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Message from the
President
OBEC President
Paul J. Pushman, B. Tech. (Arch. Sc.),
Senior Project Manager Façade
Engineering Group, exp Services Inc.

A

s the days are growing shorter, we
realize that summer is over again;
how did it go by so fast? Fall is
upon us. For me, this time of year means
sending our children back to school, going apple picking and anticipating the
changing of leaf colours—and, of course,
raking up those leaves. For a lot of us doing building envelope restoration work, it
also means checking and rechecking the
schedules of your summer projects to ensure they will finish, and perhaps trying to
get one more fall project complete before
the winter snow starts flying.
For OBEC’s membership, the fall
means once again enjoying our monthly
networking dinner meetings, and I look
forward to seeing many of you there. The
fall also means the arrival of the next publication of OBEC’s national magazine,
Pushing the Envelope Canada.
This edition’s main focus is on a special
segment of the restoration market, the
restoring of historical structures. Many
Torontonians will recognize the Canada
Life building for its coloured light beacon
on the tower, which provides a weather
forecast. In the early 1990s, the owners
of the Canada Life building were undergoing a major renovation project that included window replacement. In the first
installment of a two-part series (found on
page 15 of this magazine), Greg Hildebrand of exp and David Marshall of Blairs
Windows Ltd. describe the selection process for this rather unique heritage window replacement project.
When roof leaks for one building in
particular became too much to bear,

Board of Directors
Heather & Little responded to a tender
call to replace the aged and deteriorated
roofs over the New Brunswick Legislative
Assembly Building in Fredericton, NB.
This issue features an article by Cameron
Forbes of Heather & Little Ltd. that showcases their craftsmanship in replacing the
existing sheet metal roofs, including a
spectacular dome roof with copper. You
can read more about this project on page
41.
I recently had the opportunity to attend a conservation seminar hosted by
Paul Jeffs of PJ Materials Consultants
Ltd., and I was thoroughly impressed with
the depth of his knowledge in the restoration of historic masonry structures. In
his article, Restoring a Solid Foundation,
which you can find on page 29, Paul Jeffs
provides us with a case study on a rubble
stone foundation restoration project.
For many recent years, parts of Canada’s Parliament Buildings have been
shrouded by scaffolding and protective netting as they are lovingly restored.
Edward Humphries of Colonial Building
Restoration will provide us with part of
the tale (on page 22) when he describes
the masonry restoration work they were
involved with at the Parliament Buildings
in Ottawa, ON.
To round out this edition of Pushing
the Envelope Canada, John Chamberlin
of Sto Corp. provides a review of the requirements and benefits to the building
envelope for a continuous air barrier. To
read Chamberlin’s article, see page 49.
Approximately two years ago, OBEC
reinstated a technical committee, which
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formed roofing and cladding sub-committees, which meet actively to discuss topics
like green roofs and sprayed applied foam
insulation. Through the work of our Technical Committee Chair, Jeremy Nixon,
OBEC would like to re-invigorate our
sub-committees, or perhaps even rename
them as discussion groups or forums.
OBEC would like to provide our membership with another avenue for learning; a
place to meet and discuss current issues,
review challenging building envelope details and develop topical ideas for our networking dinner presentations, seminars
and field trips. Consideration is also being
given to provide BSSO credits for active
participants. I’m not sure who coined the
line that we “learn from our mistakes,”
but I feel that through active participation
in our sub-committees, our membership
can learn from the experiences and mistakes of others, which, to me, is always the
preferable route to go.

As OBEC continues
its mission to be the
source for all things
building envelope, we
realize our strength lies
in our membership.
At the time of publication, the 14th
Canadian Conference on Building Science and Technology (CCBST) will be
less than one year away. It is OBEC’s turn
to host this conference, which convenes
every four years in cities across Canada
to present, share and discuss building science research, knowledge and field experience. OBEC’s organizing committee
spearheaded by our Conference Chair,
Jerry Genge, is currently preparing for
this event and welcomes those who are interested in participating as member of the
committee, sponsor or volunteer. Please
mark October 28 to 30, 2014 on your calendars and plan to attend this not-to-be
missed event.
On September 18, 2013, OBEC presented it first GreenPrint Boot Camp.
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This sold-out event enjoyed wonderful
weather and a terrific venue provided by
Maxim Group General Contracting in
Gormley, ON. In speaking to many participants, it was clear to us on the Board
that this hands-on product demonstration
event was highly successful and thoroughly enjoyed. GreenPrint Boot Camp gave
consultants, architects, engineers, owners,
students and contractors the opportunity to roll up their sleeves a build a masonry wall, apply membrane flashings to
building parapet walls, install windows,
apply transition flashing membranes and
sealants.
The event not only showcased our
sponsor’s building envelope products,
it provided our participant with insights
from experienced representatives and
installers on the challenges faced on the
construction site. It also demonstrated the
skills required by our construction workforce to not only install the product properly but to make it aesthetically pleasing.
Our thanks go out to the Maxim Group,
Tremco Commercial Sealants and Waterproofing, Henry Company Canada Inc.,
Regal Windows & Door Systems Inc.,
Cosella Dorken Products and Semple
Gooder Roofing for their support of this
unique (and hopefully annual) event. We
hope to hear suggestions from all of you
on how we can improve upon this event
for next year.
As OBEC continues its mission to be
the source for all things building envelope, we realize our strength lies in our
membership. OBEC welcomes your ideas
and encourages anyone who is interested
in contributing articles for future Pushing
the Envelope Canada editions, ideas for
future seminars or joining our sub-committees to contact Sherry Denesha, our
Operations Manager, at sherryd@taylorenterprises.com.
On a final note, as OBEC’s incoming President, I want to shout out a big
thank you to Sandra Burnell for all of the
time, effort and energy she has devoted
to OBEC during her time as President. It
has been truly appreciated. I am fortunate
that our Board has a Past-President position so I can continue to rely on Sandra
for guidance during my current tenure as
President.
We hope you all enjoy this edition of
Pushing the Envelope Canada.
n

n
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About OBEC
Since 1987, the Ontario Building Envelope Council (OBEC) has been bridging
the gaps among the architectural, engineering, research, manufacturers and construction communities. The non-profit organization addresses today’s challenges
facing building performance and sustainability. One of OBEC’s keys to success is
our dedication to building science education at all levels.
Educational opportunities exist through conferences, technical forums, field
trips and our famous monthly dinner presentations. As a member, much of this
information is yours, free to download from the “Members Only” area of their
website, www.obec.on.ca.
Guided by its Board of Directors, OBEC is focused on delivering:
• Information forums for the exchange of ideas and information on building
science.
• Access to current technical information and best practices.
• Educational programs for the benefit of the building community.
• Guidance on current trends and issues to the research and development
community.
• Recommendations regarding improvements to codes and standards.

Stay in Touch with OBEC
For more information about OBEC, contact them at:
Ontario Building Envelope Council (OBEC)
2175 Sheppard Avenue East
Suite 310
Toronto, ON M2J 1W8
Tel: 647-317-5754
Fax: 416-491-1670
E-mail: info@obec.on.ca
Web: www.obec.on.ca
Event Registrar
Operations Manager
Sabita Ramcharan
Sherry Denesha
E-mail: sherryd@taylorenterprises.com E-mail: sabitar@taylorenterprises.com
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Looking Through the Glass:
Canada Life Building Window
Replacement Project: Part I
An unusual heritage window replacement; installing the windows that
should have been installed in the first place!
By Greg Hildebrand, C.E.T., M.Sc. (Eng.), exp
& David Marshall, Blairs Windows Ltd.

T

he Canada Life building, located at
330 University Avenue in Toronto,
ON, is a 15-storey “Beaux Arts”
architectural style office building, built at
the onset of the great depression between
1929 and its opening in early 1931. Notwithstanding the aesthetic quality of the
building with its many distinctive architectural attributes, its limestone cladding and
large multi-pane windows, one of its most
notable features is its tower-mounted
weather beacon, which was added in 1951.
The original building was erected in 18
months as a limestone-clad, building with
single-glazed, multi-pane, non-thermally
broken steel fixed and awning (pivot)
windows.
Starting in the early 1990s, the owner
of the building, Adason Properties Ltd. (a
subsidiary of Canada Life) commissioned
a major renovation of the building, including new windows, mechanical systems
and and an interior envelope assembly
comprising a dynamic buffer zone (DBZ)
to allow for increased interior humidity
levels—to improve occupant comfort—a
thermal insulation upgrade and improved
moisture management of the original wall
assemblies.

Floor-by-floor
The renovation was carried out on
a floor-by-floor basis, starting with the
demolition of the original interior finishes, as well as removal and replacement
of the windows, followed by the reinstatement of the new interior finishes including
the DBZ design components and mechanical systems.
In every sense, the renovation was, and
still is, considered a state-of-the-art renovation, incorporating a host of new, innovative technologies designed to improve

The Canada Life Building in Toronto, ON.
the comfort of the occupants, reduce the
cost of operating the building and finally
extend the anticipated service life of the
building envelope.
However, contrary to the direction
taken for the other new building envelope
components, with the exception of the upgrade from single- to double-glazing (incorporating a low emissivity coating), the

new fenestration components could be
considered a partial step back in technological time, as—in this case—the replacement windows were made of wood.
Moreover, the windows were manufactured in Scotland by a company called
Blair Joinery Ltd.
Prior to being invited to bid on the
project, the renovation project team had
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products, whom the same author had recently worked with on the Ontario Legislative Building.
“In August 1994, the Technical Director, David Marshall, of Blair Joinery Ltd.
received a call from their representative
in Canada, James C Darrah Associates,
to let them know that he had been asked
to quote for the removal and disposal of
metal windows in the Canada Life Building on University Avenue,” says Hildebrand. “Installation of new windows was
part of a comprehensive modernization
program for the impressive Toronto
landmark.”

The fenestration components for the renovation are made of wood and were
manufactured in Scotland by a company called Blair Joinery Ltd.
already reviewed a number of installed
mock-up polyvinyl chloride, and aluminium, windows, and based on their size
and potential performance issues (and
obvious aesthetic impact on the building),
the team decided to engage Greg Hildebrand, exp, to review the mock-ups and

offer an opinion regarding the suitability
of the windows from an installation and
performance perspective. During the review, it was suggested that the building
might benefit from another alternative;
wood windows from a manufacturer specializing in historical-type fenestration

16 Fall 2013 • Ontario Building Envelope Council

Renovation roadblocks
In addition to the many technical issues
that Blair would have to address, there
were a number of potential road blocks.
“A suggestion was put to Jim that
Blairs could supply the windows. This
seemed, at the time, an impossible feat,
as we could: a) Only supply wooden windows; b) The distances involved would
pose many logistical problems; c) Not
likely to be competitive due to shipping/
transportation costs; d) The Canadian

n
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and American manufacturers would not
take lightly to windows being imported;
e) Potential pressure from Canadian
Construction Unions; and, f) Blair Joinery could not supply a Bid/Performance Bond (a Contractual requirement
in America and Canada),” continues
Hildebrand.
“Not to be deterred, Blairs offered to
manufacture a high quality, fully finished
Hardwood (Brazilian Mahogany) sample
window, and using Air Cargo from Prestwick, Scotland to Toronto, ON, have
it delivered to the University Avenue
within three weeks. This would be carried
out without a formal order or cost to the
client,” he says.
“On the condition that there was no
obligation or cost to the client, David
House, Project Director for Adason
Properties Ltd., gave the go-ahead to
proceed with the sample window,” Hildebrand continues. “The size of the window
was provided by Jim C Darrah, and from
photographs of the existing metal window,
David Marshall designed the replacement
window.”
The replica wood window arrived at
the project three weeks later. The following week, Marshall and Darrah were
on-site overseeing the successful installation of the window beside the other PVC
and aluminium window samples, to allow
comparisons to be made.
Cost vs. performance
It was at this point that it became clear
to the design team, regulatory partners
and building owners that from an architectural and aesthetic perspective, the replacement wood windows were the most
appropriate choice for the prestigious
Canada Life Building, despite the potential issues associated with their cost, performance and maintenance.
“Blair was informed many months
later that the sample window had been
admired at the highest level,” says Hildebrand, “including positive comments by
the President of Canada Life.”
Prior to outright acceptance of the
wood windows for whole-scale installation
into the building, the mock-up windows
and their component parts were scrutinized by a number of parties representing
various interests over the winter months
of 1994 into the spring of 1995.

One of the building's most notable features is its tower-mounted weather beacon, which
was added in 1951.
The main criteria that had to be met
included the following:
• Thermal attributes – the window had
to demonstrate optimal thermal performance to exceed energy requirements and permit elevated indoor humidity levels without interior surface
condensation.
• The window had to meet the air and
water tightness, wind load and other
applicable requirements, as prescribed
in the governing CAN/CSA A440,
“Windows” standard.
• For the exterior, the appearance must
replicate the existing.
• The windows must be serviceable from
inside the building.

• As the building would be air controlled, there must be no cold bridging or evidence of exterior condensation on either the glass or the window
components.
• The window had to have a 10-year
warranty.
Living up to a harsh winter
Over the next six months, Blair Joinery regularly visited the project to assess
the performance of all the windows and
confirmed that their sample was performing admirably through the harsh Ontario
winter. At this point, Blair Joinery submitted a proposal including costs, specification and timeframes for the supply of
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The Canada Life Building, circa 1951. City of
Toronto Archives, Fonds 1244, Item 3182.

700 hardwood, fully finished, high performance windows to be delivered to the subject University Avenue project.
Over this period, many project meetings were convened with all interested
parties in attendance. The Ontario Historical Society was policing the project to
ensure that the new windows did not compromise the appearance of such a prestigious and prominent building. A major issue was raised regarding the reflectivity of
the double glazing (i.e., it was significantly
different from the original windows). In
conjunction with Pilkington Glass UK, a
special solar-controlled tinted glass was
introduced. This brought the reflectivity
factor to within 10 per cent of single glazing, which was acceptable to the historical
parties.
The original installed mock-up sample
was manufactured from Brazilian Mahogany. As Canada Life has been a long-time
supporter of the sustainability movement
(and an early adopter of their pre-LEED
policies) during consultation with WWF
Canada, issues were raised concerning the
source of the wood to be employed in the
manufacture of the windows, and if there
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was to be no verification that the material
came from well-managed sources.
In response, through their Scottish importer—a founder member of The Scottish Hardwood Charter—Blair sourced an
alternative hardwood. A further sample
was manufactured using South American
Cedar. They were able to formally demonstrate through chain of custody that this
wood was from well-managed and sustainable sources. Following communication
between WWF Canada, WWF UK and
WWF South America, use of this wood
was approved. Each consignment of wood
for the Canada Life project was isolated
from Blair Joinery’s standard stock and
marked “For Canada Life Project Only,”
and an independent auditor regularly
visited Blair Joinery’s factory to verify
compliance. Bill of laden documents had
to be supplied with each consignment of
windows.
Prior to the order being placed, some
members of the project group were invited
to visit the Greenock Plant to review Blair
Joinery’s production facility. In addition,
a second sample window was performance
tested during this visit to demonstrate
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The original Canada Life building was a limestone-clad, building with single-glazed, multi-pane, non-thermally broken steel fixed and
awning (pivot) windows.
CAN/CSA 400 Standard compliance, by
the Macdata Group at Paisley University
(the Paisley Campus of the University of
the West of Scotland). During the testing,
the window reached levels well in excess
of the requirement for the Toronto location. What was particularly impressive
was the negligible deflection of any of
the window members during 3000 Pascal
deflection test, which was independently

verified by Greg Hildebrand. In addition,
to ensure a long service life of the sealed
insulating glass units (IGUs), Marshall
designed a specialty configuration glazing
system, allowing unobstructed ventilation
around each of the IGUs, and channelling
any resultant moisture through drainage
holes in the horizontal components.
In April 1995, based on the successful
testing and component evaluations, Blair

Joinery was delighted when Marshall was
presented with the formal order from David House, Adason Properties, to supply
700 bespoke windows and 24 complex
“Boardroom” door sets at a total value
of £1.25 million—the largest single order
ever received by Blair Joinery.
For the project, Blair Joinery committed to manufacture and deliver one floor
of windows each month. This continued
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The Beacon atop the Canada Life Building is a Toronto landmark.

The 15-storey “Beaux Arts” architectural style office building was built between 1929 and
its opening in early 1931.
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without default until the project was complete. Every single window was quality
checked by Marshall prior to dispatch.
Each consignment was containerized in
Greenock, Scotland, transported by road
to Liverpool, England, shipped to Halifax,
NS and transported by rail to the Canadian Custom depot in Toronto, ON.
Fourteen days after leaving Greenock,
Scotland, the windows arrived at the University Avenue project. There was only
one occasion when a consignment was
delayed at customs; Blair Joinery’s generous staff had decided to put a bottle of the
best Scotch Whisky in the container as a
Christmas present to Barry Reynolds (Site
Manager for Eastern Construction). The
custom officers were threatening to arrest us for smuggling, but as the shipment
was ultimately released, Blair Joinery
surmised that one of the customs officers must have been a Scot and didn’t even
charge any extra import duty.
A special payment arrangement was
negotiated with the client. When each
consignment arrived on-site, an electronic
transfer was made to Canada Life UK,
and within 24 hours, Blair Joinery’s representative in London collected a cheque
for 90 per cent of the value. Due to the
commitment made by Blair Joinery and
the trust formed between the parties,
the bid/performance bond process was
waived.
Quality control
As part of the installation protocol, in
addition to an independent third-party
review program, Blair Joinery designed
and implemented a quality control system
to ensure the product was fitted/installed
correctly. Every window was checked for
function, aesthetics and site damage. Only
when this process was successfully completed for each floor were the windows
accepted by the client, and the final 10 per
cent payment was released. A 10-year warranty was put in place, which included a
maintenance program for the full period.
A high quality micro-porous Sikkens
paint system, supplied by Akzo Nobel, was
applied to the product with a maintenance
cycle of five years. Following an inspection
by Akzo Canada, it was reported that no
deterioration was evident and, therefore,
the first five-year recoat would not be
required. This was considered a major

n
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saving in maintenance cost for the first
maintenance cycle.
“All staff associated with Blair Joinery was proud to be associated with this
prestigious project, and all of our efforts
were recognized by David House’s letter
of commendation dated April 7, 1997,”
says Marshall. “I can still recall the day
Jim Darrah and myself stood on University Avenue, straining our necks looking up
at this imposing structure and its flashing
beacon. No, we weren’t drunk—we are
both tea-total—but there was a comment
that we were mad; no, we just relished the
challenge.”
n
Keep an eye out for Part II of this article
in the Spring 2014 edition of Pushing the
Envelope Canada! In the conclusion to this
in-depth feature, we will look at the window
details, performance and maintenance activities in more detail. While the windows remain in pristine condition and continue to
perform their intended function, they have
suffered the ravages of some unexpected environmental variables.
David Marshall is a Technical Consultant at Blairs Windows Ltd., an established
specialist in providing bespoke timber glazing solutions. Blairs’ entire range can incorporate shaped work, and radius and gothic
heads, and provides window types with a
one-off application.
Greg Hildebrand is the Head of the Façade Engineering Group at exp Services Inc.
exp provides professional, technical and
strategic services to the world’s built and
natural environments in the areas of buildings, earth and environment, energy, industrial, infrastructure and sustainability.
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Keeping Up
Appearances:

Heritage Restoration
By Edward Humphries, P.Eng., LEED AP, Colonial Building Restoration

Centre Block at Parliament Hill.
Parliament Hill, Ottawa –
Heritage Restoration
Parliament Hill, colloquially known
as The Hill, is an area of Crown land on
the southern banks of the Ottawa River
in downtown Ottawa, ON. Its Gothic revival suite of buildings serves as the home
of the Parliament of Canada and contains
a number of architectural elements of national symbolic importance. Parliament
Hill attracts approximately three million
visitors each year.[1]

Originally the site of a military base in
the 18th and early 19th centuries, development of the area into a governmental
precinct began in 1859, after Queen Victoria chose Bytown as the capital of the
Province of Canada. Following a number
of extensions to the parliament and departmental buildings, and a fire in 1916
that destroyed the Centre Block, Parliament Hill took on its present form, with
the completion of the Peace Tower in
1927.[1]
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Introduction
Building restoration describes a particular treatment, approach and philosophy within the field of architectural
conservation. Restoration is defined as
“the act or process of accurately depicting the form, features, and character of
a property as it appeared at a particular
period of time by means of removal of
features from other periods in its history
and reconstruction of missing features
from the restoration period.”[2]

n

n
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The Library of Parliament.
The restoration of a historical building
goes far beyond repairing stone or brick.
The construction materials of older buildings differ from today’s materials and
need to be handled with special care.
Over the years, the processes used to
restore a building have changed dramatically. When Colonial cleaning started,
the normal procedure was to sandblast
a building with as much coarse sand and
pressure as possible. When this process

proved to be destroying the brick or stone,
milder techniques emerged. Colonial
has been at the forefront of adopting
techniques such as non-invasive abrasive
cleaning. Since most of the advances in
stone preservation are made in countries
where the buildings are much older, Colonial keeps tabs with preservation societies
in France, England and Germany, looking for innovative techniques to bring to
North America.

Colonial, for example, was the first
to use a technique called micro-abrasive
cleaning, which removes a build-up of dirt
and soot from fine statues and carvings
by firing aluminum oxide through a tool
the size of a pen. Micro-abrasive cleaning
is so delicate that it is possible to remove
the name brand from a cigarette without
damaging the paper. Colonial was also the
first company in Canada to use a mortar
mill for restoration. Purchased in Europe,
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the mill can produce cement with the
same qualities as 100 years ago.
With respect to Parliament Hill, Colonial Building Restoration has been involved with a number of exterior façade
restoration projects since 1994. Key skills
employed by Colonial on all of the Parliament Hill projects include cutting out
and repointing; masonry cleaning; gravity
and pressure grouting; stone repair; stone
replacement; stone carving; stone preservation; stone restoration; documentation
of stone; consolidation of stonework; replacement of ornamental window jambs;
sacrificial render; plastic stone repair;
poultice cleaning; caulking; and carbon
fibre installation.
Although Colonial work is done on major historical restoration projects across
Canada, in this article, we will discuss just
three major projects on Parliament Hill:
Centre Block, Peace Tower and Library of
Parliament.
Centre Block
The most prominent building in Canada, the Centre Block, was constructed between 1916 and 1920 after a fire destroyed
the original Centre Block, leaving only the
Parliamentary Library.[3]
By 1993, the condition of the building
had deteriorated to the point where, in
line with extensive renovations to other
portions of Parliament Hill, it was determined that major restoration and/or renovations should be initiated.[3]
Two methods of cleaning were also
used on this project—poultice cleaning
and low pressure abrasive cleaning. Low
pressure abrasive cleaning speaks for itself; poultice cleaning, however, is worth
discussing.
The term “poultice” has its origins in
the field of medicine, with the application
of a cleansing pack to the body to relieve
infection. The notion of the poultice has
been adapted for the cleaning of historic
buildings, and a true poultice is intended
to draw out deep-seated contaminants and
staining from the surface of masonry and
sculptures. In current practice, the word
“poultice” is extended to a wide range of
cleaning materials and techniques, not all
of which achieve a true poultice effect on
the substrate.[6]
The most common poultice medium is clay, although paper and
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diatomaceous earth are also used, talc,
chalk and even flour are traditional poultice materials. A mixture of clay and
paper fibre produces an absorbent and
plastic mixture that is often favoured
by conservators of stone sculptures.[6]
On this project, we used a clay and diatomaceous earth mixture with water added
to draw out soluble salts and to clean
limestone. This mixture was covered with
plastic in order for the heat to allow the
poultice to work. The poultice was then
left to dry out, allowing the soiling and
salts to be drawn into the poultice by capillary action with the moisture.

…micro-abrasive
cleaning removes a
build-up of dirt and
soot from fine statues
and carvings by firing
aluminum oxide
through a tool the
size of a pen.
Peace Tower
Starting in 1994, the Peace Tower was
covered and the accessible spaces were
closed for the two-year conservation project aimed at reversing deterioration of the
masonry and preventing further moisture
penetration.[4]
One restoration element within our
scope of work on this project was the
pressure grouting of voids in masonry surfaces. Pressure grouting involves injecting
a grout material into generally isolated
pore or void space, of which neither the
configuration nor volume are known. The
purpose of grouting, in this instance, was
to both strengthen and reduce water flow
through the structure; it was also used to
correct faults in the masonry structure.
We also carried out various repairs
to the natural stone, using specialized

The Peace Tower at Parliament Hill in Ottawa, ON.
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repair mortar. The mortar used was a
single-component, cementitious, mineralbased mortar designed for the restoration
of natural stone, such as limestone and
sandstone, and is completely vapourpermeable at any depth, contains no latex
or acrylic bonding agents or additives,
and is available in a variety of compatible, laboratory-engineered formulations
to match the physical properties of the
substrate being repaired. The mortar was
used on this project to repair and protect
the beauty of the natural stone.
Library of Parliament
Completed in the spring of 2006, work
on the Library of Parliament included a
total rehabilitation of the building’s exterior. From leaks in the roof, to crumbling
mortar in the walls, the exterior of the Library of Parliament was totally restored.[5]
Access to the exterior of the 130-yearold building was an issue. Repairing the
building envelope—roof, windows and
masonry walls—were key elements of the
project. To this end, an innovative, selfsupporting scaffolding system that didn’t
touch the building, yet allowed ready access, was erected.
Of all the restoration elements within
our scope of work on this project, one
that was quite interesting for Colonial was
the restoration of all of the flying arched
minarets. This work involved both onsite Dutchman repairs and off-site stone
carving.
The removal of original material from
a building is irreversible, so any decision
to make Dutchman repairs should never
be taken lightly. After the piece of damaged stone is cut out, we need to find a
suitable piece of stone to replace it with,

26 Fall 2013 • Ontario Building Envelope Council

n

these stones are cut over-sized before
carefully being carved and shaved to fit
the cut-out. An extremely tight fit is required to ensure that we prevent water
entering the seam, which could quickly
damage the repairs. When complete, the
Dutchman repairs are easily visible to the
eye but almost undetectable to the touch.
On this project, we also brought in a
stone conservator to assist us with determining the most appropriate conservation
techniques for the various stone types that
we came across. He was retained to monitor the work as it was carried out to ensure
all work complied with his recommendations and processes.
Key facts about this project include the
following:
• The amount of steel used in the scaffolding was 70 tonnes;
• The area of fabric used to cover the
scaffolding was 5,817 square metres
(the size of 3.75 hockey rinks;
• The amount of grout used to stabilize
the building structure was 213 metric
tonnes; and
• The length of masonry joints raked and
repointed was 20 kilometres.

Perpetual restoration
This particular article has discussed
just a few of the heritage restoration elements that Colonial carries out, not only
on Parliament Hill but on a number of
projects across Ontario. However, due to
its scale and significance to all Canadians,
it is of the utmost importance that the
buildings on Parliament Hill keep up their
appearance now and in the future. This is
a thought obviously shared by the powers
that be in the Canadian Government, as at
this time, an ongoing extensive $1 billion
renovation and rehabilitation project is
underway throughout all of the precinct’s
buildings on Parliament Hill, with work
not expected to be complete until after
2020. For our part, we hope that the work
we have completed helped, in some way,
to preserve a significant part of Canada’s
past for the future.
The ultimate success of heritage conservation will continue to depend on the
efforts of individuals, groups, agencies
and governments to increase the value
we place on our heritage, and to, thereby,
move a conservation ethic deeper into the
mainstream of Canadian life. While much
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has been lost, much has been saved, ensuring that some of the most culturally
rich, dynamic and popular parts of our
built environment will survive for the benefit of future generations.[7]
n
Edward Humphries, P.Eng., LEED AP,
is a Project Manager with Colonial Building
Restoration. Edward has 20+ years of experience in engineering design, implementation and construction project management
in both the UK and Canada. Edward is
committed to “Preserving the Past for Canada’s Future.”
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Restoring
a Solid
Foundation
By Paul Jeffs, Principal, PJ Materials Consultants Ltd.
Traditional masonry
The methods and materials used to build
masonry in the 19th and early parts of the
20th century were very different than those
used for modern buildings. Traditionally,
until concrete block or reinforced concrete
became economically available, at least the
foundations were constructed using natural
building stone to form thick masonry walls.
The thickness was considered essential, not
only for structural considerations, but also
to provide effective insulation value and
limit the potential for moisture ingress to
the interior. Natural stone was most often
selected because of its proven durability,
since clay brick was well known to be susceptible to rapid deterioration when saturated.
Whether the above-grade portion of
foundation stone masonry units were fabricated to be square cut and coursed (ashlar)
or random coursed rubblestone depended
on the price the owner was prepared to
pay. The selection of the source of stone
depended upon local availability or, again,
the price the owner was prepared to pay.
However, the exposed masonry above the
foundation walls was typically selected to
be brick or fabricated, dressed dimension
stone. (Sometimes the front elevation was
built using more expensive masonry materials, while the rear and side elevations
were built using cheaper units.)
Methods of construction
Unlike symmetrically shaped units,
such as brick, block and speed tile, natural stone could not be laid into walls with
horizontal coursing and multiple, collarjointed wythes. Therefore, the method
of building the below-grade foundations

was typically for the full thickness of the
assembly to be constructed to a certain
height using irregular shaped rubblestone, with the middle portion (“core”)

filled with small off-cut rubble pieces
bound with a highly workable lime-based
mortar or grout. The building work would
continue moving horizontally while

Figure 1. A schematic representation of a typical traditional foundation wall and
deterioration mechanisms. All photographs and figures courtesy of PJ Materials
Consultants Ltd.
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Figure 2. Water can enter the foundation wall above- and below-grade through deteriorated joints.
allowing the adjacent mortar to “set up.” The
masonry would then continue to the
ground level, where the floor joists would
be built to rest on the interior wythe. The
main above-grade masonry would be
built as a thinner assembly or the ground
floor joists would extend into the core
and the masonry would continue to be
built upward at the same thickness. See
Figure 1 for a schematic representation,
which includes the effects of deterioration mechanisms that we will discuss later.
The above-grade masonry was selected

generally based on cost and/or availability and could be natural stone, brick or
a combination of stone on the exterior
and brick on the interior. In some cases,
speed-tile was used on the interior.
Traditional lime
Traditional lime mortars were predominantly based on hydrated lime; that is, unlike portland cement, they did not set and
harden by reactions with the mixing water;
although techniques were sometimes used
to create hydraulic reactions by blending
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clay or ground brick. Without the presence
of portland cement, freshly mixed hydrated
lime mortar first undergoes a stiffening process, since a considerable amount of the
mixing water is absorbed into the masonry
materials or evaporates from the exposed
“skin” portion. Then, the mortar hardens
over time by the lime reacting chemically
with atmospheric carbon dioxide; a process known as carbonation. Thus, strength
development occurs very slowly, beginning
first with the exposed portion, forming a
“crust.” The products of the carbonation

n

reactions—predominately calcium carbonate—slowly block the pore structure; thus,
the rate of the reactions continues to diminish as the gas diffuses through the thickness
of the mortar. (This is why pointed mortar
can sometimes be scratched to find it is
much softer once the fully carbonated layer
has been removed.) The time required for
hydrated lime to fully carbonate within the
masonry core can be measured in decades
and will be dependent upon the availability
of carbon dioxide and moisture, which are
both essential for the chemical reactions.

loosely-bound rubble becomes mobile and
larger voids begin to form. Often, gravity
loads and differential movement are sufficiently accommodated by the weakened
masonry. But, sometimes, the change in
distribution of loads can cause concentration of stresses which, in turn, can cause
the bulging, displacement and/or cracking
of masonry units.
Investigation and
evaluation
When
investigating
deterioration
of masonry walls, the potential for the
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foundation walls to have become destabilized should be considered. If possible, the
investigator should attempt to verify the
existence of hidden voids or cavities; the
author has often used ground-penetrating
radar techniques for this purpose (see Figures 3 and 4). Although rarely attempted
due to budgeting purposes, it is sometimes preferable for the volume of hidden
voids and their locations to be estimated,
although experts can often arrive at relatively reliable estimates by empirical calculations. A “rule of thumb” guide one can
follow is that voids can typically range from

Deterioration mechanisms
As hydrated lime carbonates and hardens, the mortar gradually changes the way
in which it accommodates stresses developed as the masonry undergoes natural
movement from temperature change, loads,
etc. At first, the “soft” mortar can “absorb”
these stresses. However, as the lime undergoes the process of carbonation, this ability
diminishes and, eventually, after many decades, cracks can begin to form within the
exterior portion of the more rigid joints.
This subsequently leads to the penetration of rainwater to saturate the masonry,
typically resulting in a disintegration mechanism from the effects of freezing, thawing
and further moisture ingress (see Figure 2).
A further problem is that poorly carbonated lime is very susceptible to being
dissolved in the water that is penetrating
the masonry, which leads to two effects:
an increase in the volume of water that can
more easily ingress the masonry through
the ongoing formation of voids, and the
destabilization of the inner core rubble
or collar joint. This can be a more serious
problem if the below-grade portion of a
foundation wall is not waterproofed or adequately pointed.
Once water penetrates the core, it naturally gravitates, dissolving whatever poorly
carbonated lime is available in its path.
Thus, more and more voids are formed
as the lime continues to pass into solution
and percolates the mortar, leaving behind
a granular debris. When it dries, the debris
can subsequently filter downward, following the path formed by the lime solution
and often emerging though deteriorated
joints to accumulate as a loose powder at
lower levels.
Over many years, masonry walls
can become further destabilized as the
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Figure 3. Using ground penetrating radar technique to investigate hidden conditions.
five to 15 per cent of the volume of the masonry. However, consideration should be
given to whether the volume of voids justifies grouting techniques to be employed to
restore the masonry to a stable condition,
or whether the latter can be achieved with
just the installation of masonry ties across
the assembly. Consideration should also be
given to the fact that, if left unfilled, voids
could potentially provide “reservoirs” for
subsequent water infiltration and potentially greater damage.
On larger projects, a full scale on-site
trial carried out in advance of the development of specifications can be beneficial so
that procedures and potential volumes of
grout can be determined. Critical information obtained from the trial can then be included in the contract documents.
Sometimes, the excavation of inspection pits or trenches can provide valuable
information regarding the condition of
the masonry; trial drilling with long bits
through joints can also sometimes confirm
the presence of voids (see Figure 5).
During the investigation process, consideration should be given to the need to
provide restraint to grout pump pressures,
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as well as an improvement in the composite reaction of the masonry assembly to
gravity loads. On-site pre-project trials of
masonry tie installations should, therefore,
be considered, particularly since tie diameter, length and spacings can then be ascertained, together with tensile load capacity
of the installed ties (see Figure 6). Further,
potential installation procedures, which
can vary, depending upon the make-up of
the masonry, can then be evaluated for inclusion in the specifications.
The importance of grout
properties
It is critical that the selected grout
has compatible properties with the masonry assembly components. In particular, the grout should be sufficiently fluid
to flow under low pressure through gaps
and fissures within the core rubble so it
can satisfactorily fill voids; it should also
be a stable medium that will not readily
separate when it meets resistance to pump
pressures. Further, the core rubble grout
should be formulated to be the weakest
part of the masonry when hardened, so
that it can preferably be sacrificial under

Figure 4. An example of computerized interpretation of the data.
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750-psi) and 720 to 800-Kg/m3 (45 to 50-lb/
ft3), respectively. The fact that it requires
considerably less total water to produce
the desired pumping properties means
that less free-water is available to wet the
inner masonry after hydration than would
be the case should other materials be used.
The material also has the ability to deform
considerably under load at a constant yield
stress and redistribute damaging point load
stresses. A thixotropy-inducing admixture
is used within the mixture so that the grout
does not continue to flow once pumping
has been stopped.
Figure 5. Trial drilling within an excavated inspection trench.
overload conditions. It should not undergo significant shrinkage, and it should
have only sufficient mixing water to provide optimum hydration so that the inner
core does not become saturated.
Before the introduction of cement,
pure lime mixed with water was traditionally used as the grouting medium. However,
over the years, the choice has often been
between neat cement/water and cement/
fly ash/water blends, although hydraulic

lime grouts have become more widely used
over the last decade or so. A superplasticizing admixture is often included so that
adequate fluidity can be achieved using less
mixing water.
From about the mid-1990s, the author pioneered—in Canada—the use of
a cellular foamed cement for core rubble
grouting (see Figure 7). This material was
selected for its low strength, lightweight
properties—typically 3.0 to 5.0-MPa (50 to
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Grouting equipment
Although grouting voids within the inner core rubble to stabilize deteriorated
masonry walls is a long established practice, methods have changed over the years,
ranging from historic gravity grouting using hand placement techniques through
to the use of modern pumping techniques
that included hand and power-operated
diaphragm pumps, aerated pressure systems and vacuum systems. However,
with some exceptions, most of the more
modern techniques were developed for
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Figure 6. Installing and testing stainless steel helical masonry ties.
handling large volumes of grout for civil
engineering applications. Therefore, they
are not necessarily readily adaptable for
masonry projects, where relatively small
volumes are required and consistently low
pressures are essential during the injection process.
This problem is further exacerbated
by the fact that most grouting companies
have developed their expertise and skills
from contracting to the civil engineering
and construction industries, and they are
not necessarily comprehensively knowledgeable regarding the specialist nature
of masonry core rubble grouting. Further, the companies having the specialist
knowledge are few in number and limited
to the major Canadian cities. Faced with
overcoming these problems, the author
typically specifies that grouting can only
be carried out by a company providing
evidence that they have been trained by
the specified supplier of the grouting materials and equipment. (On-site training is
permitted by prior arrangement.)
To date, this approach has introduced
two or three specialist masonry companies to core rubble grouting and they have
either purchased or rented the necessary
specialist equipment (see Figures 8 and 9).

Full scale mock-ups are also typically
specified to prove the skills of the grouting
contractor before grouting begins.
Grout injection
For grout injection, it is usual for lengths
of plastic tubes to be inserted into predrilled
holes that penetrate a few inches into the

inner core rubble through mortar joints.
The holes are typically located at the junction between header joints and horizontal
joints. Care should be taken to ensure the
ends of the hole do not “dead-end” within
stone—usually, the operator can determine
whether or not this is the case by the “feel”
of the drill and the bit as it penetrates the

Figure 7. Producing and injecting cellular foamed grout using low pressure grouting
techniques.
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Figures 8 and 9. Left: Equipment and materials for generating foam. Right: Equipment set up for producing foamed grout.
masonry. The holes are typically installed
at regular spacings no more than about 600
mm (24 inches) apart in any direction.
Specifications usually require grout
to be injected using the lowest pressure
possible but typically up to about 35-kPa

(5-psi) greater than the pump pressure,
while the flow of grout is non-restricted. Often, the length of grout hose will
be restricted by specifications to be no
more than 15-lin metres (50-lin.feet)
and a calibrated pressure gauge will be

mandatory. Injection generally commences from the lowest injection point and
continues to refusal—when the pressure
rises above 3.5-kPa (5-psi). Grouting is
usually permitted to continue while the
grout is free-flowing beyond no more
than four injection tubes, with each tube
being plugged once grout is observed.
Injection will typically continue through
horizontally aligned tubes up to about 1
metre maximum height before providing
a delay for the grout to set-up.
Conclusions
There are many older buildings that
are, no doubt, suffering from the effects
of hidden deterioration of their masonry
foundation walls. Most of them probably
remain undiagnosed, with deterioration often proceeding at an accelerated
rate. Sometimes, restoration strategies
address the result of the problems without fully understanding the cause. Consolidation and stabilization of the walls
using grouting techniques should be an
essential part of a restoration strategy
for these buildings, provided the original
cause or causes of accelerated deterioration—water infiltration through joints
above and below-grade, cracks, poor
waterproofing and flashing details, etc.—
are also addressed.
n

Figure 10. A schematic representation of a typical restoration strategy for foundation wall stabilization.
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Paul Jeffs is Principal of PJ Materials
Consultants Ltd., specializes in masonry and
concrete structures and provides technical
advice at all stages of construction or restoration and conservation. He can be reached at
pjeffs@pjmc.net.
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Up Top: Historical Roofing
By Cameron Forbes, Vice-President, Heather & Little
New Brunswick Legislative
Assembly Building
Fredericton, New Brunswick
Located in one of Canada’s Atlantic provinces, the Legislative Assembly
Building houses the provincial assembly.
Opened in 1882, it was designed by architect J.C. Dumaresq following the destruction of the original building (known as
Province Hall) by fire in 1880. It was designed in Second Empire style, the signature style of Saint John following the fire.
One prominent feature of the Legislature
is its 41-metre high domed tower topped
with a cupola.
After many years of putting up with
roof leaks and attempted repairs (patching and coatings of painted-over plastic
roofing cement on the roof) to keep the
elements out, a decision was made to
undergo a massive multi-year restoration
program, which would span over four
years, removing and replacing the old,
steel metal roofing, along with restoring
the deteriorated masonry walls, stone
ledges and chimneys.
Early in 2006, tender documents were
prepared for the first phase of work, tender bids were submitted, and Heather &
Little was awarded the contract after submitting the lowest competitive price.
The labour force used to perform the
work was drawn from our eastern branch
in Ottawa, ON and was managed by Doug
Pickard, a long-term employee of Heather
& Little, who served his sheet metal apprenticeship with the company beginning
some 40-years ago, and who has been instrumental for the successful completion
of numerous high profile projects in the
Ottawa region over the past couple of
decades.
During the project, Doug traveled
back and forth from the Ottawa airport
to Fredericton, NB to attend bi-weekly
site meetings and inspect the work in
progress.
Several pieces of sheet metal equipment were trucked to Fredericton, NB

The completed tower of the New Brunswick Legislative Assembly Building.
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Two types of the old dormers on the main mansard roof.
and housed in a temporary shop built at
the site for miscellaneous metal fabrications. The on-site crew consisted of apprentices, several of our top sheet metal
mechanics and site foremen, Ronald Pye
and Michael Reynolds—both qualified

licensed sheet metal workers who served
their apprenticeships with Heather &
Little—were assigned to oversee the dayto-day work while keeping in touch with
the shops and office. Both Toronto and
Ottawa shops were involved in fabricating
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The face of one of the oval dormers.
the more complicated components
throughout the project and shipping them
to the site as the job progressed.
Phase 1 of the building restoration
began with scaffolding being erected for
the fabrication and installation of the

n

copper, central domed cupola for the project. It included stripping the multi-paint
coated steel cladding, replacing decayed
wood framing and sheathing it with new
wood construction where required, and
replacing deteriorated, galvanized steel
cladding with sheet copper, as was the original architect’s intention.
The new 20-oz. copper cladding featured the ornate forms of the original
dome, and weatherproofing was improved
with the addition of waterproofing membranes and roof-shield fabric underneath
the cladding. Louvered ventilation was
designed into the project to improve the
performance of the new building envelope
and the longevity of the original timber
structure of the upper unheated portion.
The contract came to completion in the
fall of 2006.
Heather & Little successfully secured
contracts during each of the following
four years through the tendering process,
which included the remainder of the entire building.
In conjunction with Jones Masonry, a
local New Brunswick masonry company,
Phase 2 of the project proceeded beginning with the front elevation of the building after being fully scaffolded to start the
exterior masonry restoration, remove the
main mansard roofing, consolidate the
old wood deck boards with new sheathing,
reconstruct and stabilize wood dormer
framing, install waterproof membrane
to envelope the roof and to replace the
existing steel mansard with new copper
roofing.
Sheet lead flashings were applied to the
top of the masonry ledges to help protect
the stone from erosion caused over time
from exposure to the natural elements
and severe winter weather conditions.
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Repairing the wood of the cupola on top of the domed tower.
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With the stone masons working on the
scaffold below, the decorative sections of
metal work, cornices, the bull’s eye and
gable dormers were removed carefully,
crated and sent back to the shop in Ontario to be used for reference in order to
replicate the ornamental components,
some of which required casting dies to
press-form radius shaped parts for the
window openings in the dormers. The
pressed elements of metal work were
reproduced by plaster casting molds on
the original metal shapes to copy the elements. Once the plaster set, the molds
were then sent to a local foundry to
produce sand cast dies to be used in the
shop’s 200-ton hydraulic press to form
the pieces. Once the pressing operation
is completed, the pieces are trimmed to
size and the sections soldered together,
thus, completing the fabrication.

Although some of the
fabrications in the roofing
system were performed
with modern day
equipment…the majority
of the decorative elements
are still crafted by hand as
they were 100 years ago…
A sample section of the old dormer (bottom) and the new replacement piece (top).
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Although some of the fabrications in
the roofing system were performed with
modern day equipment, such as power
brakes and sheers, the majority of the
decorative elements are still crafted by
hand as they were 100 years ago, using
hand snips, shaping hammers and soldering with hand held coppers (soldering
irons) heated by gas-flamed burners.
The detail of the hand-crafted copper
fabrications required to copy the original
metalwork was as varied and complex as
any of the other important projects on
which Heather & Little have worked.
Phase 3 and 4 of the project involved
erecting multi-level decked scaffolding for
the continuation of the masonry restoration and replacement of the old steel roofing with new copper elements as in Phase 2.
The work was completed in Phase 5,
with the balance new copper roofing replaced the old roof of the library at the
rear of the building, along with a newly
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constructed enclosed walkway, which
linked the buildings and was the final
operation and completion of the project.
The building remained occupied
throughout the four spring-through-fall
construction periods with minimal obstructions or disturbance to the tenants.
The project, once completed, received
great accolades from all parties involved,
including the provincial officials, and received an award from the North American
Copper Development Association for
Top Restoration Projects.

This historical treasure has been returned to the architectural gem it was
originall—perhaps more so, with the upgraded materials—and will service the
province for many years to come.
The architect for the restoration
of the site was David Steeves of D.M.
Steeves & Associates in Fredericton,
NB. Steeves is heavily involved with
restoration issues, both in his everyday
practice and through his involvement
with groups like the Fredericton Heritage Trust. 
n
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Cameron Forbes is Vice-President of
Heather & Little, a Toronto/Ottawa-based
company established in 1925 that specializes
in ornamental metal restoration. Heather &
Little is working throughout North America
on many prominent projects, which include
domes and roof structures for Notre Dame
Cathedral in Ottawa, ON; the Manitoba
Legislative Building in Winnipeg, MB; the
Thomas Jefferson Congressional Library in
Washington, D.C.; City Hall in San Francisco, CA; and the Library of Parliament in
Ottawa, ON.
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Facts About the Legislative Assembly

• The present Legislative Assembly Building in Fredericton has been the seat and symbol of democracy in New Brunswick since 1882.
• The portico sheltering the main entrance is supported by four round tapered stone columns, 4.25 metres high with Corinthian capitals,
capped with stone carved faces and a cast iron ornamental railing. Presiding over the centre of the façade is a 1.83-metre image of
Britannia with her trident—a reminder the building was constructed when Britain, rather than Neptune, ruled the waves.
• The main entrance opens into a vestibule, containing a number of commemorative plaques, through which the visitor passes into an
octagonal hallway hung with portraits of former lieutenant-governors.
• The most impressive element of the Assembly Chamber is its height, more striking because of the relative smallness of the room in
terms of length and breadth. It rises 13 metres through the two main storeys of the building.
• The chamber interior reflects the taste of the late Victorians, combining divergent design influences. The hand-blocked frieze where
the chamber walls meet the ceiling features the Anthemion leaf motif and is colored in red-based tones with accents of olive, cream,
metallic gold and copper, representing the influence of ancient Greece. The mid-point border is a Greek key design widely used in Victorian buildings and found in historical photographs of this room. This motif is repeated on the pilasters of the vestibule and hallway.
• By the 1860s, it was a popular practice to decorate windows with heavy draperies and archways with portières. The chamber’s formal
draperies and valances are made of an olive-gold satin woven in France. The swags and jabots are lined in striped silk woven in Italy.
The tones of the wallpaper are repeated in the colors of the ropes, tassels, braids, fringes and tiebacks. More than 457 metres of fabric
were used in the drapery.
• The oriental-style carpet, commissioned in England and woven in shades of green, grey, terra cotta and rust, is the strongest component
of the room. Both its color and pattern contrast rather than repeat the wall covering.
• Conservation work carried out on the Waterford crystal chandeliers includes replacing several missing prisms, rewiring, cleaning and
lacquering brass.
Source: www.gnb.ca/legis/publications/tradition/legtrad1-e.asp
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Air (and Water) Tight:
Transitions and Joint Systems

The importance and difficulty involved with getting transitions and joint
systems done properly for air and moisture barriers
By John Chamberlin, Product Manager, Sto Corp.

Fluid-applied barrier installed.
Introduction
Air barriers seem to be receiving a
lot of attention recently. The benefits
of having an air barrier on your building
are readily available and seem obvious
in their simplicity. Benefits include improved indoor air quality, mitigation of
the risk of corrosion and mold growth inside a wall due to water vapour condensation, and, perhaps most importantly,
reduction of energy used for heating and
cooling.
This last benefit—reduction of energy
use—is receiving the lion’s share of

attention right now, and building codes
across North America are taking note,
recommending air barrier systems as a
critical component for increasing the
operating efficiency of buildings. In the
United States, almost every state now has
a code requirement for air barriers that is
at least recommended in new construction, if not mandatory. The Canadian
Building Code has actually required the
inclusion of air barriers since 1990.
More and more, air barriers are being
installed, not only in new construction,
but on buildings that are being renovated

as well, making them more energy efficient and improving the overall longevity
of the buildings. However, having an air
barrier may not be enough. Not surprisingly, for such a critical component of a
building, proper installation is the key to
performance, and in this case, the devil
truly is in the details.
The science
Unnecessary energy use or consumption is caused largely by air infiltration and
exfiltration. Two of the major air pressures on buildings that cause infiltration
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bottom of a building, causing different
weights of the columns of air inside the
building compared to outside. In climates
where the inside of the building is heated,
stack pressure may cause air infiltration at
the bottom of a building and exfiltration
at the top. In climates where the inside
of the building is cooled, exfiltration may
occur at the bottom of a building and infiltration at the top. Stack effect can be controlled by designing air tight vestibules,
closing off openings (mechanical penetrations) between floors, and sealing vertical
shafts within the building.

Air barrier products
should be able to bond
structurally to multiple
types of substrates and
be durable enough to
bridge transitions where
substrates may be out of
plane with one another.

Fluid-applied barrier application.
and exfiltration are wind pressure and
stack pressure.
Wind pressure on buildings may have
a serious effect on energy and moisturerelated air leakage in buildings. Wind
pressure is not uniform across a building
face; the higher you go on a building, the
higher the pressure is likely to be, especially as the building rises above objects
which might restrict the flow of wind.
Wind pressure pressurizes a building positively on the side it is hitting, but as the
wind goes around the corner of the building, it speeds up and causes the pressure

to decrease and change from positive to
negative pressure. These changes in pressure can affect how water moves around
the building—especially at corners where
water may enter the wall if there is an
opening at a joint in the cladding. This
phenomenon is known as wind wash and
can be avoided, as long as the air barrier is
intact at the corners.
Stack pressure occurs when there is
a difference in atmospheric pressure at
the top and bottom of a building. This
difference in pressure is the result of a
difference in temperature at the top and
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Air barrier systems help to control
air infiltration and exfiltration in buildings. Air barrier systems accomplish this
by sealing joints, penetrations and rough
openings, creating an airtight assembly.
The presence of an airtight assembly,
combined with venting and compartmentalizing, allows pressure to equalize
between the inside and the outside of a
building. Without these pressure differentials, water infiltration is less likely to
occur. Air barrier systems should meet
three key criteria. They should be continuous, so as not to allow any opportunities for air leakage.
They should be structural in the sense
that they should be permanently secured
to the supporting structure. Air barriers
must be able to withstand wind pressure,
stack pressure and any pressure caused
by mechanical effects, which is ultimately
transferred to the structure. Air barriers
that are not a permanent part of the structure may move independently of the structure, stressing the structural materials and

n

Transition from overlapping sheathing to foundation.
claddings and displacing air in the cladding cavity.
Finally, air barriers must be durable.
Air barriers are typically installed behind
the cladding of a building and may require
removal of the cladding for any type of
maintenance or repair. For this purpose,
a highly durable air barrier will always
be preferred, so that maintenance can be
avoided.
Easier said than done
The three criteria discussed really do
not seem all that limiting, given how important and beneficial the air barrier component of a building can be. In fact, that’s
true. There are a number of different
products that qualify as air barriers, including building wraps, fluid applied barriers, interior drywall, spray polyurethane
foam, XPS (extruded polystyrene) insulation boards, self-adhered membranes, and
polyethylene sheets. Any of these products will help to prevent air leakage, and
if we were able to construct buildings out
of one single material and in a vacuum, we

n
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Transition between dissimilar materials at the inside corner.

could rest assured that any of these would
work as our air barrier. Unfortunately,
we construct buildings out of thousands
of different pieces and parts, which are
all assembled together in climates with
changing weather patterns, temperatures,
and pressures.
For an air barrier system to be continuous, it needs to be able to address joints
and seams where sheathing materials meet.
Transitions between dissimilar materials
must be accounted for. Imagine a transition from the sheathing of a building to the
foundation. Air barrier products should be
able to bond structurally to multiple types
of substrates and be durable enough to
bridge transitions where substrates may be
out of plane with one another. Movement
joints are included in buildings to account
for anticipated expansion and contraction
of the buildings. So, of course the air barrier system should also be able to adapt to
expansion and contraction. These air barrier products are also going to be subject
to thermal changes, which will cause additional stress on the materials during the

lifespan of the building. The result is that
products such as kraft papers and building wraps may ultimately tear or pull away
from the building.
Other products, like common joint
tapes or self-adhered membranes, may
lose adhesion if not properly installed,
causing discontinuity of the air barrier
and potentially creating opportunities for
moisture to intrude. If air barrier systems
do not account for the same stresses that
the building will experience, then they
may not only lose effectiveness, but can
actually create problems within the wall
cavity that may not be detected until extensive damage has already been done.
The solution
Fortunately, the difficulty of detailing
for joints and transitions is not a new problem, and several solutions exist to address
it. Perhaps the most common method of
addressing joints and transitions is to use
a modified asphaltic- or butyl-based, selfadhered membrane or peel-and-stick.
Proper installation is critical for this type
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Transition at a floorline movement joint.
of product. Typically, the substrates need
to be primed prior to applying the peeland-stick and, often times, a termination
mastic is recommended around the edges
after application.
Remember, the air barrier system
needs to be continuous, so any fish
mouths or wrinkles that occur during
installation have to be addressed. This
may result in time-consuming repairs or
complete reapplication of the peel-andstick altogether. Peel-and-sticks need to
be flexible to account for movement or
they may need to be looped into joints
to avoid tension that could cause loss of
adhesion.
Another common method of dealing
with joints and transitions is to use extruded silicone. Typically, wet silicone will
be applied to the substrates as a bed coat,
and then the silicone extrusion will be laid
into the wet bedding, creating a transition
across joints and between dissimilar materials. Silicone extrusions are generally
very flexible and allow for expansion and
contraction at joints. These products are

Transition at a vertical masonry joint.
very expensive but offer high performance
when applied properly.
More recently, flexible transition
membrane materials have been included
in air barrier systems, often times in conjunction with fluid-applied air barrier
systems. Typically, these products have
an elastomeric core, which provides flexibility at movement joints, but have fabric
facers on the top and bottom, allowing for
full adhesion when used with fluid-applied
air barriers. Similar to silicone extrusions,
a bed coat of material should be applied
to substrates for the flexible transition
membrane to be laid into. In this case,
however, the same fluid-applied product
being used to address the field of the wall
may act as the bed coat. Once the transition membrane has been embedded in
the liquid air barrier material, a top coat
of that same material should be used to
cover all horizontal edges of the transition
membrane, preventing moisture from getting behind the transition material, while
also tying the transition into the field of
the wall.
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Conclusion
Regardless of what type of air barrier
you use, the benefits of including an air barrier component in your building should be
obvious. As research continues to illuminate the benefits of air barriers, the rest of
the building community will likely catch up
with Canada in making air barriers a requirement. Of course, the key to having a
successful air barrier system is to make sure
that it is continuous, structural and durable,
while remembering to account for thermal
changes and movement.
n
John Chamberlin is Product Manager
for StoGuard and StoEnergy Guard at Sto
Corp. These divisions are focused on heat,
air and moisture management within the
building envelope. Prior to this position, he
served as product manager for StoCoatings.
Before that, he was the associate product
manager for StoPowerwall and StoQuik Silver. John has an M.B.A. from Emory University and is a graduate of the University of
Tennessee, with a Bachelor of Arts degree in
Marketing.
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Genge’s
			Gripe
So, Who Actually Trains
Engineers to be Engineers?
By Gerald R. Genge, P.Eng., BDS, BSSO, C.Arb., Q.Med

L

ast issue, I wrote about the value of
the BSSO and the shortcomings of
the professional associations and
academia in providing students trained to
work in an industry desperate for qualified people. Oh, yes, I caught hell for that.
As predicted, the complaints (mind you,
fewer than I expected, really) came from
academics that apparently still think they
provide the necessary schooling for their
charges to work in the industry.

There is, in a few corners of academia,
a feeling that they are above criticism
and that my admonitions are defamatory
and unfair. They say that if their enrollment goes down, it will be my fault. Lord,
if I had that kind of power, I certainly
wouldn’t be using it to reduce university
enrolment, now would I? If my scrawlings could affect the world that much, I
would rather pen something more profound, like a letter recommending the

Governor General prorogue Parliament
permanently and privatize all government offices so we can get something
done around here. But, my effect is limited, so I’ll just keep grousing about the
gap between the hallowed halls and the
working world.
Perhaps I am expecting too much from
the schools. Perhaps students that spend
the equivalent of the cost of a Cadillac Escalade on four years’ effort moving between
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high school and industry should tell me to
stand down and they’d say, “Relax, Jerry,
my schools did the best they could with the
meagre resources they had and, anyway,
we have grown up in an education system
that places little stock in the practical application of knowledge, so you need to get
over your indignation about the lack of skill
we have and pay us to show up, and don’t
expect as much for gosh sakes, anyhow.”
Alright, maybe I just don’t get it. An
academic I respect has told me that
academic qualifications are only the

beginning of the education process and
that the rest is up to people like me. I’m
told that it is not the instructors’ mandate
to teach students the mechanics of engineering or building science or architecture;
they are taught concepts and viewpoints
that the student can later develop into
practical applications. Hmm, this could be
at the root of my issue…
Concepts vs. mechanics
“Concepts” sounds so enlightened,
whereas “mechanics” sounds, well,
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almost crude. Who wouldn’t want to feel
they have been enlightened? Except, in
the real world, we find that the “enlightened” one knows only the “what” about
a topic—the other knows the “how.”
An enlightened person has knowledge
of what building design is and perhaps
its many manifestations. Someone who
knows the mechanics can actually design
it, or fix it, or tell you what is wrong with it.
An enlightened student understands the
options and rationale, and has probably
raised their consciousness from wanting
to be a designer, researcher or builder
to—while maybe not fully aware—having
established a true belief that they have
taken significant and meaningful steps in
their journey to being just what they have
set out to become.
On the other hand, the mechanic is
trained to use the tools that their industry has found helpful to produce the work
and to see the overlapping complexity of
the systems that form buildings. I guess I’d
rather have a skilled mechanic who knows
how to do the job than an enlightened student of the concepts of buildings—especially if something important, like public
safety or someone’s money, is on the line.
Really, I think that is it in a nutshell. I, and
others who are like me (because I know
I’m not alone), are looking for people who

n

are trained to do the work, not people
who have been educated about the work.
On the other hand, a quote attributed
to Aristotle is, “Those who know, do.
Those that understand, teach.” You decide if he has it right. I think he was making excuses to get out of work. Personally, I prefer Woody Allen’s quote from
Annie Hall, which goes something like,
“Those who can, do; those who can’t,
teach; and those who can’t teach, teach
gym.” Take that, Aristotle, you philosophy hack.
Training takes the concepts and applies structure. Training provides rules
of practice. Training shows people who
have been educated that some of those
unshakable truths they have been taught
in school become unworkable, or at least
need work to be applicable, in our best
cost-benefit world.
In rebuttal, I can hear it now: “But we
include labs and assignments and projects specifically geared to let the students
apply the science we include in the course
work to simulated real situations.” I conceded that you’re trying—but really, you
are missing some key points of study. Let’s
take a closer look.
Engineering students start out with
some 30 contact hours per week and
are expected to put in another 10 or so
of after-class time on assignments and
reading. Over their four years, the proportions of contact time to self-study may
shift but that’s still 40 hours per week x
~8 months per year x 4 years = ~5,500
hours of “education.” One would think
that in those hours there would be a little
more time to explain what the Building
Code is all about, how to apply waterproofing, what a building permit is and
how you get one, how much it costs to
place concrete, how windows work (and
don’t work), and the difference between
a heating boiler and a built-in vacuum.
They’re hoping to go into the “building”
industry, after all.
Since “training” students how to work
in the industry is not the role of educators, it falls to the industry to pick up that
yoke and pull. And we do. The industry
takes freshly-minted graduates and shows
them how to practice in their chosen
field. After four years of “education,” an
engineer-in-training (and kudos to PEO
for such an apt description) requires a

minimum of four years of said “training”
before they can become professional engineers. After four years of being allowed
to get stuff partially right in school,
where nobody gets hurt, they move to a
world where there can be serious consequences for getting stuff wrong. It is
our work, as engineers and designers in
practice, as builders in the industry, and
as project managers in construction that
make engineers, designers, builders, and
managers of those that come out of the
chute with their learner’s permit.
Okay, admittedly, there are exceptional people who do exceptional work
and have exceptional success in academic
and practical streams, and they are pushing their envelope to get more support for
their faculty and its future progeny. But,
those are, well, exceptions.
So, while an education is an important
first step to generate the stock from which
industry builds professionals, I suggest
that academics who think they have it all
covered take a moment for a reality check.
The real work happens after your charges
leave your lecture halls.
As a bit of a sidebar, our taxes (reportedly) cover about 50 per cent of the cost
of educating students. It covers none of
the costs for (re)training them afterward,
and, frankly, I don’t want it to. Subsidies
promote mediocrity and are a poor way
to encourage performance. But that is a
topic of another Gripe and one that, as a
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part-time bureaucrat, I am barred by statue from getting into, which is yet another
Gripe.
Training, training, training—and more
training. Pushing 40 years in this industry
and there remain libraries filled with books
that are filled with things I don’t know
about and I’m considered to be an expert.
I’m still learning and it’s all still a challenge.
Are academics also taking professional
development days? Do they spend time
in offices working on real projects with
real budgets and real risks of failure? Are
they practicing what they claim to teach?
I know, some do. Probably not enough.
The school of hard knocks is an effective
teacher.
We all—academics and industry
alike—need to drive the bar higher. Let’s
not accept a day that doesn’t make someone’s life better. Let’s not say we’re ready
for bed until we have learned something,
taught something, and apologized for
a shortcoming we will correct. Let’s all
make efforts to move our game just a bit
forward each day.
n
Gerald R. Genge, P.Eng. C.Eng., BDS,
BSSO, C.Arb., Q.Med. is Past-President of
the Ontario Building Envelope Council and
has been active in standards development,
education and consulting for over 35 years.
He is a Principal of GRG Building Consultants Inc. and ArbiTECH ADR and can be
reached at jgenge@grgbuilding.com.
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id you like an article that was featured in this issue of Pushing the Envelope Canada? If so, what did you like about it? If not,
what turned you off? Or do you have something to say about Genge’s Gripe (turn to page 57 to read the latest Gripe)? Do
you have an idea for an article that readers want to learn more about? We want to hear your feedback, so tell us what you

think! Send your Letter to the Editor via e-mail to awalld@matrixgroupinc.net, with “Letter to the Editor (PTEC)” in the subject
line, and it just might be published in a future edition of the publication!
• Please note: All content is subject to approval and will be edited for grammar, spelling and punctuation.
• Please keep submissions to no more than 200 words and include your first and last name with your letter (e-mail addresses or other
personal information will not be published with the letter).
• Due to space constraints, not all letters may be printed.
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BEC
Roundup
BECOR workshop on rain
penetration control for
windy conditions
On October 16, 2013, the Building Envelope Council Ottawa Region (BECOR)
held a half-day technical seminar on rain
penetration control for windy conditions.
Rick Quirouette, B. Arch., Quirouette
Building Specialists Ltd., spoke at the
workshop. As a researcher at the Institute for Research in Construction and
a developer of building envelope technologies, solutions and software analysis
tools for the building science community,
Quirouette is a hands-on building science
practitioner.
Rain penetration remains the numberone building envelope problem, particularly during windy conditions. Rain penetration control evolved from four fundamental strategies—the mass wall, the
cavity wall, the face seal method and the
rain screen approach. The rain screen approach (most commonly used in the industry today) is well developed in three areas
to include control of direct entry, control
of gravity drainage and control of capillary action. A fourth area of rain penetration control has been discussed in the
past and continues to be under study and
development with various types of building enclosure assembly designs. It involves
the application of the pressure equalization concept to a cladding system, a window system or even roof assembly. This
seminar defined the Pressure Equalization (PE) concept and discussed examples

of its application, and also illustrated performance and construction requirements
for a successful PE installation.
MBEC: Keeping Radon Out
The Manitoba Building Envelope
Council (MBEC) held a seminar earlier
this year at the Red River College Campus in Winnipeg on techniques for keeping radon out of buildings. The workshop
followed the release of the results of a
two-year Health Canada study, which
indicated 19.4 per cent of Manitobans are
living in homes with radon levels above
the current radon guideline; this compares with a national average of 6.9 per
cent. The study estimated that about 16
per cent of lung cancer deaths in Canada
are related to radon exposure.
What is radon? Sandy Hutchison,
Health Canada’s regional radiation specialist for Manitoba and Saskatchewan,
explained and provided information on
the known health risk of radon exposure.
Exposure guidelines affecting residential
dwellings and the workplace were also
discussed, as was Health Canada’s residential radon survey.
Air sealing the building from the
ground is the first step of most radon mitigation strategies, however complete air
sealing is rarely possible. Significant radon
reduction is made possible with the careful
management of building pressures. Eric
Bjornson, co-founder of Sundial Building Performance, and certified NRPP
Measurement & Mitigation provider of
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Radonmatters Inc., highlighted common
radon entry points. He also explained the
principles of sub-slab depressurization,
sub-membrane depressurization, crawlspace depressurization and crawlspace
pressurization. Radon resistant construction techniques were discussed, along
with mitigation system installations, radon
entry points and problematic construction
details.
ABEC discusses energy
efficiency standards for
building envelopes
This September, the Alberta Building
Envelope Council hosted its AGM and a
seminar on energy efficiency standards for
building envelopes. Sathya Ramachandran, Building Science Specialist & Manager, Alberta at exp Services Inc., spoke
at the event.
ASHRAE 90.1 – Energy Standard for
Buildings Except Low-Rise Residential
Buildings by American Society of Heating, Refrigerating and Air-Conditioning
Engineers, Inc. is considered a benchmark for energy efficiency in several
jurisdictions across North America, including Canadian provinces such as Ontario and British Columbia, and the City
of Vancouver. It is also recognized as the
standard for LEED Energy Efficiency
credits. We understand the case for
ASHRAE 90.1 as a standard was evaluated by the Alberta Energy Efficiency
Alliance in 2009. Given the performancebased approach of the Alberta Building

Code 2006 for Part 5 buildings with no
set guidelines or standards, other than
the Part 9 prescriptive requirements,
ASHRAE 90.1 may be considered a
standard to adopt. ASHRAE 90.1 provides flexibility in terms of compliance
(i.e. prescriptive approach, trade-off approach and performance approach) with
a set of mandatory requirements.
The presentation introduced the standard, including the compliance options
and methodology, shared the experience
and evaluated the requirements set by the
various versions of the Standard in comparison to the current practices. National
Energy Code for Buildings (NECB) 2011
by Canadian Commission on Building and
Fire Codes is also available as an option
to adopt for energy efficiency standard,
which was also discussed briefly at the
workshop.

• Dr. Ted Kesik’s EIFS Value Propositions – a summary report for the EIFS
Council of Canada from 2012.
Day also presented selected case studies, demonstrating how EIFS achieves
high performance, and also compared
other claddings to glass wall construction,
examining cost vs. performance.
QBEC holds 5th Annual
Symposium
Architects, technologists serving architectural firms and others in the construction industry convened at the Quebec

Building Envelope Council’s 5th Annual
Conference on the building envelope,
held November 6 to 7, 2013 at the Montreal Convention Centre.
The conference provided a forum for the
latest scientific and technological developments in building science. Practitioners, researchers and experts had the opportunity
to discuss issues concerning the design, construction and operation of buildings, while
focusing on the building envelope.
This conference was eligible for 10
hours of training conducted for members
of the OAQ and OIQ.
n

BCBEC investigates the
cladding with the lowest
carbon footprint
In October, the British Columbia
Building Envelope Council held an EIFS
seminar at the Italian Cultural Centre Society. The workshop investigated the cladding with the lowest carbon footprint and
explained “what’s the deal” with glass-box
syndrome.
The event featured a special presentation by Kevin Day from Dryvit Systems
Canada. Day is regarded as a leading expert on EIFS, and is widely recognized for
his extensive cladding engineering experience; he is also a popular public speaker,
having traveled across North America to
communicate best building practices.
It is believed that EIFS has the lowest carbon footprint of any cladding on
the market. In his presentation, Day explained the generic science and shared
facts with attendees to support this claim,
including highlights from:
• Benchmarking EIFS durability – over
15 years of CCMC, now we have ULC
standards governing over EIFS;
• Critical detailing considerations – a
summary of key performance considerations, impacting long-term durability, a consultative approach;
• The recent study by Oak Ridge National Laboratory, comparing EIFS to
other claddings and other key research
highlights; and
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Tools of the Trade
Arriscraft goes mobile

N

ow, masons, builders and designers
can access comprehensive product
information and technical tools
wherever they go, with Arriscraft’s new
mobile website.
The cross-platform mobile website
enables users to plan, calculate and
install on the go. The mobile site launch
follows a recent redesign of the main
website, finessed to improve access to the
product information and technical support
customers need every day.
“We recognize our customers in the
building and design industry require quick
access to our product information wherever
they may be working. Our new mobile
website addresses this need for instant
access and also follows our commitment
to digital communications that help
reduce printed materials,” comments Glen
Frankling, Vice-President of Sales and
Distribution at Arriscraft.
The web-based, cross-platform design,
with mobile-specific content and tools,
operates on Android, Blackberry® and
iPhone® devices, including iPads® and
generic tablets.
“Our focus is customer support; we
carefully developed key information
and tools on a cross-platform mobile
site that allows everyone access,” says
Marta Zonneveld, Marketing Manager at
Arriscraft.

The mobile website features a photo
gallery, complete product overview,
technical installation guides and video links,
dealer locator, key literature, as well as a
proprietary building stone calculator for

estimating material requirements. Users
can also quickly access Arriscraft’s social
media accounts for the most current
updates, news and events.
www.arriscraft.com

Tremco Roofing and Building Maintenance
introduces TremLock® T-238 metal roofing system

T

remco Roofing and Building
Maintenance recently announced
the addition of the TremLock®
T-238 metal roofing system to the
company’s popular TremLock line of metal
roofing solutions. The TremLock T-238
system provides roofing contractors with an
excellent option for a wide variety of roofing
applications and customer needs.

“The TremLock T-238 system is
ideal for retrofit or new construction
on a broad range of substrate applications, including open-framing, with
slopes as low as ½:12,” says Tremco
Roofing’s Technical Product Manager
for TremLock metal roof systems, Michael Steele, LEED Green Associate
and Registered Roof Observer (RRO).

64 Fall 2013 • Ontario Building Envelope Council

“Each panel is a symmetrical, twopiece, mechanically seamed, standing seam roof panel with a 2 3/8” seam
height consisting of a metal panel and
seam cap. The seam is in the form of
a ‘T,’ with two beads of continuous
factory-applied sealant located on the
seam cap. Once installed, this twopiece design provides a continuous,

n

uninterrupted seal at the top of the seam,”
says Steele.
“Installation is clean and simple for
contractors. Panels can be installed from
either side of the building, or even start
from the center of the roof. The panel’s
symmetrical shape allows clips to be preinstalled to reduce labour time. Costs are
lowered, the installation can be completed
faster, and the customer has a longer lasting roof.”
The TremLock T-238 system is preengineered to provide the perfect fit
for leak-free protection and long-term
performance, eliminating water infiltration and ensuring a watertight system for
customers. Should a TremLock T-238
panel be damaged somehow, contractors
can easily replace individual panels, a
significant benefit over many other metal
roofing systems.
The TremLock T-238 system has a Class
A Fire Rating, meets numerous ASTM-E
standards, and holds multiple UL and FM
Global ratings. The system also has a 20year weathertight warranty and a 20-year
high performance paint film warranty.
www.tremcoroofing.com
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Talkin’ Tools

Do you have an exciting new tool, system or software that
will change the building envelope industry in Canada? If so, we
want to hear from you! Send press releases and accompanying
photos to awalld@matrixgroupinc.net with “Pushing the Envelope Canada” in the subject line for consideration and possible
use in a future edition of the publication. All tools are subject to
approval by the Ontario Building Envelope Council, and press
releases will be edited for spelling, grammar, etc.
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T

he Canadian Conference on Building Science and Technology (CCBST) provides a forum for sharing building science
research, knowledge and field experience. Traditionally, the conference has brought together architects, engineers, industry
representatives and researchers to discuss building science principles and issues governing the design, construction, repair,

renovation and operation of buildings. For the past 30 years, the conference has been highly successful and has earned a reputation
for showcasing real-world experiences, problem solving strategies and applied research in the study of the performance of building
envelope systems. CCBST14 will be organized and hosted by the Ontario Building Envelope Council (OBEC) on behalf of the
National Building Envelope Council (NBEC).

THE 14TH CONFERENCE THEME: “BUILDINGS FOR TOMORROW”
The primary goal of CCBST14 will be to present innovative ideas that will help us meet the needs of the people of today as well
as the people of tomorrow! As an industry, we face the progressive challenge of designing and building better buildings. Whether it’s
the imperative of the environment or energy, we must find ways to build a better today and tomorrow, too.
Accordingly, the conference will focus on four major themes: innovation, cost-effectiveness, energy efficiency and performance.
The event is dedicated to revealing ways in which highly-efficient buildings can be designed and built as well as how more sustainable
and ‘greener’ technologies can be incorporated into our buildings. Given current building practices, this conference will also reveal
the design and construction practices of tomorrow, along with new and innovative materials that will likely be shaped by the pressures
of regulation, market transformation and sustainability.

TARGETS

REGISTER TODAY!

Local markets
The Greater Toronto Area (GTA), alone, has a population of
approximately six million, all within one hour of the core of Toronto.
Moreover, the GTA has a concentration of building science consultants,
academic institutions, trades, materials suppliers, and persons with
aligned interests in building ownership and management. These all
represent a substantial source for papers and delegates. It is expected
that approximately 60 per cent of papers will come from this local area.

Full conference fee includes welcome reception, all sessions, all meals
in expo, gala dinner and site tours. Site tours take place Thursday,
October 30, 2014 – information TBA.

Canadian market
The CCBST conference has typically attracted delegates from across
Canada. This arises from the practice of moving the conference to the
host cities of the various BECs and, as such, the conference benefits
from a Canadian persona rather than a singular local identity. It is
expected papers will be submitted from major centres across Canada
and will represent approximately 25 per cent of papers and delegates.
International market
CCBST has had a relative few papers from the United States and
overseas. In 2014, it is hoped the expanded scope, and attraction of
Toronto as a centre itself, will increase the number of international
papers and delegates. OBEC, with the cooperation of supporting
BECs across Canada, has targeted 15 per cent of papers to come from
international sources. It is also anticipated that 60 to 70 per cent of those
papers (10 per cent, total) will be from the United States; however, the
topic may be of international content.
The target number of delegates is set at 400.

Early Bird
(BEFORE JULY 1, 2014)

Regular
(AFTER JULY 1, 2014)

Full Seminar –
Members

$600

$750

Full Seminar –
Non-Members

$800

$950

HOW TO BECOME AN EXHIBITOR
To become an exhibitor, you can download the printable application
form, fill it out and mail or fax your registration to the address/fax number
indicated on the form. The form is available at obec.on.ca/CCBST2014/
EXHIBITOR/PDF/CCBST-14th-Conf-ExhibitorOpps-V3.pdf.

PLEDGE OF SUPPORT
Directing your sponsorship dollars
If you are happy to make a sponsorship contribution to the 2014
conference and entrust the conference committee to decide how the money
is used, that’s great. If you prefer to have your participation associated with
a specific element of the conference, that’s also an option. Some specific
sponsorship opportunities are outlined below. Choose one you like and
return the completed sponsorship application to the conference office.

Premier level
sponsorship ($35,000+)

Diamond level
sponsorship ($20,000+)

Platinum level
sponsorship ($10,000+)

Premier sponsorship includes the
following:
• Five complimentary conference registrations, with full access to all events
and programs;
• A full-page ad space in the conference
program;
• Recognition from the podium and on
all conference signage;
• Complimentary double expo booth;
and
• Opportunity to provide promotional
material in delegate bags.

Diamond sponsorship includes the
following:
• Three complimentary conference
registrations, with full access to all
events and programs;
• A full-page ad space in the conference
program;
• Recognition from the podium and on
all conference signage;
• Complimentary double expo booth;
• Opportunity to provide promotional
material in delegate bags; and
• Website listing/link.

Platinum sponsorship includes the
following:
• Two complimentary conference registrations, with full access to all events
and programs;
• A half-page ad space in the conference program;
• Complimentary single expo booth;
• Recognition from the podium and on
all conference signage;
• Opportunity to provide promotional
material in delegate bags; and
• Website listing/link.

Choose one of these exclusive sponsorship opportunities:
• Expo sponsor;
• Gala dinner;
• On-site program;
• Audio visual;
• Branded delegate bags; or
• Delegate name badges.

Choose one of these exclusive sponsorship opportunities:
• Luncheon buffet (one day);
• Dinner entertainment;
• Opening keynote speaker; or
• Branded hotel room keys.
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buyer’s Guide n n n
Air Barrier Systems
BASF.....................................................14
Hohmann & Barnard Inc...................74
W.R. Meadows......................................3
Air Barrier Systems – Highly
Breathable
SRP Canada.........................................59
Air Barrier Systems &
Waterproofing Systems
3M..................................................38, 39

Construction Software
Explorer Software Inc....................48

Historical Restorations
Memorial RESTORATIONS Inc.............26

Consulting Engineers
Brown & Beattie Ltd.........................40
Construction Control Inc...............30
Entuitive Corp....................................60
Morrison Hershfield Ltd.................40
SPG Engineering.................................55

Insulating Glass Sealants &
Components
Fenzi North America Inc...................21

Crack Repair & Waterproofing
D&D CRACK Repair Ltd........................56

Architectural Aluminum Building
Products
Alumicor Ltd......................................55

EIFS & Restoration Products
Dryvit Systems Canada....................70
Durabond Products Ltd................ OBC

Automatic Entrance Systems
Horton Automatics
of Ontario........................................48

Energy-Efficient Spray Foam
Insulation
Demilec...............................................65

Building Envelope Restoration
BA Construction &
Restoration Inc.................................42

Energy Saving Insulation/Finishing
Systems
Thermal Design....................................8

Building Envelope Restoration
Specialists
Wall Savers LTD................................44

Engineered Wood and Fibre Products
Nordic Engineered Wood..................47

Building Envelope Systems
Gage Group of Companies..................5
Building Exteriors, Thermal &
Moisture Protection, Roofing
IKO Industries.....................................43
Building Façade
Engineered Assemblies Inc...............63
Building Façade Maintenance
Equipment
Tractel Ltd........................................37
Building Materials
CGC Inc................................................56
Building Products,
Cladding
Thames Valley Brick & Tile...............53
Building Restoration
Alto Restoration..............................73
Colonial Building
Restoration.......................................24
High Class Restorations
& STUCCO LTD....................................55
Tritan Inc...........................................61
Building Science & Restoration
Consultants
Read Jones Christoffersen.............53
Building Technologies
Consulting
BTC Group...........................................48
Commercial Roofing Systems
Duro-Last Roofing............................31
Commercial/Retail, Industrial and
Institutional Air Curtains
Heat Saving Systems.........................33
Construction Data Lead Systems
CCD Canada Inc..................................61

Engineering and Technical
Services
Peto MacCullum................................55
Engineering Consultants
Davroc & Associates..................26, 55
ENGINEERING CONSULTING FIRM
Pinchin Environmental Ltd..............70
Engineering Firm
Pretium Anderson.............................34
Exterior Building Restoration
Maxim Group General
Contracting Ltd..............................63

Leadership Through “Performance
Assured”
Gamma International.......................12
Masonry Anchors, Ties &
Accessories
Blok-Lok Ltd......................................37
Metal Cleanings/Interior
Finishes
Chicago Metallic Corp.....................55
Metal Fasteners
SFS Intec.............................................48
Metal Roofing/Wall Cladding
ETG Canada Group.............................73
Power Tools & Fastening
Systems
Hilti (Canada) Corp..............................4
Rain Screen Systems
COSELLA-DÖRKEN
Products Inc....................................28
Rental Equipment
L.M. Temperature Control Inc.........54
Restoration Contractors
Bowie Contracting Ltd.....................47
Brook Restoration Ltd....................18
Paranis Construction Inc................54
Wall-Tech Restoration Inc..............21

Scaffold, Swingstages, MCWP
Lifts & Booms
Steeple Jack Services.......................16
Sewer, Watermain & Fire Hydrant
Contractors
FDM Contracting Company Ltd.......55
Solutions for the Building
Envelope
Vicwest...............................................66
Specialty Concrete-Related
Products
Form & Build SUPPLY INC...................40
Specialty Construction &
Restoration
Huinink Construction.......................13
Spray Insulation & Roofing
Materials
Bayer Material Science LLC.............53
Steel Roofing, Cladding & Decking
Systems
Vicwest...............................................66
Stone
Arriscraft International................19
Stone Wall Insulation
Roxul Inc........................................... IFC
Structural Engineering
Consultants
Jablonsky, Ast & Partners..............55
Structural Restoration
Universal Structural
Restoration Ltd..............................54

Roof Consultants
Dycon Roof Consultants Inc..........43

Stucco
MNC Construction............................54

Exterior Cladding, Acoustic
Products, Specialty Ceilings
Sound Solutions.................................6

Roof Consulting & Building
Envelope Technology
LVM......................................................40

Testing Equipment
R.M. Group LLC...................................66

Exterior Cladding Solutions for
New Construction/Restoration
Sto-Corp............................................75

Rooftop Fall Protection
Kee Safety Ltd....................................70

Exterior Veneers and Siding
Raymond & Associates Inc...............54

Roofing – Breathable
Underlayment
SRP Canada.........................................59

Exterior Wall Finishes
DuRock Alfacing
International Ltd..................................61

Roofing Consultants
Dantech Building
TECHNOLOGIES INC......................................53

Geotechnical, Environmental
Consulting Engineers
SPL Consultants Ltd........................45

Roofing Contractor
Semple Gooder
Roofing Corp...................................21

Green Building Supplies
Eco Building Resource Ltd...............70

Roofing Solutions
Tremco Canada.................................54
Viana Roofing &
Sheet metal Ltd...............................66

Green Roofing Specialists
ZinCo Canada Inc...............................45
Hazardous Building Materials
Safe Tech Environmental Ltd..........56

Roofing, Building Restoration &
Waterproofing Contractors
Duron Ontario Ltd............................56

Heritage Building Restoration
Empire Restoration Canada.............32

Roxul Distribution Specialists
Total-R Inc.........................................48
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Testing Laboratory
Can-Best.............................................54
Urethane Foam Contractors
C.U.F.C.A..............................................10
Vegetative Rooftops
Ginkgo Sustainability Inc.................61
Wheelbarrows
TUFX-Fort Inc.....................................66
Windows & Doors
Duxton Windows & Doors................27

To
advertise,
call
(866) 999-1299.
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