use of terra cotta was common
in building construction in the
late 18th to early 19th century, and
in its glory days, it was a material choice
of many architects for building exteriors. However, a combination of design,
construction, repair, maintenance, and
economic concerns resulted in reduced
use of the product by the mid-19th century. Now, over 100 years later, the use
of terra cotta in building envelopes is on
the rise, and once again, this material is
in the spotlight.

Terra cotta, or “baked earth,” as an
architectural element was introduced in
North America in the late 18th century.
Terra cotta was most commonly used in
back-up, load-bearing walls and in the
construction of steel-framed buildings,
not only providing fireproofing but also
acting as formwork to accommodate the
ease of construction. These terra cotta
units were generally unglazed hollow
blocks with rough finishes.
From a secondary building material,
use of terra cotta then gradually shifted
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to the building’s façade. Terra cotta was
then used as an unglazed ceramic veneer, and instead of being cast as hollow
blocks, were thinner units with a ribbed
back and were secured to back-up masonry with metal ties, with mortar between units.
Lastly, glazed architectural terra cotta,
which significantly improved the appearance of the product while improving its
durability, was introduced as the material
of choice for building façades. Some of
the primary manufacturers leading the

n
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incorporation in monumental architecture, such as the Woolworth Building
(1913) in New York City, the Alberta
Legislature Building (1913) in Edmonton, and the Wrigley Building (1921) in
Chicago. Use of the steel-framed skeleton
and increased building heights during this
period demanded a material to emphasize
the significance of such buildings. Glazed
terra cotta provided the characteristics
designers were looking for.

1 King Street West (formerly Toronto Dominion Bank), circa 2015, Pearson and Darling
Architects. Envelope Consultant: WSP Canada, Inc. Replacement Terra Cotta Supplier:
Boston Valley Terra Cotta.
development, advancement, and popularity of terra cotta were the Northwestern
Terra Cotta Co. (1878) and the American
Terra Cotta Corp. (1881).
GLAZED TERRA COTTA
Terra cotta glazing, and variations of
the clay itself, gave architects an almost
limitless colour palette for building façades. It was also promoted as a product
with superior weathering qualities due to
its protective glazed surface.
Glazing consists of spray or brush application of an aqueous solution of mineral and metal salts to form a hard coating
on the surface of the terra cotta once it is
fired. The glaze, which could be tinted and
speckled, served as a protective layer for
the terra cotta units.
Terra cotta allowed for the incorporation of highly decorative architectural elements while being lighter and less costly
than stone. It was a product that, although
it required hand-molding for detailed elements, could be produced in mass quantities. Its fire-resistant properties were highly
valuable to architects, particularly after the
Great Chicago Fire of 1871, which burned
for two days, killed up to 300 people, destroyed approximately 3.3 square miles of
the city, and left more than 100,000 residents homeless.
Terra cotta was also advertised as a
product that could be cleaned with little
effort and at low cost compared to its

unglazed predecessor, which was subject to
potential staining.
Architectural glazed terra cotta was
used in hybrid masonry wall systems during a transition between load-bearing barrier walls and veneered or curtain wall systems. Terra cotta units, which were hollow
and typically webbed to provide strength,
were anchored back to the main structure or masonry back-up wall with metal
ties such as J-hooks and rods. These hollow units were often tied into the back-up
masonry by filling the voids between webs
with concrete, brick units and mortar during installation.
The growth of terra cotta in the late
19th and early 20th century lead to its

DESIGN DETAILS AND
CONSTRUCTION PRACTICES
Installation practices, anchoring strategies, glazing techniques, manufacturing
processes and maintenance proved to
greatly impact the performance of terra
cotta. There were many lessons learned
through the late 19th and early 20th centuries to extend the durability of glazed
architectural terra cotta.
Similar to any new building material,
architects and early manufacturers of
terra cotta went through a learning process, improving manufacturing, product
durability, and developing and modifying
design details over time to prolong the life
of terra cotta units. Some of these changes
included an increased reliance on structural steel framing to transfer loads to the
structure, and a movement from fully filling voids between terra cotta webs with
mortar and brick units to partially filling
the units to reduce the overall weight of
the wall system, given the increased height
of buildings.
Several of the failure mechanisms
identified in terra cotta façades from the

The Studio Bell National Music Centre (2016, Allied Works Architecture). Envelope Consultant: WSP Canada Inc., Terra Cotta Supplier: Moeding Keramikfassaden GmbH.
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early 20th century were cracking and spalling caused by corrosion-related stresses
and water ingress, building creep and lack
of control joints, poor water shedding detailing, mortar selection, glazing, and poor
maintenance. These failures drove changes
in terra cotta detailing practices with time.
Changes in terra cotta detailing continued to develop due to performance of
existing buildings and increased knowledge
of material characteristics. Leading terra
cotta manufacturers such as Northwestern
Terra Cotta had published detailing guides,
which were revised over time to ensure

terra cotta would perform long-term and
continue to be recognized as a dependable
and durable architectural product.
Toward the mid-1900s, with increasing production costs and changing architectural styles, glazed architectural terra
cotta started to lose its popularity. As a
result, most terra cotta manufacturers
went out of business. Lessons learned in
terra cotta performance came at a cost,
and the unfortunate coincidence of the
Great Depression aligning with the height
of terra cotta glory impacted future use of
the material.

Studio Bell, the National Music Centre in Calgary, AB.
RESTORING THE PAST
Today, preservation engineers and
architects continue to restore existing terra
cotta buildings, developing new technologies and determining the most effective
repair strategies, including suitable repair mortars, repointing mortars, anchorage details, glazing products and cleaning
methods.
Where terra cotta units are deteriorated beyond repair, they are being replaced
with new units, from simple extruded, to
intricate hand-pressed units. These units
are fabricated by the few remaining terra
cotta manufacturers in North America,
such as Boston Valley Terra Cotta and
Gladding McBean, which are the largest
two such suppliers. The Alberta Legislature Building and Toronto Dominion Bank (also known as the One King
West) in downtown Toronto are just two
examples of recent Canadian terra cotta
restoration projects involving hundreds
of replacement terra cotta units, including custom, hand-pressed and extruded
units.
The higher cost and feasibility of replacing highly ornamental and even simple
ashlar terra cotta units have led some designers to alternate composite which match
the appearance at a lower cost. Such alternate materials are glass fibre-reinforced
concrete, fibre-reinforced polymer, and
even exterior insulated finished systems.
Although these materials are lighter and
less expensive, their use in preservation
is not recommended, and their durability
needs to be proved prior to use.
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Historic District and continues to grow in
popularity.
Terra cotta as an architectural material
is being re-discovered as a reliable, durable and aesthetically flexible option nearly a century after its introduction into the
envelope. 
n
Hannah Thevapalan, M.Eng., WSP
Canada, Inc., has consulting experience
in New York City and Toronto working on
new construction projects and heritage restoration. Her Bachelor’s degree in architectural science and her Master’s degree in
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engineering provide her with unique tools to
approach challenges in building restoration.
Hamid Vossoughi, P.Eng, WSP Canada,
Inc., has worked in consulting and contracting, with a focus on evaluation and rehabilitation of tall buildings and special structures, for over two decades. He has a Master
of Science degree in Structural Engineering
from Cornell University.
For a list of references for this article,
please contact awalld@matrixgroupinc.net.

National Terra Cotta Society Standard Construction Plate No. 36, standard detail.
CURRENT TRENDS
Despite its decline in use in the mid20th century, architectural terra cotta is
now being reintroduced in a new form,
as an extruded ceramic rain-screen cladding system. Several European and North
American manufacturers are re-introducing the materials as a veneered system
supported on back-up aluminum framing
with complete anchoring systems.
In addition to drainage and ventilation
of the wall cavity, such terra cotta systems
offer advantages, including additional insulation outboard of the primary wall system,
limited restrictions on installation temperatures, relatively quick installation times
compared to traditional terra cotta masonry installation, and reduced complexity in
replacing singular units within a large wall.
The new terra cotta cladding panels
are offered in a wide range of sizes, and,
similar to historical glazed terra cotta,
are available in a wide range of colours.
The panels offer much greater flexibility
for shape profiles and colours than standard rain-screen cladding systems, and
they act as a non-combustible component. The panels offer architects more
freedom while providing the durability of
traditional masonry with increased constructability. The terra cotta rain-screen
system has been employed in buildings
such as Studio Bell, the National Music
Centre in Calgary, and the Parliament
Street Data Centre in Toronto’s Distillery
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Proper Application of Control
Joints in Brick Masonry:

The Consequences of Ineffective Design

By Phil Brearton, P.Eng., LEED-AP, Stephenson Engineering Ltd.

T

he proper application of control joints
in brick cladding is not a new topic.
Based on the frequency of brick cladding failures encountered at Stephenson Engineering, however, there are architects, building envelope specialists and constructors who
may see this as a helpful reminder of the principles of control joint design in brick veneer
and the consequences of ineffective design.
Control joints in brick veneer are particularly
important for large and complex, commercial
buildings because they tend to have larger wall
panels and stiffer structures.

mistakenly believe it is the role of the structural engineer or they delegated the design
to the contractor. The architect is responsible for providing the non-structural expansion and control joints to protect nonstructural building elements. The structural engineer is responsible for designing
structural expansion joints to protect the
building from settlement, earthquakes,
live- and dead-loading of the building.

BRICK VENEER VERTICAL
CONTROL JOINT DESIGN
The control joint gap is only through
the brick cladding, whereas all other wall
components remain continuous (i.e. insulation, air barrier layer, structure, interior
finishes). The brick veneer panels on each
side of a control joint require independent
lateral supports (i.e. brick ties within eight
inches of the control joint).

BRICK VENEER VERTICAL
CONTROL JOINT PURPOSE
A brick veneer control joint is a continuous gap in the cladding system that allows expansion and contraction of the adjacent panels. The term “control joint” is
commonly used in Ontario, though some
experts prefer to use “expansion joint.”
Although the majority of movement
at the joint will occur within 18 months of
construction, further movement will continue with changes in façade temperature
and cycles of wetting.
BRICK VENEER CONTROL JOINT
DESIGN RESPONSIBILITY
Control joints may not be properly addressed because building professionals

Bowed brick panel caused by insufficient control joint design.
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Failure condition and control joint solution for
a typical outside corner.

The control joint layout should consider intersections, corners, long walls, and openings
such as doors.

The crumbling of brick on the outside corners is a lesser known failure caused by deficient
control joint design.
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Failure condition and control joint solution for
a long wall with an offset.
The construction of a vertical control
joint in brick cladding consists of a gap in
the brick masonry from the top to the bottom of the panel. Backer rod (i.e. continuous foam) with an outside diameter of 25
per cent greater than the control joint width,
is then pushed into the gap so the depth of
the exposed gap has been reduced to 50 per
cent of the gap width (ex. the backer rod
should be located a quarter-inch from the
face of the brick if the joint is a half-inch
thick). A continuous bead of sealant will
provide weather protection to the joint.
Sealants must be chosen to accommodate the expected joint expansion and
contraction. Polyurethanes were once the
most popular choice of sealant; however,
silicone sealants are now the preferred
option due to exceptional life expectancy.

n

Regardless of the sealant, surface preparation is critical for its adhesion. Sealant
can only bond to the surface it comes in
contact with. If the surface is covered with
construction dust, the sealant will be wellbonded to—only!—the dust.
The backer rod must be chosen based
on its compatibility with the sealant. Backer
rod is available in open cell, closed cell and
bi-cellular foams; closed cell backer rod is
more moisture-resistant but has a narrow
compressibility range. Furthermore, they
slow the curing of sealants that rely on
air moisture curing, and they must not be
punctured, otherwise off-gassing can cause
bubbles to form in the sealant bead.
The principles for control joint placement are well-documented by the Brick
Industry Association Bulletins 18 and 18A,
as well as ASTM STP 992. The rationale
behind the design of the control joint width
and location is based on known properties of brick veneer. Although properties
do vary with different brick and mortar
combinations, in general, the movement of
brickwork varies with the brick’s moisture
expansion (ke), thermal expansion (kt) and
freezing expansion (kt).
Mu= (ke + kf + kt x ΔT), where “mu”
is the unrestrained movement of the brick
and “T” is the expected temperature
range of the brickwork. It is known that
dark coloured brick will expand more than
light brick because it absorbs more heat.
If the brick parameters are not available,
it should be assumed that unrestrained
brickwork movement will be the length of
the panel multiplied by 0.0009.
Assuming a 0.0009 expansion factor,
the spacing of vertical control joints will
depend on the joint capacity to expand or
contract. This can be determined from the
properties of the sealant applied in the
joint, as follows: Scj = wi x ei / 0.09, where
“Scj” = control joint spacing (m), “wi”
= width of expansion joint (m) and, “ei”
= percent extensibility of the expansion
joint sealant material.
The width of an expansion joint is typically chosen to match the width of the
mortar joints for aesthetic reasons, in
which case, the typical distance between
control joints will typically be less than 25
feet (7.6 metres). This spacing should be
considered the maximum allowable. All
discontinuities in the wall will necessitate
reducing this spacing.

Most brick veneer walls do not consist
of massive uninterrupted panels with uniform construction. Where there are openings in the wall, the control joints should
be reduced to no more than 20 feet (6.1
metres). In addition, vertical control
joints are required at or near corners, at
offsets and setbacks, at wall intersections,
at changes in wall height, at changes in
brick cladding or back-up wall materials,
and at locations where wall function or
climatic exposure changes. It is typical to
recommend the control joint be located at
the change in the wall height and no more
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than two or three brick lengths from the
corner of a building.
Control joints for cement masonry units
are more susceptible to cracks due to the
size of the units. Consequently, according
to the National Concrete Masonry Association, control joints must be less than 20
feet (6.1 metres). and the distance between
control joints must also be no greater than
1.5 times the height of the wall panel.
The placement of control joints will
affect the aesthetics of the building; however, these vertical lines are often disguised
by their alignment with window jambs.
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Vertical cracks near a building’s outside corner are a common failure
due to a deficient control joint design.
In some instances, the control joint will be
hidden by a quoined feature or a complementary brick colour at an outside corner.
CONTROL JOINT FAILURE
IDENTIFICATION
The most common and recognizable symptom of inadequate control

A vertical masonry crack resulting from inadequate control joint
design.

joint design is extensive vertical cracks
in the brick veneer. Crumbling of the
brick veneer at an outside corner is
another common symptom. Expansion
of the veneer will sometimes force the
brick veneer to push away from the wall
structure and bow visibly outward. Another sign of distress is an excessively
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compressed control joint; sealants can
often be seen extruded outward from
the plane of the wall.
Movement of brick veneer can be
greatest at the top corners of the building, where the façade has greatest freedom for movement. Inadequate control
joints near the foundation are likely to
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result in shifting of the lower courses of
brick or cause cracks in the corners of a
foundation.
RESTORATION OF DAMAGE
CAUSED BY INADEQUATE BRICK
CLADDING CONTROL JOINTS
If the building professional is familiar with the principles of control joint
design, problems are usually easy to
diagnosis. The repair strategy is also
relatively simple to define. Unfortunately, repairing the damage is often
expensive and requires special care and
attention.
It is possible the damaging movement ended within 18 months of construction and no further damage will result from brickwork expansion and contraction. With this assumption, only the
broken brick and failed mortar needs
to be replaced. However, there is a risk
the assumption was incorrect, in which
case, moisture- and temperature-related
movement will cause further damage.
The addition of a new control joint is
relatively straightforward and will prevent further brick damage. Additional
brick ties must be added on both sides
of the newly created control joint to ensure the lateral strength of the panel is
maintained.
The biggest challenge of ensuring a
successful repair relates to the difficulty
of repairing the brickwork without detracting from the aesthetics of the building. Poorly matched bricks and poor
workmanship will detract from the natural beauty of brick and the general aesthetics. Mortar and brick replacement
on existing buildings can be made invisible but require the careful match of the
brick and mortar, plus the selection of
a highly skilled mason. If a brick match
cannot be found because of the age of
the building, then techniques such as
quoining and brick tinting can help disguise the repair. There is no substitute,
however, for a skilled mason. 
n
Phil Brearton, P.Eng., LEED-AP, is an
Associate in the Building Science Group
at Stephenson Engineering Ltd. He has an
extensive background in building envelope
failure investigation and repair, as well as
new construction design consulting and
commissioning.
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Architect’s
Approach

Taking Texture
Seriously
By Sylvia O’Brien, Architectural Colour Consultant, Colour Theory

S

urface waves, ridged sand, fins, gills,
woven grids, 3D letters, coral formations—these are just some examples
of the textural vernacular we see cladding
innovative buildings around the world.
Digital fabrication, new materials, even
new attitudes toward older materials have
made unique shapes and finishes a more
accessible reality for architects and their patrons, signaling accelerated change in building skin technology.
The new 10-storey expansion to the San
Francisco Museum of Modern Art (SFMoMA) is on the leading edge, not only in its
aesthetic contribution; just as significantly,
the cladding material itself will open up new
options for architectural design. Developed
and fabricated by Kreysler & Associates
in California, the cladding, Fireshield 285,
is the first fibre reinforced polymer (FRP)
cladding to pass the stringent NFPA 285
fire codes, allowing it to be used above the
fourth floor.
For this project, the extravagant texture
and inherent light weight of the cladding panels produce something very new. It weighs in
at five pounds per square-foot, compared to
70 pounds per square-foot for concrete. The
largest panels, at five-and-a-half feet by 30

The San Francisco Museum of Modern Art expansion, Snøhetta. Photo credit: Henrik Kam.
feet, weigh only 825 pounds—light enough
to fasten to a unitized wall system instead of
requiring a steel support frame. This saves
tons of steel and reduces costs. The skin and
unitized wall system were assembled offsite
and installed simultaneously, eliminating the
cumbersome three-times-around-the-building process of more traditional cladding application methods.
The high profile architectural firm
Snøhetta (Norway & New York) collaborated

closely in a “design assist” relationship with
fabricators and installers as part of the team
to invent and execute a successful outcome
with such new technology. Snøhetta describes the design influence as “emulating
the ripples of San Francisco Bay.”
The 710 panels required for this project
are all unique, requiring 710 expanded polystyrene foam recyclable molds.
“This is the first building constructed
with Fireshield 285 and we’ve had a lot
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The Dalian International Conference Centre in China, Wolf D. Prix, Coop Himmelb(l)au. Photo credit: Duccio Malagamba.
of interest worldwide,” says Bill Kreysler,
principal of Kreysler & Associates about
the new rainscreen system. “Decades
of development went into it and there
are a lot of possibilities with different
textures.”
This project represents the first major use of any FRP in North America.

Fireshield 285 has a very low level of thermal conductivity compared to conventional
building cladding, so it will help make buildings more efficient to heating and cooling.
“There are opportunities for new materials,” says Kreysler about future use
for this material, “but they demand close
cooperation with the building design team
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in order to move beyond traditional construction methods and mindsets.”
Completion of the expansion to the
SFMoMA is expected in spring 2016—just
about the time you’re reading this.
“TEXTURE MAY NOT BE A
PHYSICAL CHARACTERISTIC OF
CLADDING, BUT MAY BE CREATED
BY ASSEMBLAGE.”
— SYLVIA O’BRIEN, ARCHITECTURAL
COLOUR CONSULTANT
The recently completed Dalian International Conference Centre in Liaodong
Peninsula, China delivers texture in a
different way. By curving the smooth
metal paneling (QuadroClad) rainscreen
system, the skin is constructed in a way
that it creates the texture. This award
winning design by Coop Himmelb(l)au’s
Wolf D. Prix is considered a parametric
masterpiece.
“We are designing functional sculptures
with the parameters of open architecture,”
says Prix.
This is an impressive “functional sculpture.” There is movement in its lines. Like
an armour-clad manta ray, it looks like a
spectacular organism that came from the
sea, but it also appears to have the potential
to take flight at any moment.
Louvers, vents, fins, gills and angled
grids—all of these terms describe the
surface texture created by this complex
fusion.
According to Joseph Giovannini, a
prominent American critic and journalist,

n

in an article that was published in Architect
Magazine, the building’s skin, which is made
of aluminum, defines the volume; however,
it behaves separate from the structure.
The structure, which is a combination of
space frames, columns and beams that are
connected in intricate knots, is “neither dominant nor determinant,” says Giovannini.
The functionality of the building incorporates a complex energy design, with seawater for cooling and photovoltaics built
in to follow the sinuous roofline for energy
gathering. “This building was planned according to sustainable principals,” says Prix.
“It will yield 30 per cent energy savings or
CO2 reduction, respectively.”
“A NEW ROLE OF THE SURFACE
IN DIGITAL DESIGN DERIVES
FROM CONCEPTUAL CHANGES
IN ARCHITECTURE. THE NEW
ARCHITECTURE EMERGING FROM
THE DIGITAL TECHNOLOGICAL
REVOLUTION IS EXPRESSED IN
CURVILINEAR FORMS WITH A
HIGH DEGREE OF COMPLEXITY.”
—KRYSTYNA JANUSZKIEWICZ,
ARCHITECT AND AUTHOR
Closer to home, there is plenty of
growth in the Kitchener-Waterloo area,
which brings forth some new and interesting architecture. A project at 228 Albert
Street in Waterloo, ON stands out above
the rest as an excellent example of applied
design that involves bold use of both texture and colour.
This iconic 12-storey development is
blanketed in a basket weave exterior, its ribbon-like metal panels providing additional
insulation from intrusive northern winds.
The components, Insulated Concrete Form
technology and Aluminum Composite
Panel have been around a long time, but the

processes have been continually improved
upon and its design has been repeatedly
refined.
The woven metal panels are customfabricated to give the appearance of flexible
cladding. These applied “ribbons,” paired
with bold colour, bring surface interest to
what could otherwise be a very standard
structure.
Other innovative envelopes exhibiting
an investment in serious texture include the
world’s first bio-based façade designed by
Studio Marco Vermeulen in Dinteloord,
Netherlands. This new gas receiving station is completely clad with panels made of
Nabasco 5010, a composite of bio resin and
hemp fibre. The cladding panels show a relief
of heavily embossed letters that represent the
chemical composition of natural gas.
Another recent project with tactile importance is Atelier Fernandez & Serres’
International Accommodation Center for
the Oceanological Observatory at the foothills of the Pyrenees in France. The colourful, fibre-reinforced concrete cladding gives
the look of a red coral reef that has been
coaxed into becoming an envelope.
With the acceptance of new materials,
innovative technologies and collaboration
of knowledgeable architects, engineers, designers and construction professionals, new
building processes can thrive. There are
wild and wonderful times ahead. Just think,
3-D printed buildings...
n
Sylvia O’Brien is an architectural colour
consultant and owner of Colour Theory,
a Toronto-based architectural colour and
design firm specializing in colour coordination for the building envelope for both refurbished and new build construction. For
more information, visit www.colourtheory.
net/trade.htm or call (416) 766-6789.
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The Waterloo high rise “woven” envelope
at 228 Albert Street, PG Building Envelope
Inc. Photo credit: PG Design Studio.
CALLING ALL EXPERTS
If you're an architectural expert with
great insights on the importance of aesthetics in the envelope, including new and emerging trends, we want to hear from you!
Send a 100-word synopsis to info@obec.
on.ca to be considered for an upcoming
Architect's Approach column in a future edition of Pushing the Envelope Canada.
Submitting a synopsis does not guarantee publication. Those being considered will
be contacted.
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BEC
Roundup
AIR LEAKAGE TESTING
OF OCCUPIED BUILDINGS
WORKSHOP
The Manitoba Building Envelope
Council recently brought in Kevin Knight
and Gary Proskiw to run a workshop titled
Air Leakage Testing of Occupied Buildings.
Knight, a building envelope authority
with over 30 years’ experience, is a research and technical professional at Red
River College (RRC). Proskiw, of Proskiw Engineering Ltd., is a mechanical engineer with over 40 years’ experience in
building science and energy management.
Air-tightness tests are predicted on the
assumption that the building and its operation are in complete control of the testing
agency. While this is usually not an issue
with unoccupied buildings, major problems
can arise with occupied multi-unit residential buildings (MURBs). Knight and
Proskiw’s workshops walked participants
through two phases of a research project
conducted by RRC, during which it explored problems associated with air-tightness tests performed on occupied MURBs.
The first phase tried out the test method on two unoccupied buildings—one
small and simple, the other six storeys
with 124 suites. In the second phase, they
explored a small, 12-suite building and
a 13-storey, 107-suite building, both occupied. The test was conducted by RRC,
Manitoba House and Manitoba Hydro
staff and students.
NAVIGATING MECB BUILDING
ENVELOPE REQUIREMENTS
The Manitoba Building Envelope
Council recently shared a presentation

titled Navigating MECB Building Envelope Requirements by Harry Schroeder
of Manitoba Hydro, on its website. The
illustrated document goes through the
intricacies of calculating overall thermal transmittance.
Schroeder also discusses practical design details, such as insulated panel systems, girt systems and balconies. He then
delves into fenestration, doors, building
assemblies in contact with the ground,
and air leakage. If you are interested
in additional training on these subjects,
Schroeder includes a list of resources. Go
to www.mb-bec.ca/posts/3692546 to access the document.
VANCOUVER LUNCHEONS
The British Columbia Building Envelope Council is continuing its Vancouver Luncheon series. On March 17,
2016, members met at The Italian Cultural Centre Society for a presentation
by Lorne Ricketts called R-22 Wall and
Insulating for the Future.
Ricketts is a building science engineer (EIT) with RDH Building Science Inc. He recently wrote a guide on
R-22+ effective walls for the HPO and
the City of Vancouver. Its purpose was
to help them select and design durable
assemblies that will achieve increasing
thermal performance requirements.
The Vancouver Building By-Law
for Part 9 wall assemblies now requires
R-22 thermal performance. The R-value
requirements are consistently increasing elsewhere, as the industry works toward constructing more energy-efficient
buildings.

Ricketts went over various ways to
meet the requirements without compromising other aspects of building enclosure performance, including moisture
management, durability and air leakage.
He also discussed the pros and cons of
cladding attachment options for exterior
insulation. This luncheon seminar qualified for 1.0 Core Learning Unit.
Upcoming seminars are taking place
April 21, May 19 and June 16. For
more information, go to www.bcbec.com/
seminars.php.
BUILDING ENVELOPE
PERFORMANCE
The Alberta Building Envelope
Council South held a six-day course
titled Building Envelope Performance.
This follow-up course to one that was
previously held provided a practical
introduction and discussed application
of building science fundamentals for
the evaluation, design and construction of durable and energy-efficient
buildings.
Instructor Christopher Black discussed the role of climate as well as the
theory of heat flow, vapour flow, air
flow and the application of each principle to the evaluation of the building
envelope.
Black also showed examples and
shared case studies of best practices
for assembly design and detailing fundamentals for above- and below-grade
wall assemblies, roofs and windows.
Current energy code requirements for
building enclosure design were also
detailed during the course.
n
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MEMBERSHIP APPLICATION FORM
Membership Year - June 1st - May 31st
SELECT MEMBERSHIP TYPE

ANNUAL FEE

FEE OWING

■ Individual

■ $170.00

$

■ Professional (BSSO Holder)

■ $250.00

$
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■ $30.00/school year

$

Contact Information

(if Individual or Student): ■ Mr.
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Name:

■ Mrs.
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■ Prof.
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Title:

Company (School if student):
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City:

Province:

Telephone: (

)

Fax: (

Postal Code:

)

Email:

This section must be completed in order for the membership application to be processed. OBEC communicates with its membership
via e-mail; in accordance with the Canada anti-spam law that came into effect July 1, 2014 you must indicate
whether you wish to receive electronic correspondence from us.

■ I agree to receive electronic correspondence

■ I DO NOT wish to receive any electronic correspondence.

SELECT MEMBERSHIP TYPE
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FEE OWING

■ Corporate

■ $680.00

$

Contact Information

3. ■ Mr.

(if Corporate):
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■ Mrs.
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■ Prof.
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4. ■ Mr.

) ____________ Fax: (

■ Ms.

■ Mrs.

■ Dr.

) ______________

■ Prof.

■ Other

Name: _____________________________________________________

Name: _____________________________________________________

Title: _______________________________________________________

Title: _______________________________________________________

Telephone: (
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2. ■ Mr.
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■ Dr.
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■ Dr.
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Telephone: (

Telephone: (

) ____________ Fax: (

) ______________
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Email: ______________________________________________________

Email: ______________________________________________________

VOCATION:
■ Architecture ■ Contracting ■ Consulting ■ Education ■ Engineering ■ Government ■ Manufacturer ■ Supplier ■ Other

MEMBERSHIP TOTAL FEES

HST # 124383076

Subtotal

$

Add 13% HST

$

TOTAL $

Payment:

■ Cheque or money order enclosed payable to: Ontario Building Envelope Council

■ Please charge my credit card
Card Number:

■

■

■
Expiry Date

/

Print Name on Credit Card:
Signature:
Please mail your membership application form with cheque to: Ontario Building Envelope Council
2800 - 14th Avenue, Suite 210, Markham, ON L3R 0E4
Payment by credit card may be faxed to: (416) 491-1670
QUESTIONS? Please contact OBEC Operations Manager, Sherry Denesha at: Tel: (647) 317-5754 Fax: (416) 491-1670 Email: sherry@associationconcepts.ca

BUYER’S GUIDE n n n
AIR BARRIER SYSTEMS
BASF.................................................................................................... 45
W.R. MEADOWS................................................................................... 25
ARCHITECTURAL ALUMINUM BUILDING PRODUCTS
ALUMICOR LTD.................................................................................... 35
BUILDING ENVELOPE & ROOFING INSPECTION SOFTWARE
DIGITAL FACILITIES CORPORATION...................................................... 34
BUILDING ENVELOPE RESTORATION SPECIALISTS
WALL SAVERS LTD............................................................................... 44

BUILDING SCIENCE & RESTORATION CONSULTANTS
READ JONES CHRISTOFFERSEN LTD................................................... 34
COATINGS
FOREST COATINGS.............................................................................. 12
COMMERCIAL ROOFING SYSTEMS
DURO-LAST ROOFING.......................................................................... 23
CONSULTING ENGINEERS
CCI GROUP LTD. .................................................................................. 35

ENGINEERING CONSULTANTS (CONTINUED)
EXP...................................................................................................... 39
THE SPG ENGINEERING GROUP LTD..................................................... 42
ENGINEERING FIRM
PRETIUM ANDERSON........................................................................... 22
EXTERIOR SIDING
GM EXTERIORS INC.............................................................................. 33
FALL PROTECTION SYSTEMS
KEE SAFETY......................................................................................... 40

BUILDING PRODUCTS
E.I. DUPONT......................................................................................... 46

EIFS & RESTORATION PRODUCTS
DRYVIT SYSTEMS CANADA.....................................................................9
DURABOND PRODUCTS LTD..............................................................OBC

FENESTRATION & THERMAL BARRIERS
AZON................................................................................................... 36

BUILDING PRODUCTS CLADDING
THAMES VALLEY BRICK & TILE............................................................. 40

ENGINEERING & TECHNICAL SERVICES
PETO MACCALLUM LTD. ..................................................................... 42

GENERAL CONTRACTORS
DGL RENOVATIONS.............................................................................. 44

BUILDING PRODUCTS SUPPLIER
BUILDING PRODUCTS OF CANADA CORP................................................8

ENGINEERING CONSULTANTS
BROWN & BEATTIE LTD. ...................................................................... 36
DAVROC & ASSOCIATES LTD. ........................................................ 13, 42

HARDHAT LINERS
GKR INDUSTRIES.................................................................................. 38
INSULATION
JOHNS MANVILLE...................................................................................6
INSULATION & VAPOUR BARRIER MANUFACTURER
3M CANADA...........................................................................................4

• Painting
• Drywall, mud and tape
• Soffit
• Fascia
• Eavestrough
• Framing
• Siding
• Demolition
• Roofing
• Building maintenance

LEAK DETECTION
INTERNATIONAL LEAK DETECTION..........................................................3
MASONRY ANCHORS, TIES & ACCESSORIES
BLOK-LOK LTD..................................................................................... 30
MASONRY CONSTRUCTION
PARANIS CONSTRUCTION INC............................................................. 42
NATURAL STONE
BEAVER VALLEY STONE LTD................................................................. 32
PRE-ENGINEERED STEEL BUILDING MANUFACTURING
VARCO PRUDEN BUILDING...................................................................IFC
PRECAST CONCRETE PRODUCTS
FABCON PRECAST............................................................................... 28
PRECAST, PRESTRESSED CONCRETE
CANADIAN PRECAST PRESTRESSED CONCRETE INSTITUTE............... 14
RESTORATION
RESTOREX CONTRACTING LTD............................................................ 34
RESTORATION & BUILDING ENVELOPE SPECIALISTS
EDGE GROUP....................................................................................... 40
WALL-TECH RESTORATION INC........................................................... 35
ROOF SEAMERS
D.I. ROOF SEAMERS............................................................................. 24
ROOFING & BUILDING CONSULTANTS
AEGIS BUILDING SCIENCES INC............................................................ 36
ROOFING CONSULTANTS
DANTECH BUILDING TECHNOLOGIES INC............................................ 36
DYCON ROOF CONSULTANTS INC........................................................ 42
ROOFING SOLUTIONS
RAYMOND ROOFING............................................................................ 29
TREMCO CANADA............................................................................... 42
SPRAY INSULATION & ROOFING MATERIALS
COVESTRO LLC.................................................................................... 40
STUCCO
SCHUIT PLASTERING & STUCCO INC................................................... 42
STUCCO & EIFS
CORNER POINT STUCCO...................................................................... 42
TESTING EQUIPMENT
R.M. GROUP LLC.................................................................................. 30
VEGETATIVE ROOFS
HYDROTECH MEMBRANE CORPORATION........................................... IBC

44 Spring 2016 • Ontario Building Envelope Council

