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by A.H.P. Maurenbrecher

This Update shows how the lack of effective water-shedding details can
affect the appearance and performance of the exterior surface of masonry
walls.  Practical recommendations for avoiding problems are presented.
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Masonry is known for its long-term durability
and low maintenance.  But in order for these
strengths to be realized, building facades
must be designed to prevent concentrated
sources of water from reaching the wall.
The most important exterior design details
are projections and drips — roof overhangs,
copings, window sills and gutters — which
protect vertical surfaces.

Water can cause problems that may be
primarily aesthetic such as staining, efflor-

escence and biological growth,
or that may lead to material
damage such as spalling of
masonry units caused by 
freezing and corrosion of metal
components in the wall. The
potential for problems depends
on the properties of the materials
in the wall and on the amount
of water reaching the wall.  The
latter depends on the climate,
the location of the wall on the
building, design, workmanship
and maintenance. Precipitation
wets walls either directly or
indirectly.  Direct wetting is most
severe on horizontal surfaces
(most of the rain, and melting ice
and snow) and least on vertical
surfaces (wind-driven rain, with
higher parts of the building and

the corners wetted most).  Indirect wetting
results from run-off from higher locations
on the building and its extent depends on

surface texture, water-absorption character-
istics of the surface material, and design
features that collect and divert water flow.

Effect of Building Details on
Masonry Walls
Good design lessons can be learned by closely
observing the exterior surfaces of buildings,
in particular, looking at building details to
see how they affect the flow of water on the
surface and how water can influence surface
appearance and deterioration.  The design
objective should be to avoid concentrated
flows of water and reduce the time of wet-
ness.  Concentrated flows can cause staining
and saturation of the masonry.  The longer
an area remains wet the greater the chance
of biological growth, corrosion of metal
components and increased saturation.  The
areas wetted most are horizontal and sloping
surfaces, and vertical surfaces that receive
run-off from low-absorption surfaces such
as metal, glass and vinyl (e.g., windows and
siding).  These areas should be protected
with waterproof caps and flashings, which
divert water from the masonry.
Copings
Overhanging copings (caps) at the top of
walls, parapets and chimneys can effec-
tively reduce the potential for water dam-
age.  In regions with freezing temperatures,
damage can be serious: high moisture con-
tent together with freeze-thaw cycles can
lead to spalling.  The staircase wall shown
in Figure 1 has a concrete coping but
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Figure 1. Frost damage (coping
allows water to drain onto the wall)
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because it was built flush
with the face of the wall,
water can still run onto
the masonry below.  The
problem is most severe
when snow on the coping
melts during the day and
the water freezes at night;
this cycle may be
repeated over several
days.  Another problem
with this wall is that the
bricks go all the way
down to ground level (not
recommended practice).
At ground level, rain and
melting snow have also
caused frost damage 
(de-icing salts used on the
walkway make matters
worse).  The same brick
on the more sheltered
wall of the apartment
building has suffered no
damage. 

Figure 2 shows a build-
ing with a stepped back
parapet.  The lower sec-
tion has a concrete coping
with a metal cap which
slopes towards the front
of the wall and allows
water to drain straight
onto the wall (insufficient
overhang).  One small
section of parapet without
a setback on the left of the
photograph does not have
this problem; the top of
the metal coping slopes
towards the roof and at the
face of the wall the bottom
end projects outward 
to shed water.  At the 
balconies, a concrete 

coping overhangs the brick but water can
still run back underneath the coping (no drip
groove) and through junctions in the cop-
ing.  Extensive efflorescence during the
colder months of the year is the result.

Damage can be avoided by using copings
that extend beyond the face of the wall, by
using a projecting metal flashing between the
coping and the wall, or by using masonry
with a known high frost resistance (but then
staining may still occur).  Field observations
indicate that drips that project at least 25 mm
beyond the face of the wall are effective.
Concrete or stone copings must have a drip
groove to stop water from running back under
the overhang, while metal copings must 
be shaped to form a drip (see diagram).
Junctions in copings should be carefully
designed to avoid water getting through, or
alternatively there should be a projecting
flashing underneath to intercept the water.
Staining below junctions is a common
defect observed in practice.
Window Sills
Brick window sills are generally not recom-
mended unless care is taken to choose
durable brick and mortar (especially in
areas where freezing occurs).  They may be
acceptable in drier parts of the country and
in low-rise housing with a protective roof
overhang.  If a brick sill is used, a continuous
waterproof flashing material must be bedded
immediately under it.  The flashing should
also project beyond the face of the wall;
this will intercept water coming through
the sill, usually through fine cracks at the
brick/mortar interface.  Figure 3 shows a
brick sill that allows water to drain through,
causing efflorescence below.  Figure 4
shows ventilation vents in a parking garage
with a brick sill flush with the face of the
wall, resulting in staining and ice formation.
A projecting metal flashing on the sill would
have avoided this problem.

Figure 2. Efflorescence (coping
allows water to drain onto the wall)

Figure 4. Staining and icing below
garage vents (sills flush with the wall)

Figure 3. Efflorescence (water
migrates through brick sill)

Drip profile can
vary but outer
part must be
vertical.

For sill slope >15°

Flashing (not
needed if sill is
waterproof and
continuous)

Concrete or Stone Cap Metal Cap

Drip

≥10
mm

≥25 mm ≥25 mm



Large window areas
and sloping sections

increase the water run-off considerably
(Figure 5).  The lack of a projecting sill
beneath the window has resulted in severe
staining, all the more obvious with the
light-coloured masonry.  With large areas of
sloped glazing, the minimum projection for
the sill may need to be increased to 50 mm;
alternatively a gutter could be installed to
collect the water.  Each end of a sill should
have a barrier to stop water from running
off the ends onto the wall (often a raised
section to deflect the water forward).
Figure 6 shows the typical staining pattern
when barriers are not provided.  Where
possible, sills should be made in one piece

to avoid junctions
(Figure 7).  When

junctions are unavoidable, they should be
detailed to ensure water will not get through,
or a projecting flashing should be bedded
underneath to divert any water.  Mortar and
sealants in junctions may be adequate in
the short term but not the long term.
Roof Details
Water run-off from pitched roofs is substan-
tial and therefore must be shed well away
from the wall or be collected by gutters.
With complicated roof forms this may not
always be successful.  The house shown in
Figure 8 has some of its roof run-off being
funnelled to one location that does not
effectively shed water.  Additional water
coming from the flat roof (beyond the ridge)
exacerbates the problem.  The water is wet-
ting the brick near the top of the wall and
at ground level, the latter mainly by splash-
ing. It is important to correct such prob-
lems promptly.  The best solution in this
case would be to install a gutter and down-
spout.
Other Details
Concrete and aluminum or vinyl siding above
masonry must have a flashing at the inter-
section to shed water away from the
masonry.  Figure 9 shows an apartment
building with aluminum siding.  The siding
has drips at every storey to break the flow
of water down the wall.  But above the
ground storey masonry the flashing does
not project beyond the masonry.  Here
much of the water runs along the flashing
until it hits a junction and then drains
down, leading to staining.

Water running off fittings and decorative
items (e.g., lights, signs and flagpole sup-
ports) projecting beyond the surface of the
wall must also be diverted to avoid staining.
Staining may be caused by dirt, lime from
concrete or limestone products, or corrosion
products from iron or copper.  The staining
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Figure 6. Staining below windows
(no end barriers on sills)

Figure 7. Staining beneath junction
in a window sill

Figure 8. Wetting of wall from roof run-off

Figure 9. Staining below
junction in flashing set
back from the wall

Figure 5. Staining below window (no sill
projecting beyond wall)



shown in Figure 10 can be avoided by
placing a flashing between the lamp fixture
and the wall with a projection beneath, or
a gap between the fixture and the wall.

Kitchen and laundry exhaust vents
should be designed to direct the air away
from the wall, including adjacent walls
(Figure 11).

Maintenance
The prompt repair of water-shedding ele-
ments is important especially in the case of
gutters and downspouts (gutters should be
regularly cleared of debris such as leaves
from overhanging trees).  Figure 12 shows
what can happen if repairs are postponed.
The brick in this building has good frost
resistance and only suffered minor damage.
The damage to the concrete window sill is
caused by corroding reinforcement (not
directly related to the downspout break).

Summary
One of the best ways to improve the long-
term durability of masonry is to pay partic-
ular attention to building details that
reduce the amount of water reaching exte-
rior walls, especially concentrated water
flows.  Follow the path of the water all the
way from the top of the building to ground
level.  Where possible, water coming off
water-shedding elements must not uninten-
tionally wet lower parts of the building.
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Figure 11. Frost on wall at a laundry
exhaust vent

Figure 12.
Severe icing

below break in
downspout

Figure 10. Staining below
light fixture (water run-off)
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