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Overview
A few years after being built in 

Waterloo in 1980, a condominium project 
of three buildings six-storeys each, showed 
severe spalling of the clay brick on the 
building and site walls.Water leakage was 
also detected. Significant masonry damage

occurred in three areas: below sloped roofs 
without eaves or gutters, at roof parapets 
and at enclosed, uninsulated balconies.

Building professionals spent considerable 
time studying the deterioration of the 
bricks. The professionals gave conflicting 
explanations for the damage. It was not 
until the removal of drywall from the 
interior face of the exterior walls—after 
10 years of recommendations, repairs and 
legal action—^that the deterioration was 
accurately explained. By this time, there 
was extensive damage which had reduced 
the structural integrity of the buildings.

The condominium owners made 
repairs to ensure a structurally sound 
building without leakage and felling brick 
fragments.The total cost of construction, 
including engineering, was about 
$ 1,500,000. Of the total, recladding and 
structural repair cost $1,125,000.

Assessment
Existing conditions

The exterior clay brick TTW 
(through-the-wall) walls are load-bearing. 
Parging was applied to the back face of 
the bricks. Behind the brick walls there 
is batt insultation, a polyethelene vapour 
retarder and drywall festened to steel 
studs.There are sloped roofs at the tops 
of some of the walls and flat roofs with 
brick parapets elsewhere.

Hambro joists support the 64-mm 
(2.5-in.) concrete floor slabs.The joists 
and edges of the floor slabs rest on the 
TTW walls.The ceiling drywall of the 
rooms is festened to the bottom of the 
joists.The joist space is used as a return 
air plenum for the heating and cooling 
systems.The drywall at the exterior walls 
does not continue above the finished 
ceilings.The polyethylene vapour barrier 
is generally in place above the ceiling, 
but was not completely festened.

Several penthouse balconies, originally 
planned as exterior balconies, had single- 
glazed enclosures.
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General view of the building after the repairs.
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New steel panels over existing brick

The problem
Visible deterioration included spalling 

of the brick faces on the facades and on 
landscaping walls and parapet walls at 
balconies and roofs. Damage to the walls 
below the sloped roofs, dubbed “wet walls,” 
had gone so far that the bricks and parging- 
air barrier needed extensive repairs as well 
as measures to control water shedding.

After 10 years of inspections, 
examinations and legal proceedings, the 
interior drywall was removed from the 
exterior walls in five apartments. Spalling 
of the inside face of the bricks, which 
dislodged the parging, was found to be 
much more extensive than the exterior 
spalling. Leakage was occurring wherever 
the parging on the interior was damaged.

Brick damage was significantly less on 
the “dry walls” that did not have sloped 
roofs shedding onto them, except at the 
corners where they met the wet walls.

Causes of 
deterioration
Bricks susceptible to freeze- 
thaw damage

One cause suggested for the deterioration 
was that the bricks were excessively 
susceptible to freeze-thaw damage.

However, examination 
of other buildings with 
similar wall construction 
did not find the same 
deterioration problems.
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The polyethylene vapour retarder did 
not always continue to the underside of 
the floor slabs above, exposing most of the 
parging on the back face of the brickwork 
to air in the plenum space.Tests showed 
that condensation on the back face of the 
parging would not soak through in sufficient 
quantities to saturate the brickwork and 
cause freeze-thaw deterioration.

In most of the locations examined, 
some of the vapour retarder and insulation 
had separated from the top track of 
the stud assembly. It was suggested that 
damage to the masonry could be 
prevented by making the vapour retarder 
continuous. However, the primary air 
barrier vras the parging; where it was 
intact, it formed a reasonably good air 
barrier.Where the parging had separated

Re-clad walls below sloped roofs (left arrow) and at balconies (right arrow).



from the brickwork, installation of an air 
barrier would be required to avoid air 
leakage and condensation. Modifications 
to the vapour retarder would not have a 
significant impact on the problem.

Roof water runoff

The principal cause of the damage 
''Nzs water running off the sloped roofe 
onto the bricks. In rain or during a thaw 
there was visible staining of the brick 
work below each of the sloped roofe.
The exterior brick damage generally 
correlated with these sites.

The spalling of the interior faces of the 
brick and the dislodged parging matched 
the outline of the runoff patterns almost 
exactly. Damage and leakage were much 
more extensive on the upper floors than 
on the lower floors. In the runoff locations, 
v/here the parging was not intact, leakage 
into the building was most extensive.

The consulting engineers concluded 
that the walls would perform adequately 
if the exterior face was undamaged, if the 
parging on the back face of the brick was 
intact and if water could not concentrate 
on the brick faces. If these conditions 
could not be met at a reasonable cost, 
the buildings would need an alternative 
exterior cladding.

The Work
Structural

The structural integrity of the load- 
bearing walls had to be restored before 
installing the new, precoated, steel panel 
cladding.This involved removing vertical 
panels of brick in areas of deep spalling, 
shoring the slabs on the interior and 
installing new “columns” of brick designed 
to take over the vertical load-bearing 
function of the adjacent walls. Next to the 
new columns, and where sufficient brick 
integrity remained to act as a base, the

spalled faces were removed and the bricks 
patched with a polymer-modified mortar 
to support the new air barrier.

Brick spalling and damage.



Building envelope

“Wet walls”

Damage to the “wet walls” was so 
severe that they needed extensive repairs 
to the bricks and parging-air barrier along 
with measures to control water shedding.

To replace the air barrier function 
of the detached parging, a trowel-on, 
cementitious air barrier material with a 
low vapour resistance was installed over 
the faces of the bricks on the walls to be 
clad.Temperature gradient and vapour 
pressure calculations showed that diffusion 
would not cause condensation on the 
inside face of the new air barrier. Sufficient 
insulation to move the dew point outside 
the air barrier layer was provided on the 
exterior side of the air barrier material.
A free-draining insulation was applied to 
the exterior face of the air barrier.

While the steel studs and bottom 
track were badly rusted—and occasionally 
disintegrated—the interior drywall was 
left in place, as deterioration was not 
expected to continue after it dried out. 
Localized water damage repairs were 
made to the interiors of the “wet walls.”

“Dry walls”

Repairs were started at the top (sixth 
floor) and stopped when intact parging 
was found, usually at the third or fourth 
floor.The interior drywall was removed, 
starting from the corner of the wet wall 
until intact parging was found.The spalled 
interior faces of the bricks were repaired. 
Hollow-sounding parging was removed 
and replaced. Parging was installed on the 
back faces of all new bricks.

The parging was continued around 
the corner onto the wet walls for a short 
distance to create an overlap with the 
exterior air barrier on the wet walls. 
While this connection was not perfect, 
the mortar joints in the brickwork helped 
to connect the two air barriers. Flashings

were installed along the edges of the 
sloped roofs to prevent water from 
blowing off the sides of the sloped roofe 
onto the “dry walls.” The interior finishes 
were then restored.

Other repairs

Deteriorated roof-level parapet walls 
were rebuilt and all parapets counter- 
flashed to their full height on the roof 
side. New cap flashings were designed 
to shed water away from the brick.

Sixth floor balcony enclosures were 
vented so they remain at exterior 
temperature. Some enclosures were 
replaced with watertight systems. Other 
balcony enclosures were removed and 
the floors waterproofed.

Remedial measures for the landscape 
walls included lowering the soil level, 
installation of counter flashing, repair of 
brick and measures to prevent snow or 
soil accumulation at brick level.

Results
The structure has been restored and 

stabilized, and most owners now have 
leak-free units after almost 15 years of 
problems. However, they have had to 
accept a significant change to the 
appearance of their building.

Some walls have leaked since the 
repairs.The leaks have been in areas that 
were not re-clad, insulated and provided 
with a new air barrier.When localized 
problems occur, deflectors are installed 
to redirect the water and a masonry 
sealer is applied to the brick

Because interior repairs were made 
only in leakage areas, there was limited 
disruption to the occupants and other 
living arrangements were not required.

Improvements to the insulation levels and 
airtightness of the walls have meant some 
energy savings.The overall marketability 
of the units has improved.

Financial
considerations
The final construction cost was about 
$ 1,500,000 (excluding Goods and Services 
Tax—GST), of which $1,125,000 was for 
recladding and structural repairs.The 
repair procedure was the lowest-cost 
approach presented.The project was 
funded entirely by unit owners through 
special assessments.

The experience of this condominium 
shows the importance of establishing a 
contingency fund to pay for timely 
corrective measures. Despite a court 
judgment in their favour, the owners have 
not received any compensation for the 
construction costs.

Contacts
Owner representatives:

Condominium board, 
technical committee and 
building superintendent

Consultants: Halsall Associates Ltd.
(Toronto & Burlington 
offices)

Contractors: Maxim Group General 
Contracting Ltd.

If you have comments, or would like to 
submit your project for publication, please 
contact ldemigue@cmhc-schl.gc.ca

For more information about building 
envelope solutions and best practices, visit 
the Highrise and Multiples page at Canada 
Mortgage and Housing Corporation’s Web 
site at
www.cmhc-schl.gc.ca/research/highrise/

mailto:ldemigue@cmhc-schl.gc.ca
http://www.cmhc-schl.gc.ca/research/highrise/

