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The purpose of a building is to house some form of human activity and to provide protection from the weather. The building should
be designed to meet the basic requirements of form, function, aesthetics, safety, durability and economy. These requirements are, of

course, interrelated and frequently governed by the need to meet budget.

Form, function and aesthetics establish what the building will look like and how effectively and comfortably the users can function in
their activities. Safety and durability ensure the security of users and how long they can expect that security to last. Satisfying those

constraints can be expensive, which is why economics are important and where design skills come into play.

Key aspects of economy are the initial construction cost, the cost of operating the building, and the cost of maintenance. Much of these
costs relate to the nature of the outer portion of the building (roof, exterior walls, windows and doors), referred to as the building
envelope, which provides the main protection from the weather. For example, if an inappropriate exterior wall system is selected for a
building, or if the wall is poorly detailed and constructed, there could be considerable cost associated with heat loss on an ongoing basis.
Furthermore, moisture can accumulate in the wall, causing damage and requiring expensive repair. Frequently, a wall system that has

been poorly selected or poorly built has to be replaced; usually at much greater cost than choosing the correct wall in the first place.

Rising energy cost requires that buildings be better insulated than in the past, but this in turn leads to other problems associated with
moisture. This moisture can originate from inside the building, migrating out through the wall assembly, or it can travel from the
outside inwards. To save energy loss requires insulation, and preventing moisture movement in the wall requires a vapour

barrier and an air barrier.

In the last decade many very serious building envelope failures have taken place in Canada. These failures were largely the result of a
building boom of condominiums in the previous decade when the implications of increased insulation levels were largely unknown, and
designs and detailing were carried out with an insufficient appreciation of building science; and the construction was poorly done

and inadequately inspected.

Designing for an effective exterior wall system that prevents excessive energy loss and damaging moisture accumulation requires a

knowledge of building science.

This document introduces the principles of building science; applies those principles to wall system design, and describes a number of

details that function efficiently in buildings. Some of the discussion goes beyond that directly required for wall design, but is included

for a better understanding of the process.
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2.1 Introduction

Building science is a relatively new term applied to the physics of heat flow; air flow and moisture vapour flow in the building and
through the building envelope. The science is also applied in determining the energy requirements of a building. Proper application

of this science can minimize operation costs, building damage and maintenance costs.

The purpose of this section is to provide an introduction to Building Science, and the application of its principles to the design,

assessment and prediction of the performance of building envelopes.
To understand the movement of heat, air and moisture through the building envelope it is necessary to consider the following factors:

Moisture content of air

The outdoor and indoor environments
Temperature gradient in the exterior walls
Vapour pressure gradient in the exterior walls
Thermal bridging and placement of insulation
Air leakage

The effect of wind

Stack effect in buildings

¥ 2N W N

Condensation in the building envelope

,_.
e

Expansion and contraction

—
—

Rain and moisture penetration

H
g

Operation of mechanical equipment
2.2 Moisture Content of Air

The amount of water that can be held in the air as water vapour depends on air temperature, the warmer the air the more moisture it
can hold. When the air cannot hold any more moisture it is said to be saturated, and its relative humidity is defined as 100%, or 100%
th. If the same air is heated, its relative humidity drops, although it still contains the same weight of moisture. If; on the other hand,
the saturated air is cooled, then the moisture in the air starts to condense out, and it forms as a water deposit on a cooler surface — such

as a window or inside the insulation. The temperature at which moist air reaches saturation (100% rh) is referred to as the dew point.

The temperature at which moist air reaches 100% rh depends on its actual moisture content, and some of the relationships governing
the properties of moist air are rather complex. However, the properties of moist air may be determined by graphical means using the
DPsychrometric Chart. Figure 2.1 is a psychrometric chart for the properties of moist air at sea level, and Figure 2.2 is merely an

enlargement of the lower temperature portion of Figure 2.1. Figure 2.3 is a simplified version of Figure 2.1.

2.2.1 The Psychrometric Chart

Total atmospheric pressure consists mostly of air pressure, but also of vapour pressure. Differences in air pressure move the air around,

while differences in vapour pressure move moisture. Movement is, of course, from higher to lower pressure.
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Figure 2.2 Psychrometric Chart for Low Temperatures
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Figure 2.3 Simplified Psychrometric Chart

The water vapour pressure is related to the moisture content of the air by the expression:
Py= (W.P1/(0.622 + W)

Where Py, = water vapour pressure, kPa
W = moisture content, kg of moisture per kg of dry air

P = total atmospheric pressure, kPa (101.3 kPa at sea level)

The psychrometric chart has a horizontal scale of air temperature in degrees Celsius (°C) and a vertical scale of the moisture content of
the air in kg/kg of dry air. There are intermediate curved lines showing relative humidity, with 10% rh being the lowest curved line
shown (0% rh being the horizontal axis), and the top curved line being saturation at 100% rh. Other lines shown relate to enthalpy

and heat requirements, which is not discussed in this document.

Referring to Figure 2.3, if the air temperature (shown as dry bulb temperature) is 20°C and the moisture content of the air is 0.005
kg/kg, then projecting vertically from 20 and horizontally from 0.005 (5.0 = 0.005 x 103), these projections intersect at a relative
humidity of 35%, and projecting horizontally to the left to the top curve (100% rh) the sacuration temperature is seen to be about 4°C.
This means that air with a relative humidity of 35% at 20°C will reach its dew point (saturation or 100% rh) when the emperarure
drops to 4°C. This clearly is of importance if moist air is leaking out of the warm interior of a building to a colder exterior: when the
temperature of the air reaches its dew point, moisture in the air condenses out and is deposited in the wall, and moisture accumulation
can lead to serious deterioration. Another point illustrated here is that if the 35% rh air at 20°C is cooled below 4°C at a window
surface, for example, the window will start to fog up with condensation, and if the window surface were below freezing temperature the

condensate would form as frost.

. e
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While differences of air pressure cause air movement {unless a barrier is present) so also do differences in vapour pressure tend to cause
moisture movement. For example, the vapour pressure of air with a moisture content of 0.0040 kg/kg at a barometric pressure

0f 101.3 kPa can be calculated from the equation given earlier as:

= (0.0040 x 101.3)/(0.622 + 0.0040) = 0.4052/0.626 = 0.6473 kPa

This is the vapour pressure of air with 20% rh at 25°C and also of the same air saturated at 1°C. It also illustrates that vapour pressures

are a very small percentage of the total barometric pressure.

Referring to the psychrometric chart, the term “dry bulb temperature” refers to the air temperature determined in the normal manner.
The term “wet bulb temperature” refers to a wetted thermometer which is swung around in the air and cooled by the surrounding air,
the drier the air the greater the evaporation and therefore the cooling also. The temperature levels off at the saturation temperature for

that particular moisture content.

The psychrometric chart has many applications in building science. For example, mechanical engineers refer to it for resolving hearing,
ventilation and cooling issues, humidification, dehumidification and air mixing, and condensation control. However, its main use in

understanding the design of exterior walls is in determining the dew point of air at various levels of relative humidicy.

2.3 The Outdoor and Indoor Environments

A building should be designed to provide a comfortable indoor environment for the users, comfort normally being associated with
temperature, but relative humidity is also an important factor. Since the interior will be kept at a reasonably constant temperature, the
outdoor climate will be variable with changes in wind, rain and temperature, and the building enclosure is required to be weather proof.

That is, it is required to provide protection against differences between the indoor and outdoor environments.

2.3.1 Qutdoor Air Conditions

The outdoor environment is normally described according to the prevailing weather, but primarily by air temperature, then by

precipitation (rain or snow), and then wind. Relative humidity is an important factor that is rarely mentioned.

Outdoor air temperature is highly variable, changing hourly, from night to day, and seasonally. Factors that affect the performance of
building envelopes include the variation in the daily high, daily low and daily average. If these temperatures were recorded over a
number of years and the mean calculated and shown graphically, Figure 2.4 represents how those temperatures might vary in one

location over a year.

Heating systems are designed to provide at least the heat loss from a building over the coldest month (January in the Northern
hemisphere), and heat loss depends on the insulation provided and on air exchange by leakage through the building envelope. The

interior temperature is normally somewhere between 19°C and 25°C and the design temperature normally relates to the coldest
p y g p y

temperature recorded for the coldest month.
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Figure 2.4 Typical Average Temperature Variation

Once the design temperature has been established, then heating requirements for the building can be based on a percentage of the design
temperature, that is, the percentage of time during the coldest month that the outdoor temperature falls below the design temperature.
For example, a 10% winter design temperature means that for 10% of the month (10% of 31 x 24 = 74.4 hours) outdoor temperatures

will fall below the design temperature.

Another useful concept in evaluating heating requirements is the degree day. A degree day refers to the average outdoor temperature
being one degree below the required indoor temperature for one day (24 hours). A summation of the degree days when the temperature
falls below the indoor temperature, over the year, is useful in calculating annual fuel costs. There are other factors affecting heat loss
and fuel costs, such as sunshine and solar radiation and their affect on wall temperature and at windows, but they are beyond

the scope of the present discussion.

2.3.2 Indoor Air Conditions

What constitutes suitably comfortable indoor conditions depends on usage. For example, a refrigerated storage warehouse has, of
course, temperature requirements that differ from those of a residential building. Also, because of different clothing worn in summer
and winter, there may be seasonal comfort conditions that differ from each other, and one person may have a different definition of

comfort from another.

The American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) have studied the concept of comfort
conditions and have recommended that comfortable indoor conditions for people lie within a “comfort envelope” defined on the

psychrometric chart as lying between the points:

Winter: 19.5°C and 23.0°C at 16.7°C dew point, and
20.2°C and 24.6°C at  1.7°C dew point

Summer 22.6°C and 26.0°C at 16.7°C dew point, and
23.3°Cand 27.2°Cat 1.7°C dew point
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These points, then, form the boundary of comfort for most people.

When cold air from the outside is brought into a building and heated, its relative humidity changes even though it still contains the
same amount of moisture. The psychrometric chart illustrates clearly for a given quantity of moisture in the air, the relative humidity

changes with temperature.

However, this does not mean that the interior of a building is drier than outside. The occupants of a building add to the relative

humidity through perspiration, respiration, and general activities such as showering, cooking, and washing and drying clothes.

Recent studies show that the respiration of a family of four adds about 0.2 kg/h of moisture to the indoor air, a figure that can double
once cooking and washing is considered. Without some degree of air exchange the indoor air can become very humid. This, of course

can lead to problems in a wall system that leaks air.

2.4 Temperature Gradient in Exterior Walis

The purpose of an exterior wall is to protect the occupants from the weather. This means that the wall should shed driving rain, and
it should prevent excessive heat loss, either by conduction through the insulation, or by air and moisture leakage. The main components
then are a rainproof exterior skin, sufficient insulation and a vapour barrier, and the amount of insulation required will depend on the

temperature difference between the interior and the exterior, more insulation being required in colder climates.

The temperature distribution within the building envelope/exterior wall will be somewhere between the outdoor and indoor
temperatures, and the distribution of temperature, referred to as the temperature gradient will depend on the arrangement and thermal
characteristics of the individual components and materials.

The basic equation governing the rate of heat flow through one square metre of the wall under steady-state conditions is

g=1Rx(t-t)

where g = rate of heat flow W

R, = total thermal resistance of the wall m? x °C/W

t; = indoor air temperature *C

t, = outdoor air temperature *C
Because the heat flows in series through the components of the wall, each component will be subject to the same rate of heat flow. That
is, for each component the equation is:

g=1/Rx(t;— 1)
where R = total thermal resistance of the component m? x "C/W

t; = temperature "C on the warm side of the component

t, = temperature “C on the cold side of the component

Since the heat flow is the same in both cases
VRx (¢~ 1) = 1/R,x (¢;- 1,)
and (5; — 2) = R/ R, x (£;- 1)
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This means that for a given indoor/outdoor temperature difference, the temperature difference across each component is directly
proportional to its thermal resistance compared to that of the whole wall.

Thus for a series of components, 1 to n, the total thermal resistance can be expressed as:

R= R+ Ry +-mmmmm + R
The thermal resistance, R, of a component is related to its thermal conductivity and thermal conductance by the expression:

R = Vkor /C (m?x°CIW)

Where / = layer thickness m

k = thermal conductivity W/(m x °C)

C = thermal conductance of the component W/(m x°C)
Thermal conductivities k are reported per metre thickness of materials and thermal conductance C are reported for components of a
specific thickness. These values are available from handbooks for generic products and from manufacturers’ manuals for proprietary

products.

From a knowledge of the thermal properties of a wall assembly and the difference between indoor and outdoor temperatures, the

temperature distribution within a wall can be calculated and the thermal gradient plotted. This is illustrated in Example 2.1.

Example 2.1

The wall assembly shown in Figure 2.5 consists of an outer 100 mm face brick, 25 mm air space, 75 mm polystyrene insulation, 100 mm
concrete block and 13 mm gypsum board. Given the following material properties, and if the outdoor and indoor temperatures are -25°C and
+20°C respectively, calculate and plot the temperarure gradient through the wall.

Data:  Resistance R (7 m2. *C/W)
outside air layer = 0.030
90 mm brick = 0.074
25 mm air space =0.171
75 mm insulation = 2.603
13 mm gypsum board = 0.081
inside air layer = 0.030

Solution

It is interesting to note that there is a thin layer (about 12 mm) of air close to the inside and outside surfaces of the wall that is almost
stationary and thar also contributes to insulating the wall. The outside layer is thinner. The effect is small, but can be included in the
analysis, with some approximation. Note that a air/vapour barrier is normally placed on the warm side of the insulation (on the outside
of the block). This will normally be a torch-on membrane, liquid applied membrane or a peel-and-stick membrane that can be assumed

to have no insulating value.

The solution is summarized in the following table, where the third column R is the resistance (reciprocal of the conductance), and the

fourth column is obtained as R/2.R(z;- ¢,), the temperature difference in one component.
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Component Resistance R/ZR Temperature Temperature
R (m2."Cl w) Difference °C °C
-25
Outside air layer 0.030 0.009 0.4 -24.6
Face brick 0.074 0.023 1.0 -23.6
Air space 0.171 0.053 2.4 -21.2
Insulation 2.603 0.812 36.5 +15.3
Concrete block 0.125 0.039 1.8 +17.1
Plasterboard 0.081 0.025 1.2 +18.3
Inside air layer 0.120 0.037 1.7 +20
2R =3.204

Figure 2.5 shows a cross section of the wall, and Figure 2.6 a plot of the temperature gradient.
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Figure 2.7 shows the temperature profiles across masonry cavity walls with various levels of insulation — from A uninsulated through
to E with 100 mm of extruded polystyrene. This figure and Figure 2.8 illustrate the very little difference in heat loss between 75 mm
and 100 mm of insulation, and the question of how much insulation is right arises. The question of optimising cost will be covered in
a later section.
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Figure 2.8 Schematic Depiction of Heat Loss for Varying Insulation

2.5 Vapour Pressure Gradient in Exterior Walls

While the most important factor in an exterior wall assembly is providing enough insulation to prevent significant energy loss, the
diffusion of moisture through the wall should be minimized. If water vapour is allowed to diffuse through the wall, then on the colder
side of the dew point, where the air reaches saturation, condensation takes place and moisture is deposited in the wall. Frequently this
point is within the insulation and, since the interior of the wall is not normally well ventilated, serious deterioration of the wall can

occur,

The movement of moisture through a wall depends on the difference of vapour pressure from inside to outside, the higher vapour
g p pour p g p
pressure normally being inside the building. Moisture movement can also result from air leakage through the wall. This movement is

normally controlled through the use of a vapour barrier - usually polyethylene film.

The majority of components in a wall have some degree of permeance; that is, they allow some moisture vapour to diffuse through.
The most impermeable of the components is usually the vapour barrier — a component that allows very littde moisture to pass.
Permeance is normally expressed as a permeance coefficient W ng/ (m2 x s x Pa) - ng being nanograms - and resistance to the diffusion

of moisture is given as its reciprocal, 1/W. Representative values of the permeance coefficients and resistances to vapour for some

building materials are as follows.
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Material E:;(rrnn?)?ie;( ?ae;ff.icient I(Rnﬁiiit?gcga;?n\éapour
Brick veneer 46 0.0220
Sheathing paper 475 0.0021
Sheathing 3000 0.0003
Insulation 2000 0.0005
Vapour barrier 15 0.0667
Gypsum board 3000 0.0003
Total Resistance 0.0919

In this example the vapour barrier represents 73% of the resistance to vapour transmission.

Note that since the materials are in series, moisture loss, like heat loss, takes place through all components and the total resistance is the

sum of the individual resistances.

If outside air is drawn into the enclosure, the relative humidity drops to a lower value and, if that were the only source of air, the exterior
vapour pressure would be greater than the interior vapour pressure. However, use and occupancy adds considerably to the interior
moisture and the interior vapour pressure is normally higher, with the tendency for the interior vapour to diffuse out. Without a vapour
barrier, the diffusion will be considerable, with moisture condensing on the cooler side of the dew point. Even with a vapour barrier,
some diffusion will take place and moisture will still condense on the cooler side of the dew point. However, in this instance the amount
of moisture condensing out will be very small, with a better chance of evaporating away. In such instances, wall deterioration from

accumulated condensation is unlikely.

An air/vapour barrier performs two functions — namely that of reducing air leakage, and also that of reducing moisture diffusion
through the barrier. If, for example, a high quality vapour barrier is used, thereby preventing moisture diffusion, but it has not been
properly sealed, air leakage can cause moisture accumulation in the wall assembly. Generally speaking, air leakage is more critical than
vapour diffusion, and since vapour diffusion is proportional to surface area, coverage is not as critical with a vapour barrier. An air barrier
on the other hand must be continuous and well sealed to be effective. Polyethylene unless fully structurally supported on both sides
(sandwiched) should not be encouraged as an air/vapour barrier. Much better options are torch-on membranes, liquid applied
membranes or peel and stick membranes applied to the structural substrate or, if insulated on the inside, the use of drywall as a rigid

air barrier.

Whenever an air/vapour barrier is interrupted, such as at an electrical fixture set into the wall, at such locations the opening in the
vapour barrier should be sealed around the interruption, otherwise there will be a serious leakage of moisture vapour into the insulation,

with subsequent condensation and deterioration.

The vapour barrier is available in standard widths, and should be lapped at the joint with the next width. Building codes specify the

width and method of lap required to prevent excessive diffusion of moisture.
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2.6 Thermal Bridging and Placement of insulation

Where possible a wall should be properly insulated to prevent significant heat loss. Ideally, the structural components will lie inside the
insulation - in other words, the insulation should be placed outside the supporting structure. This is the wall arrangement

shown in Figure 2.5.

On the other hand, where the insulation is placed inside the wall, and therefore inside the structure, as shown in Figure 2.9, the overall
resistance to heat loss across the wall is unchanged, but thermal bridges will occur where the inside structure has to project through the

insulation for support on the structure outside the insulation.
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Figure 2.9 Insulation on Interior Figure 2.10 Unavoidable Thermal Bridge

There may be instances where some thermal bridging is unavoidable, such as that shown in Figure 2.10 where a steel angle to support

a brick veneer is itself supported on the interior structure.
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Where the thermal bridging is considerable, such as in the situation shown in Figure 2.11 where an extension of the interior floor

extends through the insulation to form a balcony. In such cases, there is considerably energy loss and condensation can lead to the
problems shown.

balcony frost, water

mould, damaged finishes

Figure 2.11 Effect of Thermal Bridge

with High Indoor Relative Humidity

system tied at base

Figure 2.12 Balconies Supported
Externally to Avoid Thermal Bridging

A better solution would be to have the balcony independently supported, as shown in Figure 2.12.
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2.7 Air Leakage

There are two types of air movement through the building envelope:

Air Leakage — an uncontrolled exchange of air between indoor and outdoor through unplanned openings in the building envelope.
Ventilation - controlled exchange of air between indoor and outdoor through planned openings in the building envelope.

Some exchange of air is required in a building to control air quality, and the amount of air to be exchanged depends on the use of the
building. Planned and controlled ventilation is preferable to air leakage, since air leakage can lead to condensation within the
components of the building envelope. Figure 2.13 shows the result of air leakage and condensation. Figures 2.14 and 2.15 illustrate

moisture and frost build-up that can occur as the result of moist air leakage outward.
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Figure 2.15 Exfiltration (air leakage) Paths

2.8 Effect of Wind

Wind creates positive pressure on the windward side of a building and negative pressure on the leeward side. There will also be negative

pressures on the roof surfaces and on exterior walls parallel to the direction of the wind.

As a result, there will likely be a pressure difference between the interior and exterior of the building, and the pressure differences will

likely cause any breaches in the vapour barrier to leak air.

2.9 Stack Action

The forces that push (or tend to push) air through a building envelope are due to differences in pressure between the interior and the
exterior. These are caused by “stack effect” (or stack action), operation or mechanical equipment and wind. While, generally, differ-

ential pressures from stack action are less than those due to wind, they act 24 hours a day, while the wind is intermittent.

Stack action is due to the fact that in the winter cold outside air is heavier than warm outside ajr, and the heavier outside tends to enter
the building at lower levels, pushing the warm air out at higher levels, and the effect is greater in taller buildings. A form of reverse stack
effect can occur in air conditioned buildings in the summer where cooled indoor air leaks out of the base of the building and in turn
is replaced by warm air leaking into the upper parts of the building. In a hot humid climate this can lead to moisture deposition inside

the structure. Wind, on the other hand, tends to force air in on the windward side and draw air out on the leeward side.

The effect of stack action is explained diagrammatically in Figure 2.16.

cpss e
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Figure 2,17 Pressure Differential due to Stack Action

2.10 Condensation in the Building Envelope

In the preceding sections it has been shown that moisture can accumulate in the building envelope from a variety of causes. Normally
in winter it is due to moist air from the interior exfiltrating to the exterior due to a difference in air pressure across the exterior wall
system. The difference in pressure is most likely due to wind, operation of mechanical equipment or stack effect, and in almost all
instances the air leakage is unplanned or unavoidable. Moisture movement resulting from differences in vapour pressure is fairly

minimal if the vapour barrier is of good quality and has been properly placed, and normally is not a concern.

Whether air infiltrates or exfiltrates depends on the pressure differential between the interior and exterior, and whether there are
openings that allow for air movement; and whether there is condensation in the wall depends on whether the air is being cooled and
reaches the dew point as it passes through the wall. Normally, in a cold climate, it is the warm moist air leakage from the interior to a

cold exterior that causes condensation. In hot humid climates, the condensation is likely due to infiltrating air reaching its dew point

somewhere in the wall assembly as well as vapour diffusion.
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The main problems associated with condensation within the building envelope are:

a) Loss of effectiveness of the insulation when it becomes wet

b) Deterioration of materials in the wall assembly. For example, wood studs can begin to rot, or steel studs can start to rust.

To reduce uncontrolled air leakage that can lead to envelope deterioration a continuous air barrier must be incorporated in the building
envelope. The air barrier is typically made of a series of building components and materials that are systematically sealed at all joints
and penetrations throughout the exterior walls, floors and roof. The most airtight element in the building envelope — the air barrier
must be able to resist the full wind load exerted on the building. In multi-storey buildings, this requires a rigid structurally supported
air barrier. Air barriers often consist of a membrane that is well adhered to the concrete frame and masonry block infill and sealed to all
window and door openings and mechanical and electrical penetrations. A rigid air barrier will also permit a rain screen cavity if correctly

constructed to pressure equalize further resisting wind driven rain penetration.

To reduce or prevent deterioration of spaces susceptible to condensation and moisture accumulation, such as the air space between brick
veneer and back-up wall, and in the stud space, drainage can be provided. Weep holes in the brick veneer should be provided for this

purpose, and holes drilled at the base of stud walls will provide similar drainage.

In Canada, the Canada Mortgage and Housing Corporation (CMHC) has developed a computer program EMPTIED (Envelope
Moisture Performance Through Infiltration Exfiltration and Diffusion) that analyses stack effect, condensation planes, moisture

accumulation and other related effects, given statistical weather data for a particular climate.

2.11 Air / Vapour Barrier

To minimize the possibility of condensation in the exterior assembly, a component is introduced and placed in a strategic location within
the wall assembly to prevent moist air from reaching its dew point. This component is the air barrier or vapour barrier. The topics of
moisture diffusion, air leakage and condensation have been introduced in Sections 2.4, 2.6 and 2.9 and are further discussed in this

section, which reflects guidelines from the National Building Code of Canada (INBCC) 1995.

Air barriers and vapour barriers are somewhat synonymous in that the material used serves the dual purposes of inhibiting air flow and

moisture transmission through the assembly. However, the guideline requirements for each differ.

The most common types of air barrier used in the construction of masonry cavity walls are thermally-fused or ‘peel and stick’
bitumen-based membranes, polyethylene sheet and sprayed-on material. For a wall with a masonry veneer the bitumen-based types of
air barrier are used when insulation is placed in the cavity between the veneer and the back-up system, and the polyethylene is used
when insulation is incorporated into the back-up system. Since sprayed-on air barriers are relatively new, there is no reliable history of

performance and they are used less frequently.

The performance of the air barrier system is a function of many parameters, the most important ones being related to continuity of the
barrier to prevent air leakage:
* continuity at control or expansion joints and the ability of the air barrier to accommodate anticipated
movement at thislocation;
¢ continuity at locations where the structural components are designed to accommodate deflection;

° continuity at penetrations of the entire assembly; and proper design; and

° continuity at the wall-roof junction.
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Again, to minimize air leakage there should be proper termination of the barrier at locations where continuity is not practical, such as
the underside of concrete slab balconies. Proper connections to window and door openings, and proper seal at any penetration that

may be required to construct the assembly, such as at masonry ties, stone anchors, pre-cast concrete supports, etc.

The performance of the system as a whole is a function of many factors, the most important being:
* structural integrity of the assembly;
* durability of the materials of the entire assembly;

* impact of use and occupancy

The structural integrity of the assembly relates to its ability to perform under service loads, this being primarily air pressure due to wind.
To evaluate its performance, load testing of the assembly may be required. When evaluating the performance of the complete system,
the National Research Council has suggested the use of a load equal to 1.5 times the design wind load for the building. The Canadian
Construction Materials Centre has suggested the use of this level of loading when testing complete wall assemblies containing some
critical features such as windows, penetrations, etc. selected for this purpose. The performance of the assembly can be affected by the
performance of any of the elements. For example, consider a cavity wall consisting of an exterior veneer, air space, insulation, air barrier,
and a back-up concrete block wythe enclosing a swimming pool: the performance of the system relies on all components functioning
at all times. If the insulation is not structurally supported and under the action of a force or for other reasons moves away from the
assembly and air is allowed to circulate between the insulation and the air barrier, the system has failed. The air barrier is now in the
wrong location within the overall assembly, condensation will occur in the concrete block because of the high humidity in the building;

most likely more than 35%. If the same failure occurred in the same wall in a school gymnasium the effects will not be noticed.

The performance of the air barrier is dependent upon a number of parameters the most important being:
* proper location within the wall assembly to limit the possibility of
condensation from occurring within the assembly;
* if condensation occurs, the moisture should dry at least once a year; and

* no damage should occur in the assembly as a result of the condensation.

For air barrier components placed between the insulation and the back-up system in masonry cavity and masonry veneer walls the
bonding of the air barrier to the back-up system is not a factor in the expected performance of the assembly. There are no requirements
in the codes and standards on the means of securing the air barrier to the support system because the performance of the system is not

affected by bonding or adhesion.

The Canadian requirements are covered in Part 5 of the National Building Code of Canada, namely in Section 5.4 Air Leakage and
Section 5.5 Vapour Diffusion, and can be summarized as follows.
Essentially, air/vapour barriers are required in all instances unless it can be shown that air leakage or uncontrolled vapour diffusion will
not adversely affect:

* the health or safety of building users;

* the intended use of the building; or

* the operation of building services.

Generally, the air barrier system provides resistance to air leakage and should have an air leakage characteristic not greater than

0.02L/(s.m2), L being litres, and s seconds. Greater air leakage rates are permitted when the conditions bulleted above apply.
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Air barrier systems subject to wind load are required to resist 100% of the wind load, and deflections of the air barrier system at 1.5
times the specified wind load should not adversely affect structural elements.

When the barrier is acting to resist vapour diffusion it should have sufficiently low permeance and shall be so placed to minimize
moisture transfer by diffusion.

Excerpts from Part 5 of the NBCC are included in Appendix A at the end of this document.

2.12 Expansion and Contraction

All building materials are subject to some dimensional changes resulting from changes in temperature and, in some instances, from
changes in moisture content. For example, newly hardened concrete is still quite wet from the curing process and will subsequently
shrink about 0.1% as it dries out over a long period of time — about one year, depending on ambient temperature and relative humidity.
Burnt clay products such as brick, on the other hand, are completely dry following the kiln process and will expand about the same
amount as moisture is absorbed from the air, again over an extended period of time that depends on temperature and relative humidity.
There are also the dimensional changes that take place with temperature, materials lengthening when heated and shortening when
cooled. For example, steel and concrete each have a coefficient of thermal expansion of about 2 = 10.0 (10)'6 mm/mm/°C such that a

length L mm of the material subject to a temperature change Az will be subject to a change in length AL = 2.L.Az mm.

For example, a 3.0 m steel rod subject to a temperature increase of 100°C will elongate AL = a.L.A¢z = 10.0 (10)'6 (3,000) (100) =
3.0 mm.

These dimensional changes if permitted to take place freely may cause differential movement between components in a building. For

example, the interior of a building is at a relatively constant temperature and will normally be relatively stable dimensionally. On the
other hand, the exterior brick veneer may undergo a temperature of 100°C through the year. This differential movement has to be

accommodated in the detailing.
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On the other hand, when building elements are attached such that environmental movements are restrained or prevented, internal forces
develop in the restrained element that may cause damage. For example, foundations are generally held in place, and whatever is
constructed above may be partially restrained. If this is a concrete block wall, horizontal shrinkage will be at least partly restrained, be
placed in horizontal tension and be liable to vertical tension cracks. This cracking can be alleviated by placing vertical separations at
regular intervals that will relieve the stresses. These separations are called movement joints or control joints. Occasionally they are
referred to as expansion joints and are normally place no further apart than 8.0 m, close to corners, and at points of weakness, such as
at window or door openings. Typical placement locations are given in Section 5.5, and are reproduced below in Figure 2.18.

Figure 2.19 illustrates a typical movement joint in a masonry wall.

En.
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Figure 2,18 Placement of Movement Joints
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Figure 2.19 Detail of Typical Movement Joints in Concrete Masonry Wall
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In both cases illustrated in Figure 2.19, horizontal movement in the plane of the wall can take place, while differential horizontal
movement normal to the plane of the wall is prevented.

The width of the movement if the wall is of normal modular construction will be 10 mm (the width of a normal mortar joint — although

it could be made wider if so required.

For example, the outside wythe of two-wythe construction is subjected to an annual temperatures variation of 80°C (from -30°to
+50°C for a cold climate and exposure to hot summer sunlight) the total movement in the joint will be #AzL where L is the distance
between movement joint. If the spacing between movement joints is 8.0 m then the maximum displacement in the movement joint is
altl = 10 (10)'6 (80)(8000) = 6.4 mm and, since the joint width is normally 10 mm, this should be adequate.

If a flexible filler is used to fill and seal the joint, and if that filler is installed at around the mean temperature, that filler will be expected
to undergo some tension and compression — about 6.4/2 = 3.2 mm through many annual cycles without failing. This means that the
10 mm of filler material should safely expand and contract about 30%. If, however, the filler material has an expansion and contraction
capability of only 10%, then clearly the 3.2 mm represents 10% of the joint width, and the required joint width is 32 mm. Any lesser

joint width is likely to result in eventual deterioration of the joint filler material.

The preceding discussion has focused on horizontal movements. However, movements also takes place in the vertical direction. For
example, there are elastic strains due to load in load-bearing walls and columns, and there is the subsequent creep strain that may
eventually exceed the elastic strain. Concrete elements undergo drying shrinkage over an extended period, and all of these strains lead
to anaccumulating vertical movement. Normally, with two-wythe construction the interior concrete or concrete block structure is at a

reasonably constant temperature, so thermal strains are not so serious.

The brick veneer, on the other hand, tends to expand over an extended period, and is also exposed to extremes of temperature change.
There is, thus, a differential vertical movement between the interior and exterior. If this movement is not allowed to take place, there

will be a transfer of vertical load from the supporting structure and the veneer is likely eventually to be severely damaged.

In a multi-storey building, the procedure is normally to provide a shelf angle (or ledge angle) attached to the structure at each floor to

support the veneer. The veneer is builc with a soft joint just below the angle, one that can accommeodate some differential movement.

The thickness is normally about 6 — 10 mm. This is shown in Figure 2-20, and also discussed briefly in Section 5.
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2.13 Rain and Moisture Penetration

While much of the preceding discussion has dealt largely with moist air escaping outward through the exterior wall system as the result
of air leakage and then condensing in the wall system causing damage, water can also enter from the outside, largely as the result of rain
and driving wind. Moisture can also enter the wall system through diffusion from a moist outside environment to a dryer building
interior. Water vapour diffusion can be significantly increased across the wall from exterior to interior by solar radiation falling on a

rain soaked cladding. Of all causes, driving rain is likely to be the most severe.
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One of the most effective methods of protecting a building from rain is to have a two-wythe system that uses the rain screen principle.
The outer brick veneer sheds most of the rainwater, in effect acting as a screen against the rain. Then any moisture that leaks through
to the air space behind the veneer travels down by gravity toward the base where it is diverted outward by the flashing and through weep

holes to the outside. A typical detail is that shown in Figure 2-20. Another purpose served by the weep holes is to keep the air space

vented and reasonably dry.

The performance of a rainscreen wall assembly can be enhanced by pressure equalization of the cavity behind the brick veneer when
wind is acting on the building (Figure 2-21). Pressure equalized rain screens consist of the cladding, a rigid air barrier and
compartmentalization of the cavity behind the cladding. For example, if wind is blowing against the wall in a pressure-equalized rain
screen assembly, the wind enters the vented cavity and cannot pass around the building behind the cladding due to
compartmentalization or through the wall due to the rigid air barrier, leading the pressurization of the cavity. With the cavity pressure

equal to that of the wind on the wall the wind force is neutralized and cannot push water across any openings in the cladding.

PREVENTING WATER PENETRATION AIR SPACE
BY KEEPING WATER OFF THE WALL , COMPARTMENTED
SURFACE /AT TOP AND SIDES

AlR PRESSURE BEHIND
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NUETRALIZED i .
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OF AIR SPACE C— > ¢
BEHIND CLADDING L/ . FLASHING AT BASE
PREVENTING = '\\ TO ALLOW FOR DRAINAGE
WATER PENETRATION © OF WATER ENTERING
OF OPENING é BY GRAVITY OR CAPILARITY
Figure 2-21 Rainscreen Principle
2.14 Operation of Mechanical Eguipment

The type of use and occupancy for a building has a profound effect on its interior environment. For example, a cold-storage plant will
have a very different interior environment from a power plant, an apartment building or an office building, and each will have its own
unique needs for heating, air conditioning and ventilation. When the heating or cooling system is working, exterior air may be drawn
into a building changing the relative humidity of the interior; or if the interior is at a higher internal air pressure than outside, air may

be forced out through leakage. Operation of mechanical equipment generates heat, free heat that is beneficial in cold weather, but that

might have to be removed during hot weather.

The requirements for heating and air-conditioning equipment will depend on climate, both temperature and relative humidity. For
example, the requirements for a city in Canada depend on which part of the country and whether the average relative humidity is
relatively high or low. Or, as another example, in a city like Lagos where the temperature and relatively humidity are normally high

year round, there will be no heating requirement but a cooling system is of high importance. The equipment requirements, then,

depend on climate and type of occupancy.
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3. | ENERGY REQUIREMENTS

3.1 introduction

When heat is lost from a building during cold weather, that heat has to be replaced. Heat loss is by conduction through building
components such as roof, walls, windows and doors, and by air leakage. Heat gain comes from the heating system for the building, and
from free heat. This free heat comes from the sun shining through windows, from the sun warming exterior walls and roof, reducing

the temperature difference across the wall, and free heat is generated by occupation — body heat, working appliances, lights, etc.

While a precise evaluation of heat loss, free heat and heat requirements is not possible, a reasonably good estimate can be made. This
section covers the principles associated with estimating heat loss and predicting heating requirements. Also, since in the hot season there

are cooling requirements, that aspect of interior environment control is discussed.

3.2 Heat Loss

The heat loss equation developed in Section 2.3 Temperature Gradient in Exterior Walls can, for a component in the building,

be written as:
g=AAT/R

- where q is the rate of heat flow (W)
A is the surface area of thecomponent of the envelope
AT is the difference in temperature from inside to outside (*C), and
R is the total thermal restistance of the materials making up the

Component of the envelope (m2. ‘CIW)
The total heat energy transferred over a period of time can the be expressed as

Q = A ATAVG t / R
Where Q is the total heat transferred (W . hr)
AT 4y is the average temperature difference over a period of time ¢ and

t is the period of time (hr.) being considered
If the period of time being considered is the entire heating season then
ATAVG L= 24 .D

Where D is the degree day accumulation over the heating season ~ a degree day being defined as one day when the average outdoor

temperature drops one degree below the required indoor temperature (see Section 2.2.1 Outdoor Air Conditions).
Therefore, the annual heat loss A due to conduction through the area 4 is

H-=24ADIR
This equation does not include heat loss due to air leakage, nor does it distinguish between purchased and free energy. H- is merely the

annual heat loss (W.hr) due to conduction.

EeEy . 0
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Air leakage also contributes to heat loss and consists of two components, namely

a) Controlled air exchange, such as intentional ventilation, and many ventilation systems also incorporate a means of heat
exchange where the entering cold air receives heat from the exiting warm air.

b) Uncontrolled air leakage, such as at windows and doors, and at unintentional breaches of the vapour barrier.

Since the cold air entering the building is normally dryer than the exiting air, there is more than “sensible” heat loss g5 -

there is some ¢ latent heat loss.
If the air exchange rate is known, air-leakage heat losses can be expressed as

gs = 0.335nvATand

qr =823 nv AW

where n is the number of air exchanges of the complete volume of air in the building per hour
v is the volume of the building (ma) of the building

AT is the difference in temperature from inside to outside (°C), and

AW is the difference in humidity ratio between the indoor air and outdoor air (kg water / kg dry air)

Clearly, there are many variables and uncertainties involved in the calculation of heat loss due to air exchange, and the latent heat

component is frequently an unnecessary complication.

3.2.1 Buildings with Low “Free” Heat

The total heat input to a building includes purchased heat energy and “frec” heat. This free heat includes solar energy through windows

and on the exterior of walls, and the heat produced by occupancy, such as lighting, equipment and human and animal activity.
The following expression for heat loss by conduction through the building envelope has already been developed:
He=24AD/R
And, in a similar manner, the annual loss of sensible heat can be expressed as
Hy=24x%0335n0D
Now, combining these two expressions, the total annual heat loss from a building can be expressed as
Hp=24D (X A/R+0.335 nv)

Where Hy is the total annual heat loss (W.hr)
2. A/ R is the sum of A/ R for all components of the building envelope

n is the average rate of air exchange (air exchanges per hour) over the heating season, and

v is the volume of the building (ma)
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The following substitution may be made:

G=2A/R+0335nv
Where G is the heat loss coefficient of the building (W / °C)
Thetefore, Hy=24 D G

However, as pointed out earlier, not all of this total heat requirement has to be purchased since there normally is some free heat input.
Also, depending on the efficiency of the furnace the purchased heat energy may have to be increased. Then, taking free heat and furnace

efficiency into account, the heat energy to be purchased is
Hp=(24DG-R/E

Where Hp is the amount of energy purchased annually, specifically for space heating (Whr)
Fis the annual accumulation of free heat (W.hr), and

E is the heating system efficiency (%)
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Figure 3.1 Relationship between Free and Purchased Heat

Figures 3.1, 3.2 and 3.3 are idealized graphical representations of the relationship between total heat requirement, free heat and
purchased heat through the heating season Heat is plotted on the vertical and months of the year on the horizontal axis. The hatched

area under the curve is the heat requirement.

The overall bell-shaped curve represents the total requirement during the nominal heating season (when the temperature outside drops
below the required indoor temperature). There is no need for purchased heat until the free heat is lost — free solar heat and occupancy
free heat are represented by the two almost horizontal lines crossing the main curve. The cross-hatched area shown in Figure 3.1
represents the heat required from purchased heat.

If now, the building is upgraded, for example, more insulation added, then there is a saving of energy requirement. This is shown as

the double cross-hatched area at the top of Figure 3.2. In that case, the required heating season is shorter.

In the situation illustrated it is possible to do an economic study to determine how cost-effective the upgrade is likely to be.
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Figure 3.2 Relationship Between Free and Purchased Heat for an Upgraded Building

3.2.2 Buildings with High “Free” Heat

If the building is upgraded for high free heat (for example, by increasing the solar energy input through increase but well insulated

glazing), the relationship might be as shown in Figure 3.3. The heating season is shortened and the required energy purchase is reduced.

It is clear from the discussion in Section 3 that there are many variables in estimating heat loss, heating requirements, and the relative

value of upgrading a building,.
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Figure 3.3 Upgraded Building with High Free Heat

The analysis given in Section 3 is relatively straightforward, but at best gives a rough approximation. Fortunately there are sophisticated

computer programs available that greatly simplify the analysis.

3.3 Cooling Reqguirements

Control of the interior environment, unless it is accomplished through natural ventilation, requires energy. In cold weather heating is
generally required, unless the “free” heat from use and occupancy is equal to the heat loss. In hot weather the building will likely require
cooling, this being accomplished through the extraction of heat energy. And, since energy is expended in the air- conditioning
equipment, the may be a considerable amount of heat to be exhausted from the building. In an ideal situation, that surplus heat could

be used where heat is required.
The extent to which heating or cooling is required depends on the climate, type of building, type of use and occupancy, and budget.

A building whose interior is being air-conditioned (that is, cooled) in general requires insulation to prevent heat gain, and a wall
assembly that is constructed for a cold climate will normally be sufficient to protect the building from heat gain in the hot weather. In

such instances the thermal gradient is the reverse of that experienced in cold weather.

The main difference is that in hot weather a wall designed for cold weather will have the air/vapour barrier on the inside to prevent
moisture condensing in the wall assembly. The same wall in hot weather, depending on moisture content of the exterior air may very
well have a dew point inside the wall assembly, in which case condensation may take place in the wall, even within the insulation.
However, in a hot, dry climate there may be insufficient moisture to condense out, or in a short hot season the amount of moisture

deposited will likely evaporate out.

In a long, extended, humid, hot climate special wall designs with the air/vapour barrier outside the insulation may be required.

In summary, a wall assembly designed for cold weather protection will normally be sufficient for the hot weather. The heat loss in one

instance becomes heat gain in the other, and energy requirement estimates are made in similar ways.
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4. Exterior Insulation and Finish Systems - EIFS

4.1 Introduction

Exterior insulating and finish systems (EIFS) are non-load-bearing exterior wall cladding systems that can be used for new buildings or
for retrofit to existing buildings. As the name implies, the system in its simplest form consists of insulation with a waterproof exterior
barrier that can be applied to a wall. EIFS gained favour during the rebuilding that followed World War II because of their light weight
and ease of installation on the exterior of a building. In North America EIFS accounts for 15% - 20% of the cladding on commercial

buildings and about 4% of cladding on residential buildings.

Traditionally, EIFS cladding has consisted of panels which have the following components, starting with the exterior,

working toward the interior:

° an acrylic co-polymer stucco-like finish on the exterior, with the colour blended into the coating, and the finish sprayed or

troweled on for a specific look;
° a water-resistant base coat applied to the insulation board with a reinforced fibre-glass mesh embedded for strength;

° a moulded polystyrene insulation board, an extruded polystyrene board, or a polyisosanurate board from _” to 27

thickness; and,

* mechanical or adhesive fasteners to keep the insulation boards on the wall. EIFS panels are normally attached to the wall

sheathing, or to a concrete or masonry back-up.
However, as noted below, more recent EIFS systems incorporate a vented, drained space that provides a very desirable rain screen.
The exterior coat is normally one of two broad types:

° The polymer-based coat that is relatively soft and flexible;

* A polymer-modified coat with a cementitious base that is relatively hard and stiff.
The benefits of EIFS include:

* Increased energy efficiency provided by the increased insulation;
* Design flexibility; and,

° A lightweight cladding finish, which is of structural significance in retrofit situations.

4.2 Types of EIFS

There are four main types of EIFS designs:

* the surface barrier, or face-sealed, design;
° the drainage plane design;
* the drainage plane design incorporating the rainscreen principle; and,

° the mass storage design.

The principle of the surface barrier design is that all exterior water must be kept outside the building — that is, no exterior moisture

can make its way past the coating. The goal is for a water-tight building for the life of the building.
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The drainage plane design features a moisture retarding film between the insulation board and the substrate (back-up) with grooves

formed in the back of the insulation to channel away any moisture that makes its way through the coat and the insulation.

The drainage plane design incorporating the rainscreen principle, sometimes referred to as pressure-equalized design, and it incorporates

a ventilated air space for pressure equalization.

Figure 4.1 shows the basic components of the traditional EIFS system. Figures 4.2 and 4.3 shows EIES system incpororating a vented

rainscreen component.
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Figure 4.1
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The mass storage design is used most frequently in Europe. The principal feature here is that the surface barrier design is applied directly
to a concrete or masonry back-up wall. The principle here is that if any moisture makes its way past the barrier, it can be absorbed into
and stored in the back-up. Because the concrete and/or masonry are non-deleterious in nature, the presence of moisture does not

support rot-inducing fungi or insects.- problems that affect wood and gypsum board adversely.

One of the problems with the surface barrier, or face-sealed, system is that, in the event of even a minor defect in the barrier, moisture
can enter the back-up wall and cause serious deterioration. Since all too frequently design details are inadequate, and construction
practices flawed, this system has led to very serious building envelope problems. In fact, there is some question about the insurability

of the system and of professionals who incorporate it into their design.

Since the purpose of the exterior shell of a building is to protect the occupants from the elements over an extended period of time, and
without costly maintenance and repairs, the exterior wall system is the most vulnerable. Also, since minor flaws in the exterior surface
of a wall can lead to major problems, it is advisable to select an EIFS system with back-up drainage and venting incorporated. This
becomes especially true in severe climates, such as are experienced in Canada and the northern part of the United States of America.
The selection of an EIFS system with proper drainage is essential. While the drainage plane design is an improvement on the surface

barrier design, the preferred EIFS design is the drainage plane design incorporating the rainscreen principle.

Details of an EIFS system incorporating vented rainscreen principles are shown in Appendix B. This new system features a panel

designed to guide any moisture that penetrates the stucco to a drained and vented air space.
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|

5.| COST ANALYSIS

5.1 Introduction

Section 3 discusses heat loss and methods of estimating energy saving. In an overall cost analysis, there are also building costs to be

considered — a topic beyond the scope of this document. However, the general principles of cost analysis can be explained.

Once savings and costs have been developed, there are methods available for weighing one against the other. All of these methods
involve comparing present costs with future savings, although, of course, there is no precise way of predicting future cost of fuel and

future interest rates.
The following methods, arranged in order of increasing complexity, are summarized below:

* Simple payback period

* Annual cost

* Discounted payback period
* Rate of return

* Life cycle cost

° Optimum R value

5.2 Simple Payback

In this method, the initial cost premium of an option is divided by the first year saving from selecting that option. This gives the

number of years required for the saving to return the initial investment.
That is, #gp = I/S

Where ngp is the number of years
I'is the initial cost, and
S is the first year saving

This method assumes that energy costs will not change and that compounding interest rates do not apply.

5.3 Annual Cost

This method is fairly commonly used where the initial cost is covered by a loan, the owner wishing to estimate annual cash-flow

requirements. The expression then is:
A=Pal[l-(1+a™M

Where A is the annual mortgage payment
P is the principal (the amount of the loan)

4 is the interest rate, and

N is the amortized period (years)
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5.4 Discounted Payback Period

The discounted payback period is that period of over which the present value of the energy savings just equals the initial cost increment

required to achieve the savings. The following expression applies:

In (1~ La/S)

npp =
In (1 - 7LalS)

where  nppis the discounted payback period
In indicates natural logarithm
I is the initial investment, and

S is the first year saving

5.5 Rate of Return

The rate of return on an investment in energy conservation is the effective interest rate which would prevail if the present worth of the
savings over the life of the investment just equalled the initial investment. This calculation is normally accomplished using trial-and-

error methods, with trial values of interest rate.

5.6 Life Cycle Cost

The life cycle cost of an energy conservation option is the sum of the initial investment and the present worth of the heating costs

associated with that option over its economic life. The lower the life cycle cost, the more effective is the option.

S.7 Optimum Insulation Value

Clearly there is some relationship between life cycle cost and level of insulation R. In fact, work at the National Research Council of

Canada suggests that the optimum R value can be approximated by the following expression:
Ropy=+[20 D BFI (ME)]

Where D degree days over the heating season
B present cost of energy ($/W-hr)
F present worth factor ($/$)

M cost per unit of thermal resistance ($/R. mz)

E heating system efficiency (%)
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5.8 Summary

Cost-benefit analysis is clearly a complex issue and, while there are many aspects to consider and many variables, there are software

programs that can better handle the details.
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6. WALL DETAILS

6.1 Introduction

There are three components essential to the successful production of a building: design, detailing and construction, all of which must
be of high quality. Without proper architectural design the building will not have the humanistic qualities of function and aesthetics
important to the user and the public; proper structural design is essential to safety and durability; appropriate materials and details must
be selected and effectively shown and described on construction drawings to avoid unnecessary energy loss and irritating and expensive
repair and retrofit; and the designer must inspect construction regularly to ensure that the building meets the intent of the design - and
all within the constraints imposed by the client's purse. If one or more of the three components falls below an acceptable standard,

there will be problems, the severity of which will depend on the particular deficiencies.

The preceding sections have been concerned largely with ensuring an understanding of the science on which the energy efficiency and
effective performance is based. However, more knowledge than an understanding of principles is required, but all too often designers

are unfamiliar with derails that ensure the integrity of the building envelope.

The purpose of this section is to provide the designer, whether structural or architectural, with some examples of the type of detailing
required for good quality construction. Since buildings provide protection from the weather, good derailing of exterior walls in regions
of climatic extremes becomes especially important. This section illustrates a number of masonry details for single-wythe walls and block
walls with brick veneer - with accompanying explanations. They are a few that have been extracted from the much more thorough
Masonry Details that Work prepared by the Canadian Masonry Research Institute. Note that although the details for walls with veneers

show shear-connector ties between the veneer and back-up wall, other conventional ties may be used.

For the most part the details are for exterior walls of buildings, since it is there that the most serious problems normally become evident.
In any case, if the designer is familiar with good details for exterior walls, those required for interior walls, being simpler, are relatively
easy to devise. The details show how masonry supports other structural components such as floor and roof joists, and how masonry in
turn is supported.

Since exterior walls are featured, the placement of insulation for energy efficiency is important, as is the prevention of moisture
migration, either in or out, through the wall system. Rainwater entering the building is obviously undesirable. In a cold climate such
as that in Canada, moisture-laden vapour tends to migrate outwards in the winter, and condensation of moisture in the wall must be

prevented to minimize subsequent freeze/thaw deterioration or corrosion of metal components.

The reader is expected to have a sufficient knowledge of construction to read and understand the details, and to appreciate that certain
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information peripheral to weather protection may not be shown: for example, if masonry is shown supported by concrete without
reinforcement, this does not mean that the concrete is unreinforced! Nevertheless, some terms may be unfamiliar to the novice. The
term wythe refers to one vertical layer of masonry wall one unit thick — for example, a brick veneer is a wythe, as is the concrete block
back-up. Air/vapour barrier (or air barrier) is a highly flexible, durable and impervious material, such as polyethylene, acting as an
effective barrier to the passage of air and water vapour. Flashing is a continuous strip of durable and relatively flexible material located
at the bottom of a wall (or section of wall) to collect and divert water out of the wall system. Weep holes are openings provided in the
head (vertical) joints of the veneer, directly above the flashing, to allow any accumulated water behind the veneer to escape. Weep holes
also act as vents to equalize air pressures inside and outside of the veneer. Although masonry veneer at the foundation level can be
supported directly on the grade beam or foundation wall, it may also be supported on continuous horizontal steel shelf angles
(sometimes referred to as ledge angles). In a multi-storey building the veneer is usually supported on shelf angles at each floor level
above the third floor. This is to allow for the different expansion and contraction characteristics of the veneer and the masonry backing
wall. For example, clay bricks in a veneer, having been fired in a kiln, tend to take on some atmospheric moisture and expand with
time, whereas concrete blocks, having been moist-cured, tend to shrink as they dry. Also, since the two wythes may be at different
temperatures, some differential thermal expansion and contraction is to be expected. To alleviate potential stress build-up, soft
(that is, easily compressible) joints, rather than hard mortar joints are provided at the top of each section of veneer, just below the next

shelf angle above. These principles are illustrated in the details.

Section 6-2 illustrates masonry-to-foundation support details; Section 6-3 shows some typical details for single-wythe exterior walls;

Section 6-4 provides details for two-wythe (veneer plus back-up) walls; Section 6-5 illustrates movement joints; and Section 6-5

discusses the implications of construction dimensions and tolerances.
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6.2 Masonry to Foundation Support Details
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Figure 6.1 Brick Veneer / Concrete Block Detail at Foundation
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Figs. 6.1 and 6.2 show a concrete block wall with a brick veneer supported on a reinforced concrete foundation, the former having a
structural floor slab while the latter has a ground floor slab-on-grade. To be noted here are the placement of insulation between the
block wythe and the veneer and the air/ vapour barrier inside the insulation, and the shelf angle, flashing and weep holes. Not shown
are the reinforcement in the foundation or any dowels extending from the foundation to match vertical reinforcement in the wall. In

this example, the structure is enveloped in insulation with little thermal bridging.
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Fig. 6-2 Alternate Brick Veneer / Concrete Block Detail at Foundation

Fig. 6-3 shows an appropriate detail of the foundation support for a single-wythe load-bearing wall. Note the insulation on the inside
of the wall, and the location of the air/vapour barrier on the inside of the insulation to prevent moisture condensation in the insulation.
In this instance, because the insulation is on the inside of the wall, there is some thermal bridging where the structural concrete floor

projects through to the exterior load-bearing wall. Flashing is incorporated into the bottom of the masonry wall to allow any condensate

in the wall to drain out, and to minimize exterior moisture from seeping inside.
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6.3 Single Wythe Masonry Wall Details

Fig. 6.4 shows a precast concrete hollow core slab supported on a concrete masonry bearing wall. Note the presence of the bond beam
providing a horizontal tension tie at the general floor level. The steel dowel is normally provided in the grout keys between adjacent
hollow core slabs, and will be longer than the bar shown. The hollow core slabs may not have the concrete topping shown but instead
may receive a levelling coat of grout. One additional comment: although the dowel from the floor extends vertically into the wall, the

anchorage is not likely to be able to develop the full resistance of the bar; generally, though, it will not be required to do so.
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Figs. 6-5 and 6-6 show the bearing details for wood and open-web steel joist floors, respectively. Note again the bond beam.

These two figures show structural details only, without indicating insulation or vapour barrier.
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Figs. 6-7 and 6-8 show the details of a balcony wing wall extending out from a load-bearing interior wall. The vertical control joint
permits differential vertical movement between the inside and outside walls, but because of the heat bridge, insulation is shown on both
sides of the interior wall. Also to be noted are the steel plates placed above and below the balcony slabs to prevent horizontal movement

of the slabs from splitting the block. The horizontal dowels in the balcony slabs will normally be longer than shown.
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Fig. 6-9 shows the support for a precast concrete hollow core roof. To be noted are the dowel from the slab to wall (which will

normally extend further into the slab) and the reinforcement and grouting of the masonry parapet.
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Fig. 6-10 shows the connection between a precast concrete hollow core slab to a non-load-bearing exterior wall. A Z-type bar is grouted
into the slab and also into the wall to carry lateral wind or seismic loads. This being a single-wythe wall, the air/vapour barrier and

insulation are on the inside of the block wythe.

Fig. 6-11 shows the bearing of precast concrete hollow core floor slabs on an interior masonry wall. The horizontal reinforcing dowels
shown in the floor are normally placed in the grout key between the slabs and longer than shown. If concrete topping is present, as
shown, reinforcement can be placed in the topping to provide a substantial tie across the bearing wall. To be noted here is that although
it is simple to show the wall below grouted, it is not so simple in practice. The problem here is that the contractor finds it convenient
to grout the wall after the floor slabs have been placed. A glance at the figure shows there is very little room between the slabs for
thorough grouting, and careful inspection is clearly warranted. Since this is an interior wall, there is no need for insulation and vapour

barrier. The detail is of structural significance.
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6-4 Two-Wythe Masonry Wall Details

Fig. 6-12 shows the details of connection between block wall, reinforced concrete floor and brick veneer. To be noted here are the
location of insulation and air/vapour barrier, shelf angle support, flashing and weep holes, and the compressible joint immediately

beneath the shelf angle.
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Fig. 6-12 Brick Veneer / Concrete Block Detail at Slab Edge
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Fig. 6-13 Membrane (Air Barrier) Detail at Movement Joint
Figs. 6-13 and 6-14 show the recommended air/vapour barrier detail for the connection shown in Fig. 6-12. If the masonry wythe

beneath the slab is an infill panel, there is likely to be a soft joint between the top of the masonry and the underside of the reinforced

concrete. In that case, provision should be made in the air/vapour barrier for some differential movement.
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Fig. 6-14 Alternate Membrane Detail at Movement Joint
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Fig. 6-15 shows the recommended detail for a low masonry parapet. Note that the roof membrane is continued over the parapet and
lapped with and sealed to the wall air barrier. Also note the reinforcing dowel from the concrete slab into the parapet block, with
accompanying grouting. A bond beam would normally be provided in the block wall below the slab, but in this instance the slab, being
reinforced, may be used in place of a bond beam. If the structural roof system were of the joist type, the detail would be similar, except

that a bond beam would be required, with a vertical bar extending from the bond beam into the paraper.
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Fig. 6-15 Brick / Block Detail of Low Parapet W/ Protected Membrane Roof
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Fig. 6-16 shows an appropriate detail at a high parapet. Note the roof membrane below the roof insulation and continued over the slab
to lap with the wall membrane, where it should be sealed. If the roof structure were joists the vertical bars in the parapet wall would

be anchored in the bond beam.
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Fig. 6-16 Brick Veneer / Concrete Block Detail at High Parapet
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6-5 Movement Joints

The joints featured in Figs. 6-17 and 6-18 are commonly referred to as expansion joints or control joints. They run vertically in the
masonry wall, their purpose being to allow relatively unrestrained horizontal expansion and contraction. Clay brick expands with time
and concrete block shrinks to some extent, so the terms control or movement are more representative of their function. These joints
extend right through the wythe, or through both wythes if there is a veneer. As shown in Fig. 6-17, the joints are placed close to the
corners of buildings to prevent movements of abutting walls from causing local cracking and spalling, and they should also be placed
no further apart than about eight metres. There should also be control joints at points of natural weakness in the wall: for example, in

the vicinity of door and window openings.

Fig. 6-18 shows two acceptable movement/control joints. Note that the joint allows in-plane movement but the joint material may be
required to act as a shear key, inhibiting differential out-of-plane movement between the two sides of the joint. Note also that one

vertical core on each side of the joints is reinforced and grouted.
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Fig. 6-17 Typical Expansion Joint Placement (will vary with size of building)
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Fig. 6-18 Single-wythe Hollow Block Horizontal Section

Other masonry wall details are included in Appendix C of this document.

6.6 Construction Tolerances

Although all relevant dimensions for a building are clearly shown (or should be) on the construction drawings — in plan and section
views, the building cannot be constructed exactly to those dimensions. For example, a reinforced concrete beam shown dimensioned
6000 mm long may in fact be a few millimeters longer or shorter — which may be due to a small discrepancy in the formwork, to the
initial layout, to shrinkage or to thermal expansion or contraction. With this in mind, most specifications permit some small field
variations from the specified dimensions. For example, a 6000 mm long beam measuring 6002 mm delivered art the jobsite is likely to
be acceptable. These small field variations from the precise dimensions are referred to as tolerances. These tolerances, of course should
not be allowed to accumulate in a long building or a tall building to the point where the discrepancy becomes inconvenient.

Consequently, most specifications outline tolerances for individual members and for overall dimensions.

In Canada, the maximum tolerances are specified in the Canadian Standards Association Specification covering the various construction
materials — one specification for structural concrete, one for structural steel, and one for masonry. These tolerances are more liberal for
steel and concrete structures than they are for masonry. For example, a steel or concrete multi-storey structure can be out-of-plumb

(off vertical) by as much as 50 mm, while a masonry structure or its components can be outOof-plumb no more than 13 mm.

To some extent the strict tolerances imposed on masonry is understandable — especially for veneer that forms the finish coat for the
building, one that should look good. Another likely reason for the discrepancies between maximum tolerances for various materials is

the fact that these tolerances are set by different specification-writing committees.

oy - . -
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However, the differences in permissible tolerances can lead to serious problems. For example, if a multi-storey concrete structure is 50
mm out-of —plumb and the tolerance of 13 mm is observed by the mason, there is a discrepancy of 50 — 13 = 37 mm. This discrepancy
has to be allowed for in the construction. If the detail of the wall calls for an airspace of 20 mm behind the veneer, that airspace will
either become 57 mm or will be lost and some of the brick will have to be split off. And the situation can be worse if the concrete
contractor has violated those tolerances governing concrete. If the concrete is now too far in, the masonry contractor has to devise a
means to extend the shelf angle out, which adds to cost and will likely be done rather poorly. On the other hand, if the concrete
structure is too far out, the contractor may have to use a smaller angle and split the brick to a considerably smaller thickness than 90

mm. This, in turn, leads to higher compressive stresses in the brick — and possible failure.

The designer should be aware of the potential problems associated with tolerances, bear this in mind during design, and the inspection
of the building should be carefully carried out. Once the “footprint” of the building has been laid out, subsequent sub-trades will be

faced with having to accommodate their work within the as-built structure they now face.
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APPENDIX A

Excerpts from Part 5 of NBCC 1995
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Section 5.4 National Building Code of Canada 1995

(The following material has been taken directly from Part 5 of the National Building Code of Canada 1995)

Section 5.4. Air Leakage

5.4.1. Air Barrier Systems

5.4.1.1. Required Resistance to Air Leakage

1)

2)

Except where a building component or assembly separates interior conditioned space from the ground, or environ

mentally dissimilar interior spaces, the component or assembly shall contain an air barrier system.

An air barrier system is not required where it is can be shown that uncontrolled air leakage will not adversely affect
any of

a) the health or safety of building users,

b) the intended use of the building, or

¢) the operation of building services.

5.4.1.2. Air Barrier System Properties

1)

2)

3)

4)

5)

6)

Except sheet and panel materials intended to provide the principal resistance to air leakage shall have an air leakage

characteristic not greater than 0.02L/(s - m2) measured at an air pressure difference of 75 Pa.

The air leakage limit is permitted to be increased where it can be shown that the higher rate of leakage will not
adversely affect any of

a) the health or safety of building users,

b) the intended use of the building, or

d) the operation of building services.

The air barrier system shall be continuous
e) across construction, control and expansion joints,
f) across junctions between different buildings, and

g) around penetrations through the building assembly.

An air barrier system installed in an assembly subject to wind load, and other elements of the separator that will be

subject to wind load, shall transfer that load to the structure.

An air barrier system installed in assembly subject to wind load, and other elements of the separator that will be

subject to wind load, shall transfer that load to the structure.

Except an air barrier system installed in an assembly subject to wind load shall be designed and constructed to resist
100% of the specified wind load.
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7) Except deflections of the air barrier system and other elements of the separator that will be subject to wind load shall

not adversely affect non-structural elements at 1.5 times the specified wind load.

8) Where it can be shown by test or analysis that an air barrier system installed in an assembly will be subject to less
than100% of the specified wind load,
a) the air barrier system is permitted to be designed and constructed to resist the lesser load, and
b) deflections of the air barrier system and other elements of the separator that will be subject to wind load

shall not adversely affect non-structural elements at 1.5 times the lesser load.

Section 5.5 Vapour Diffusion
5.5.1. Vapour Barriers
5.5.1.1. Required Vapour Barrier

1) Except where a building component or assembly will be subjected to a temperature differential and a differential in

water vapour pressure, the component or assembly shall include vapour barrier.

2) A vapour barrier is not required where it can be shown that uncontrolled vapour diffusion will not adversely affect
any of
a) the health or safety of building users,
b) the intended use of the building, or

c) the operation of building services.

5.5.1.2. Vapour Barrier Properties and Installation

1) The vapour barrier shall have sufficiently low permeance and shall be positioned in the building component or
assembly so as to
a) minimize moisture transfer by diffusion, to surfaces within the assembly that would be cold enough to
cause condensation at the design temperature and humidity conditions, or
b) reduce moisture transfer by diffusion, to surfaces within the assembly that would be cold enough to cause
condensation at the design temperature and humidity conditions, to a rare that will not allow sufficient
accumulation of moisture to cause deterioration or otherwise adversely affect any of
i) the health or safety of building users,
i) the intended use of the building, or

iii) the operation of building services.

2) Where materials installed to provide the required resistance to vapour diffusion are covered in the scope of the

standards listed below, the materials shall conform to the requirements of the respective standards:
a) CAN/CGSB-51.33-M, “Vapour Barrier Sheet, Excluding Polyethylene, for Use in Building
Construction, “or
b) CAN.CGSB-51.34-M, “Vapour Barrier, Polyethylene Sheet for Use in Building Construction.”
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3) Coatings applied to gypsum wallboard to provide required resistance to vapour diffusion shall be shown to conform
with the requirements of Sentence (1) when tested in accordance with CAN/CBSB-1.501-M,
“Method for Permeance of Coated Wallboard.”

4) Coatings applied to materials other than gypsum wallboard to provide required resistance to vapour diffusion shall
be shown to conform with the requirements of Sentence (1) when tested in accordance with ASTM E 96, “Test

Methods for Water Vapour Transmission of Materials” by the desiccant method (dry cup).

A-5.2.1.2.(1) Interior Environmental Loads

The interior environmental conditions required depend on the intended use of the spaces in the building as defined in the building
program. Spaces in different types of buildings and different spaces within a single building may impose different loads on the separators
between interior and exterior spaces and between adjacent interior spaces. The separators must be designed to

withstand the expected loads.

A-5.3.1.2. Minimize

The word “minimize” is used because not all moisture ingress or accumulation in an assembly need be of concern. Few designs of
separators defined in Article 5.1.2.1. (Separation of Environment) can completely prevent condensation. For example, moisture
condensing during very cold weather may not affect the long-term performance of the assembly, provided the moisture dries out or is

drained away before it initials deterioration of the building materials.

A-5.3.1.2.(5) Heat Transfer through Fire Rated Glazed Assemblies

Thermal bridging through fire rated glazed assemblies should not be ignored; measures should be taken to minimize condensation.

A-5.4.1.1. Resistance to Air Leakage

The air barrier system in above grade building components and assemblies separating conditioned space from the exterior will reduce
the likelihood of condensation due to air leakage, discomfort from drafts, infiltration of dust and other pollutants, and interference in

the performance of building services such as HVAC and plumbing. These can lead to serious health or safety hazards.

Currently, the most obvious and significant problems are due to moisture-related mateial deterioration such as rot and corrosion, which
can lead to failure of component connections. Infiltration of dust and other pollutants can lead to a wide range of health problems.
Where the separator is subject to high moisture levels, the pollutants may include fungus spores. Interference with the performance of
building services can lead to unhealthy conditions, and potentially hazardous conditions during the heating season in

many regions of the country.

Where adjacent interior environments are sufficiently different, control of air flow between those spaces is necessary

to maintain conditions.

And air barrier system may be required in components and assemblies in contact with the ground to control the transfer of soil gases

such as radon and methane.
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A-5.4.1.2.(1) and (2) Air Leakage through the Air Barrier
System Material Requirements

The current requirements specify only a maximum air leakage rate for the material in the air barrier system that provides the principal

resistance to air leakage.

The report, “Air Permeance of Building Materials,” prepared by AIR-INS Inc. for CMHC (1988) identifies, from 36 common building
materials, 19 which would comply with the leakage limit of 0.02 L/(s - m?) at 75 Pa. Air leakage characteristics greater than the
maximum of 0.02 L/(s - m2) at 75 Pa may be acceptable where

° exterior temperatures are mild,

o the moisture content of the indoor air is low,

e the assembly is resistant to moisture-related deterioration,

* higher vapour permeance materials are installed toward the cold side ofthe assembly, or

the air barrier system separates two interior spaces that are not intended to provide significantly different environments.

System Requirements

Ideally, a maximum air leakage rate for the complete air barrier system would be specified. The maximum acceptable rate would
ultimately depend on warm and cold side temperature and humidity conditions, and on the susceptibility of the environmental
separator to moisture deterioration. Recommended maximum leakage rates for the air barrier system in an exterior envelope in most

locations in Canada, depending on indoor relative humidity, are as shown in Table A-5.4.1.2.

Table A-5.4.1.2.
Recommended Maximum Air Leakage Rates

Warm side relative Recommended maximum system
humidity at 210°C air leakage rate, L/(s - m2) at 75 Pa
<27% 0.15

27 to 55% 0.10

>55% 0.05

Determining the leakage rate of a particular assembly, however, is problematic. There is little information available on the airtightness
of the many air barrier systems used in building construction, and testing requires specialized equipment and expertise. Depending
on the type of test,

° testing may not represent the performance of the complete installed system

* location of deficiencies may be difficult to identify

o rectification of deficiencies may not be feasible.

Despite the difficulties, it is recommended, when using a system whose performance is not known, that tests be conducted.
Testing options include:
* laboratory tests of small sections of the air barrier system, including joints and intersections of different assemblies

* laboratory tests of large wall sections

® in-situ tests of characteristic envelope areas.
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A-5.4.1.2,(3) Airtightness of Components

It is important to note that Sentence 5.4.1.2.(3), pertaining to components of the air barrier system, is stated in such a fashion that the
selection of components is not limited to those for which a standard is identified. This approach permits more flexibility than is provided
by similar requirements in Part 9. So long as the selected component meets the performance requirements provided elsewhere in the

Section, the component may be used to provide the necessary resistance to air leakage.

Where the selected component falls within the scope of any of the standards listed, however, the component must also comply with the
standard. For example, if curtain wall is selected to clad a residential building, the glazed areas of the wall constitute part of the air barrier
system and must provide the required airtightness. As curtain wall is not within the scope of the CAN/CSA-A440-M standard, these
glazed areas need not comply with that standard. If, on the other hand, one decides to install standard residential windows, these must

conform to CAN/CSA-A440-M.
A-5.5.1.2,(1) Vapour Barrier Materials and Installation

In the summer, many buildings are subject to conditions where the interior temperature is lower than the exterior temperature. Vapour
transfer during these periods is from the exterior to the interior. In general, in Canada, the duration of these periods is sufficiently short,

the driving forces are sufficiently low, and assemblies are constructed such that any accumulated moisture will dissipate before

deterioration will occur.

Buildings such as freezer plants, however, may operate for much of the year at temperatures that are below the ambient exterior

temperature. In these cases, the “warm” side of the assembly would be the exterior and a detailed analysis on an annual basis is required.

Steady state heat transfer and vapour diffusion calculations may be used to determine acceptable permeance levels for the vapour barrier

and to identify appropriate positions for the vapour barrier within the building assembly.

The word “minimize” is used because not all moisture ingress or accumulation in an assembly need be of concern. Few designs of
separators defined in Article 5.1.2.1. can completely prevent condensation from occurring and many can accommodate some moisture

by limiting accumulation. For example, moisture condensing during very cold weather may not affect the long-term performance of the

assembly, provided the moisture dries out or is drained away before it initiates deterioration of the building materials.
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A-5.5.1.2.(2) Vapour Barriers

It is important to note that Sentence 5.5.1.2.(2) pertaining to materials intended to provide resistance to vapour diffusion, is stated in
such a fashion that the selection of materials is not limited to those traditionally recognized as vapour barrier materials or those for which
a standard is identified. This approach permits more flexibility than is provided by the equivalent requirements in Part 9. So long as the
selected material meets the performance requirements provided elsewhere in the Section, the material may be used to provide the

necessary resistance to vapour diffusion.

Where the selected material falls within the scope of either of the standards listed, however, the material must comply with that standard.

For example, if a peel-and-stick modified bituminous membrane is selected and will provide the necessary vapour diffusion resistance,

the installation of one of the ‘vapour barrier’ materials identified in the standard list is not required. If, on the other hand, one decides

to install polyethylene as the vapour barrier, the material must conform to CAN/CGSB-51.34-M.
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PERFORATIONS IN v BLOCK WALL AS REQ.D
MOISTURE CONTROL ¥
PANEL =,
\ a7
I .
BOSSES IN v O
MOISTURE CONTROL N
PANEL ’ .
—_—_/ N , F 4
MECHANICAL FASTENER % S— a ’
SPACED@200 MM O/C(MAX.) . v
N T [N »

DETAIL 1.4 ACRYLIC STUCCO/CONCRETE BLOCK DETAIL AT SLAB EDGE
FOR NON LOAD BEARING WALL




- BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

FINISH COAT
BASE COAT
MESH
MOISTURE CONTROL PANEL
INSULATION
CONT. MEMBRANE
(AIR BARRIER)

CONCRETE BLOCK

FASTENERS SPACED

@200MM O/C(MAX.)

BOSSES IN
MOISTURE CONTROL
PANEL

PERFORATIONS IN

MOISTURE CONTROL
PANEL

WEEP/VENT HOLES
@24"0.C.

CONTINUOUS FLASHING
ADHERED TO AIR BARRIER

HEAD FLASHING SEALED TO

U/S FLASHING AND

FASTENED TO SLAB

NOTE:SHIP LAP AR BARRIER OVER
HEAD FLASHING

FLASHING
SILL FLASHING c/w DRIP &

UPTURNED JAMB ENDS '__‘_‘\;

ETHAFOAM ROD

P

CLOSURE BREAK SHAPE

ALLOWS SLAB DEFLECTION

AIR BARRIER SEALED &
FASTENED TO WINDOW
FRAME

ALUM. WINDOW FRAME
THERMALLY BROKEN.
SECURED AT SILL

& JAMBS SLAB
DEFLECTION ALLOWED
AT HEAD

WINDOW SILL SEALED
TO WINDOW FRAME
AND FASTENED TO
BLOCKING SET INTO
CONC. BLOCK

DETAIL 1.5 ACRYLIC STUCCO/ CONCRETE BLOCK - WINDOW HEAD & SILL DETAIL




. . BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

CONTINUOUS BITUMINOUS
FLASHING OVER PARAPET

METAL COUNTERFLASHING

TREATED PLYWOOD

PARAPET FULLY ENCLOSED
IN INSULATION

CONT. MEMBRANE OVER
PARAPET, LAPPED & SEALED
TO ROOF MEMBRANE

BOSSES IN
MOISTURE CONTROL

1:10 MIN. SLOPE

PANEL

PERFORATIONS IN
MOISTURE CONTROL
PANEL

MECHANICAL FASTENERS SPACED
AT 200MM O/C(MAX.)

FINISH COAT

BASE COAT

MESH

MOISTURE CONTROL PANEL
INSULATION

CONT. A/V BARRIER MEMBRANE

CONCRETE BLOCK

—_—

TREATED TIMBER FRAMING
BOLTED TO BLOCK WALL

WOOD NAILER OR METAL "Z"
BARS VERTICAL

N, METAL BASE FLASHING

BALLAST FILTER FABRIC
INSULATION

[N

\—- ROOF MEMBRANE

REINFORCED CONCRETE SLAB
MORTAR JOINT OR CONCRETE

R BETWEEN BLOCK & CONC. SLAB

DETAIL 1.6 ACRYLIC STUCCO/CONCRETE BLOCK-DETAIL OF LOW PARAPET
W/ PROTECTED ROOF MEMBRANE (LOAD BEARING WALL)




} . BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

CONTINUE ROOF MEMBRANE
OVER PARAPET
T 1.1 .1 CAP FLASHING
[
1
WEEP HOLES @24"0/C - T L
M1 CONTINUE VAPOUR BARRIER
L~ e L UP AND OVER PARAPET WALL
— |+ '?'7' WOOD NAILERS OR METAL
e [ "Z" BARS VERTICAL
— | LHd
N 19 \..!1
gy % § Pt
~—tard i
< I éi T&TL
o], " i CONCRETE BLOCK GROUTED SOLID
T [ pif e e
- ko
e P8 e il
e MEMBRANE ON ONE SIDE
e d 0 e OF PARAPET ONLY
__; ‘é%"‘ -:l
BOSSES IN |- E; t - CONTINUE WALL MEMBRANE UP OVER
MOISTURE CONTROL By Y A SLAB AND OVERLAP W/ ROOF MEMBRANE
PANEL (R
— 1.0 e
PERFORATIONS IN el @; -
MOISTURE CONTROL — | 160
PANEL — LfRe
(ECH AN
M
H
A L]
J—__{ fi,'-:".'.. v, -.~'f._
MECHANICAL FASTENER e I R SR O
SPACED@200 MM 0/C (MAX.) e A i e IR N
_.—{ " \'" .-"."'."‘f
METAL FLASHING 7 -
-
— kL REINFORCED CONCRETE SLAB
B - PROVIDE DEFLECTION SPACE
- WITH LATERAL SUPPORT FOR
BLOCK WALL AS REQD.
FINISH COAT
BASE COAT
MESH
MOISTURE CONTROL PANEL
INSULATION
CONT. A/V BARRIER MEMBRANE e
CONCRETE BLOCK

DETAIL 1.7 ACRYLIC STUCCO/CONCRETE BLOCK-DETAIL AT HIGH
PARAPET FOR NON LOAD BEARING ASSEMBLY




- BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

CONTINUE ROOF MEMBRANE
OVER PARAPET

CAP FLASHING

CONTINUE VAPOUR BARRIER
UP AND OVER PARAPET WALL

K
s
i

WOOD NAILERS OR METAL
"Z" BARS VERTICAL

CONCRETE BLOCK GROUTED SOLID

ST T T T T

MEMBRANE ON ONE SIDE
QOF PARAPET ONLY

| i CONTINUE WALL MEMBRANE UP OVER
- i SLAB AND OVERLAP W/ ROOF MEMBRANE
L | -
= ]
PERFORATIONS IN -
MOISTURE CONTROL — | -
PANEL 4
T l. ¢
BOSSES IN — 1. _‘ J_ L _J l
MOISTURE CONTROL o § i
- - o, LI S N
PANEL EE s RS AN /—v
MECHANICAL FASTENER ‘ . Ly T e
SPACED @ 200 MM O/C(MAX.) —1. TS
2 | L ". ‘ :‘.'
— [ 4
L {7
.
Bk \_
= REINFORCED CONCRETE SLAB
E)
LT
g MORTAR JOINT OR CONCRETE
ud S BETWEEN BLOCK & CONCRETE
-1y 1 SLAB
— (>
FINISH COAT d
BASE COAT wll 3 NS
MESH -1 4
MOISTURE CONTROL PANEL [ 1 |yd=—
INSULATION n=a
CONT. A/V BARRIER MEMBRANE 4. 14
CONCRETE BLOCK - Eile B BN
= — ——
Ty +4
IR NS
- -

DETAIL 1.8 ACRYLIC STUCCO/CONCRETE BLOCK-DETAIL AT HIGH
PARAPET FOR LOAD BEARING ASSEMBLY




. BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

FINISH COAT
BASE COAT

MESH

MOISTURE CONTROL PANEL
INSULATION

CONT. AIR BARRIER
SHEATHING

STEEL STUDS

GYPSUM BOARD

CONTROL JOINT
CAULKING & ETHAFORM ROD

CONCRETE COLUMN

PERFORATIONS IN

MOISTURE CONTROL

PANEL

MECHANICAL FASTENERS
SPACED @ 200 MM O/C(MAX.)

BOSSES IN
MOISTURE CONTROL
PANEL

PES——

PROVIDE STRUCTURAL

remmemne CONNECTIONS AS PER

CSA CAN3 - A370
CONNECTORS FOR
MASONRY SECTION 6.2.3

TAPE SEALANT

DETAIL 1.9 ACRYLIC STUCCO/CONCRETE BLOCK - CONTROL JOINT




. BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

PERFORATIONS IN
MOISTURE CONTROL
PANEL

BOSSES IN
MOISTURE CONTROL
PANEL

CONTROL JOINT
SEALANT IN 3/8" MIN.

ETHAFOAM ROD

REINFORCED CONCRETE
COLUMN

MECHANICAL FASTENER
SPACED @200 MM O/C{MAX.)

FINISH COAT

BASE COAT

MESH

MOISTURE CONTROL PANEL
INSULATION

CONT. MEMBRANE

(AIR BARRIER)

CONCRETE BLOCK

e

|

NN

PROVIDE ANCHORS AS
- PER CSA A370
CONNECTORS FOR
MASONRY

s

DETAIL 1.10 ACRYLIC STUCCO/CONCRETE BLOCK - CONTROL JOINT




' - BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

FINISH COAT {
BASE COAT
MESH

MOISTURE CONTROL PANEL . - COURSE GROUTED

RIGID INSULATION ; IF REQ.D BY THE DESIGN
AIR/VAPOUR BARRIER MEMBRANE ’ -
CONCRETE BLOCK

EXHAUST DUCT WRAPPED
IN INSULATION & AIR
BARRIER
L Y 4 L L b bW
a . ‘4 ‘- - . l‘l »
44 M b AL 4 4 4 & & 4
L 4% e b be
WEEP/VENT HOLES @ st e b e aa
24" 0.C. ab Pl -
e LU SO U S R
ETHAFOM ROD & CAULKING

“ \_ CONNECTION TO

SLAB AS REQUIRED
BY THE DESIGN =

CONTROL JOINT

SEAL LOUVER TO DUCTWORK

LOUVRED VENT ¢/w DAMPER

MEMBRANE SEALED TO DUCT

SEAL LOUVER TO DUCTWORK

PERFORATIONS iN

MOISTURE CONTROL
PANEL

ZDRYWALL BULKHEAD
ON FURRING CHANNELS

BOSSES IN
MOISTURE CONTROL
PANEL

MECHANICAL FASTENERS
SPACED@200 MM O/C (MAX.)

DETAIL 1.11 ACRYLIC STUCCO/CONCRETE BLOCK-EXHAUST VENT DETAIL




] . BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

|

FINISH COAT

BASE COAT

MESH

MOISTURE CONTROL PANEL
INSULATION

CONT. MEMBRANE

(AIR BARRIER)

CONCRETE BLOCK

PERFORATIONS IN
MOISTURE CONTROL
PANEL

MECHANICAL FASTENERS
SPACED@200 MM O/C(MAX.)

BOSSES IN

MECHANICAL FASTENERS
CONCRETE SLAB
DOUBLE MEMBRANE

MOISTURE CONTROL

L]

b,

-8

PORTION UNBONDED

CONTROL JOINT
CAULKING & ETHAFOAM ROD

[ 4 B
Py
) ]

5

h ¥

b Y

T T

DETAIL 1.12 ACRYLIC STUCCO/CONCRETE BLOCK-COLD SOFFIT DETAIL




. BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

2. STEEL STUD BACKUP

PERFORATIONS IN
MOISTURE CONTROL
PANEL

BOSSES IN
MOISTURE CONTROL
PANEL

MECHANICAL FASTENER
SPACED@200 MM O/C(MAX.}

\ Y X

L L EL LR LT T T

:

.

INNANRARAIARnRnRn

—-SEE DETAIL 2.2

B

L OWSJ

METAL ROQF DECKING

GYPSUM BOARD SHEATHING
AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

FIBREBOARD

ROOF MEMBRANE

DOUBLE TRACK TO ALLOW FOR
DEFLECTION OF THE STEEL BEAM

GYPSUM BOARD

STEEL STUDS @ 16" O.C.
EXTERIOR SHEATHING
AIR/VAPOUR BARRIER MEMBRANE
INSULATION

MOISTURE CONTROL PANEL
MESH

BASE COAT

FINISH COAT

SEE DETAIL 2.3

DETAIL 2.1 ACRYLIC STUCCO / STEEL STUD - O.W.S.J.




‘ . BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

VENT HOLES

@24"0.C.

PERFORATIONS IN
MOISTURE CONTROL
PANEL

BOSSES N
MOISTURE CONTROL
PANEL

METAL FLASHING

CAULKING & ETHAFOAM ROD

AIR BARRIER MEMBRANE
TO ACCOMODATE
DEFLECTION

MECHANICAL FASTENER
SPACED @ 200 MM O/C{MAX.)

—_—

____/

LLLI_L_!I IL’.Ll_l ll I_L IL.I_J lJ_l L.l_ll

AIR BARRIER

CONTINUE VAPOUR BARRIER
UNDER PARAPET CONSTRUCTION

e

Illllllll III'I

AN

DETAIL 2.2 ACRYLIC STUCCO/ STEEL STUD
PARAPET DETAIL @ O.W.5.J.

OowsJ

DOUBLE TRACK SUPPORT FOR
FOR DEFLECTION OF STEEL BEAM

CONTINUE VAPOUR BARRIER
UNDER PARAPET CONSTRUCTION
DOWN FACE OF EXTERIOR WALL
RETURN VAPOUR BARRIER UNDER
BEAM TO INTERIOR FACE OF
STEEL STUD PARTITION



’ - BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

PERFORATIONS IN | —
MOISTURE CONTROL g YPSUM BOARD
PANEL [ STEEL STUDS @ 16" O.C.
=N ] EXTERIOR SHEATHING
BOSSES IN |- AlR{JVAP%JR BARRIER MEMBRANE
INSULATION
ML e CONTROL “V’—-:} MOISTURE CONTROL PANEL
|- MESH
MECHANICAL FASTENER BASE COAT
SPACED @ 200 MM O/C = | FINISH COAT
(MAX.) | -
o T—
WEEP HOLES |
@24"0.C = ‘
FLASHING ___/ <
<
L 4 Z
<
I L <

DETAIL 2.3 ACRYLIC STUCCO/ STEEL STUD - AT FOUNDATION




’ - BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

FINISH COAT
BASE COAT

MESH

MOISTURE CONTROL PANEL
INSULATION

CONT. AIR BARRIER
EXTERIOR SHEATHING
STEEL STUDS

GYPSUM BOARD

BOSSES IN
MOISTURE CONTROL
PANEL

MECHANICAL FASTENER
SPACED®@200 MM O/C(MAX.)

PERFORATIONS IN .
MOISTURE CONTROL
PANEL

WEEP HOLES @ 24"
0.C.

CONTINUOUS FLEXIBLE

FLASHING ADHERED TO
AIR BARRIER

PARGED RIGID INSULATION

e 2" MIN. FROM
L1 SLAB EDGE

AY

/} ! /—BOTTOM TRACK

g 4

LS
a
IS
USel

\— REINF. CONCRETE SLAB

DETAIL 2.4 ACRYLIC STUCCO / STEEL STUD DETAIL
AT FOUNDATION




. BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

FINISH COAT

BASE COAT

MESH

MOISTURE CONTROL PANEL
INSULATION

CONT. AIR BARRIER
EXTERIOR SHEATHING
STEEL STUDS

GYPSUM BOARD

BOSSES IN

MOISTURE CONTROL

PERFORATIONS IN
MOISTURE CONTROL
PANEL

CONTINUOUS FLEXIBLE
FLASHING ADHERED TO
AIR BARRIER

WEEP/VENT HOLES
@24"0.C.

SEALANT IN 5/8" JOINT

MECHANICAL FASTENER
SPACED @ 200 MM O/C(MAX.)

2" MIN.
TOSLAB EDGE

BOTTOM TRACK
¢/w DRILLED ANCHOR

SLAB

§<—REINF. CONCRETE

<

|~ DETAIL 2.14,2.15

><—OPEN JOINTS 1/4" MIN.

OUTER TRACK ANCHORED TO SLAB
NEITHER SHEATHING NOR DRYWALL
ATTACHED TO OUTER TRACK

VERTICAL STUDS FASTENED

TO INSIDE INNER TRACK
SNUG/SLIDING FIT
INSIDE OUTTER TRACK

DETAIL 2.5 ACRYLIC STUCCO/ STEEL STUD DETAIL AT SLAB EDGE




‘ . BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

PLYWOOD NAILERS

RAC
CONTINUOUS SECURED TO TOP TRACK
FIASHING OVER PARAPET
METAL COUNTER i 1:10 MIN. SLOPE
ETALC
FLASHING WOOD NAILER
TREATED PLYWOOD

TREATED PLYWOOQOD Y

A N INTERIOR SIDE

| OF STUDS

ETHAFOAM ROD > R‘
PARAPET FULLY ! METAL BASE
ENCLOSED IN l P / FLASHING
INSULATION

BALLAST FILTER

6" STEEL STUDS N
\ FABRIC INSULATION
MECHANICAL FASTENER

]
|
|
|
|
SPACED@200 MM O/C{MAX.) [N | %
. | —i
AIR BARRIER CONT. OVER "J,\~ | B ]
[
|
[
|
N

PARAPET, LAPPED & SEALED
TO ROOF MEMBRANE

DRYWALL SHEATHING
EXTERIOR SIDE

O T ot W i
AY
.
&
a4
PaN
<
4
&
£

OF STUDS
hd a2 « 9
< 4 4
2" DISTANCE \ < S e
ANCHORTO ! - < -
SLAB EDGE ) E: q A q

DRILLED ANCHORS

REINFORCED CONCRETE SLAB

\l \——— ROOF MEMBRANE

DETAIL 2.6 ACRYLIC STUCCO / STEEL STUD
DETAIL AT LOW PARAPET




. BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

DETAIL 2.6 SIM.

CAP FLASHING

[ ETHAFOAM ROD & CAULKING
<o 2 PLY ROOF MEMBRANE
} PLYWOOD SHEATHING
e STEEL STUD PARAPET FRAMING
BATT INSULATION
- SHEATHING
RIGID INSULATION
- MOISTURE CONTROL PANEL
PERFORATIONS IN MESH
MOISTURE CONTROL — BASE COAT
PANEL |- FINISH COAT
MECHANICAL FASTENERS AR BARRIER MEMBRANE
SPACED@200 MM O/C (MAX)
g ROOF MEMBRANE
FIBREBOARD
e RIGID INSULATION
BOSSES IN VAPOUR BARRIER
M&SEIURE CONTROL — oo REINFORCED CONCRETE SLAB ¢

- =

CONTINUE VAPOUR BARRIER
UNDER STEEL STUD TO
EXTERIOR WALL FACE

SEE DETAIL 2.14,2.15

DETAIL 2.7 ACRYLIC STUCCO/ STEEL STUD
DETAIL AT HIGH PARAPET




- BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

:

0%

DETAIL 2.6 SIM.

CONTINUE ROOF MEMBRANE
OVER PARAPET

COPING
FOAM BACKING ROD

2 PLY ROOF MEMBRANE
PLYWOOD SHEATHING
STEEL STUD PARAPET FRAMING

/

J

CONTINUE WALL MEMBRANE UP
AND OVER ROOF SLAB AND
OVERLAP WITH ROOF MEMBRANE

LI 2N BATT INSULATION
e f SHEATHING
4 ’ <] RIGID INSULATION
> ‘:; AIR SPACE
L . 1 MOISTURE CONTROL PANEL
> ‘ MESH
L % BASE COAT
N . FINISH COAT
‘ . <h BRACE PARAPET AS REQUIRED
PERFORATIONS iN o ~ ROOF MEMBRANE
MOISTURE CONTROL ) , FIBREBOARD
PANEL — . < RIGID INSULATION
> ‘ VAPOUR BARRIER
— .4_} REINFORCED CONCRETE SLAB
BOSSES IN ’ ‘4 \
MOISTURE CONTROL L ,,
PANEL P. {'
1 FLl |
FASTENERS SPACED AT laedl o coal e val LZ
ZOOMMO/C(MAX') - ."‘:‘ . ‘\ .t .“:4:\ ", "‘.".od ra
T BN PRSP
N PR ST R AT
— 1 * v » ’ * 5 a
T T
B SEAL
'-—

DETAIL 2.8 ACRYLIC STUCCO/ CONCRETE BLOCK
DETAIL AT HIGH PARAPET




. BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

FINISH COAT
BASE COAT
MESH
MOISTURE CONTROL PANEL
INSULATION 3
CONT. AIR BARRIER ¥ T T
EXTERIOR SHEATHING L — || L R CONCRETE
STEEL STUDS Heee—i | i AB
GYPSUM BOARD il Hye
+ [ 4
WEEP/VENT HOLES
@24"0.C. —
- N
. 4
CONTINUOUS S I o
FLASHING -
ADHERED TO AIR y
BARRIER "~ CLOSURE BREAK
__/ SHAPE ALLOWS
HEAD FLASHING SLAB DEFLECTION
SEALED TO U/S \ N
FLASHING AND
FASTENED TO U/$ \ 'A N AR BSA'ERN'EBS?LED
OF SLAB & FASTI T
WINDOW FRAME
ETHAFOAM ROD ALUM. WINDOW FRAME
— THERMALLY BROKEN.,
SILL FLASHING ; SECURED AT SILL
c/wDRIP & — & JAMBS SLAB
UPTURNED JAMB | { . DEFLECTION ALLOWED
ENDS | I . ATHEAD
b1 I\
PERFORATIONS IN — Il I \
r;?r\!ASETLURE CONTROL ( E : : \ WINDOW SILL SEALED
MECHANICAL FASTENERS T 1| e TO WINDOW FRAME
SPACED@200 MM O/C (MAX) —:1 i1 £$5DE LF/TC‘-‘%LES‘%DATCOK
! g {F NOT LOAD BEARING
BOSSES IN — 1],
MOISTURE CONTROL i i
PANEL — 1] 1
]

DETAIL 2.9 ACRYLIC STUCCO / STEEL STUD
WINDOW HEAD & SILL DETAIL




. BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

FINISH COAT

BASE COAT

MESH

MOISTURE CONTROL PANEL
INSULATION

CONT. AIR BARRIER
EXTERIOR SHEATHING

STEEL STUDS | po——————
GYPSUM BOARD |

EXHAUST DUCT WRAPPED
IN INSULATION & AIR
BARRIER

WEEP/VENT HOLES P S
@24"0.C. L L
\_ CONNECTION TO
SLAB AS REQUIRED
BY THE DESIGN
SEAL LOUVER TO DUCTWORK .
LOUVRED VENT ¢/w DAMPER
MEMBRANE SEALED TO DUCT

8 ZGYF’SUM BOARD BULKHEAD

ON FURRING CHANNELS
PERFORATIONS IN

MOISTURE CONTROL
PANEL

MECHANICAL FASTENERS
SPACED @ 200 MM O/C (MAX.)

BOSSES IN
MOISTURE CONTROL
PANEL

DETAIL 2.10 ACRYLIC STUCCO/STEEL STUD
EXHAUST VENT DETAIL




- BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

FINISH COAT
BASE COAT
MESH
MOISTURE CONTROL PANEL
INSULATION
CONT. MEMBRANE
(AIR BARRIER)
SHEATHING
STEEL STUDS
GYPSUM BOARD

PERFORATIONS IN
MOISTURE CONTROL
PANEL

MECHANICAL FASTENERS
SPACED@200 MM O/C(MAX)

BOSSES IN
MOISTURE CONTROL
PANEL

OVERLAPPING WIRE MESH

MECHANICAL FASTENERS

CONCRETE SLAB
DOUBLE MEMBRANE

PORTION UNBONDED ;

T

CONTROL JOINT
CAULKING & ETHAFOAM ROD

')

U

T

3

DETAIL 2.11 ACRYLIC STUCCO/STEEL STUD
COLD SOFFIT DETAIL

47




’ - BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

X

A A

FINISH COAT

BASE COAT

MESH

MOISTURE CONTROL PANEL
INSULATION

CONT. AIR BARRIER
SHEATHING

STEEL STUDS
GYPSUM BOARD

DOUBLE STUD WHERE
/ ABUTTING COLUMN

X

L S————

/—— STUD FASTENED TO COLUMN

X

3 s p L s p
MOVEMENT JOINT = £ v . v .
! 3 A T
CONCRETE COLUMN p— vl
PERFORATIONS IN R R
MOISTURE CONTROL —_— L S
PANEL ( —

MECHANICAL FASTENERS
SPACED®@200 MM O/C (MAX.)

[4 L v . i

e
NN K

BOSSES IN e
MOISTURE CONTROL
PANEL | I I I l

DETAIL 2.12 ACRYLIC STUCCO / STEEL STUD
CONTROL JOINT




’ - BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

DOUBLE STUD WHERE
/ ABUTTING COLUMN

PERFORATIONS IN
MOISTURE CONTROL

\

PANEL /_. STUD FASTENED TO COLUMN
BOSSES IN
MOISTURE CONTROL
PANEL 7
3 : v
- b
-S [ [
- .
b
L4 G
4 14

.—/ ' L4
- 4
MOVEMENT JOINT \ N

ETHAFOAM ROD

MECHANICAL FASTENER
SPACED@200 M O/C{MAX.)

REINFORCED CONCRETE

FINISH COAT COLUMN

BASE COAT

MESH

MOISTURE CONTROL PANEL
INSULATION

CONT. MEMBRANE

(AIR BARRIER)

EXTERIOR SHEATHING
STEEL STUDS

GYPSUM BOARD

DETAIL 2.13 ACRYLIC STUCCO / STEEL STUD
CONTROL JOINT




l - BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

|

PEEL AND STICK AIR
BARRIER MEMBRANE

REINFORCED CONCRETE SLAB

N N
4 B
7 | 4
B
:N Pay
4 /
FaN FaN
B
14
v [\

OPEN JOINTS 1/4" MIN.
CAULKING

LEAVE IN PLACE BACKING PART OF

AIR BARRIER MEMBRANE AT MEMBERANE
OVERLAP AT CONSTRUCTION JOINT
ONLY TO ALLOW FOR MOVEMENT.

RIGID INSULATION

DETAIL 2.14 AIR VAPOUR BARRIER DETAIL AT MOVEMENT JOINT




I - BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

INSULATION
DRILL IN INSERTS AS REQUIRED
(TYPICAL)
REINFORCED CONCRETE SLAB
Iy =
B
PaN
4 -8
1N
4 B
|4 4
Y
Y P- Y -/—
4
VAN VAN
-
b
v (N
A,
BOTH MEMBRANES BONDED

OPEN JOINTS 1/4" MIN.

UNBONDED MEMBRANE

PEEL AND STICK MEMBRANE
(AIR BARRIER)

EXTENDING PAST MOVEMENT
JOINT 4" MIN. EA. SIDE

APPLY TORCHED ON MEMBRANE
(AIR BARRIER) OVER PEEL AND
STICK MEMBRANE

BONDED MEMBRANE

BOTH MEMBRANES BONDED

DETAIL 2.15 ALTERNATE MEMBRANE DETAIL AT MOVEMENT JOINT




l - BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

|

3. MISCELLANEOUS DETAILS

CONTINUOUS BITUMINOUS
FLASHING OVER PARAPET

CONTINUE AIR AND VAPOUR BARRIER OVER PARAPET

METAL CAP FLASHING ROOF MEMBRANE
“a FIBREBOARD
RIGID INSULATION
AIR/VAPOUR BARRIER MEMBRANE
GYPSUM BOARD SHEATHING
VENT HOLES — - METAL ROOF DECKING
@24"0C. o7
] %, " o%
GROUT BLOCK SOLID A i
Cdlat
\ / t 1
gtz [P ]
Fge il L L] L
—-I/ ,
&ﬂ- P & [ 5 Z
PERFORATIONS [N L {; : é ?
MOISTURE CONTROL ~ g
PANEL N s
Ie7NNy
NT— / ¢ SUPPORT METAL DECKING PARALLEL
BOSSES IN ) A W/L3"x3"x1/4" CONTINUOUS
“ ; WELDED TO 3/8"x3/8"x6" LONG
'F\J"&SE[URE CONTROL i) _"// o/ PLATE @ 24" O.C. TYPICAL
A, H 1/ »,
~'--—i:g i %’
7R
_—Jv/i i /;
' 5, b
_JZ j/// CONCRETE BLOCK r/w 15M @
— 1 [4=———"480C VERT.TYPICAL
7 . ¥ AIR/VAPOUR BARRIER
Yl 27/ INSULATION
MECHANICAL FASTENER 4 ,” ;/ m%!;TURE CONTROL PANEL
SPACED@200 MM O/C(MAX) ! ___; //’ ;" Brer COAT
L __1? % FINISH COAT
Is7NB7
AN, K4

DETAIL 3.1 ACRYLIC STUCCO / CONCRETE BLOCK WALL
PARALLEL TOO.W.S.J.




. BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

SEEDETAIL3.3

bl
E % 3! %

% 5

owsJ

METAL ROOF DECKING

Lowee GYPSUM BOARD SHEATHING
AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

FIBREBOARD

ROOF MEMBRANE

O et

GYPSUM BOARD
METAL FURRING CHANNELS
CONCRETE BLOCK
AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

N%gPITURE CONTROL PANEL

BASE COAT
FINISH COAT

i sy om0 ) R 01

o i s

PERFORATIONS IN
MOISTURE CONTROL
PANEL

BOSSES IN
MOISTURE CONTROL
PANEL

MECHANICAL FASTENER
SPACED@200MM O/C(MAX)

SEE DETAIL3.56 &3.7

DETAIL 3.2 ACRYLIC STUCCO / CONCRETE BLOCK
NTS O.W.S.J. CONNECTION
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CONTINUE AIR &/APOUR BARRIER OVER PARAPET
CONTINUQUS BITUMINOUS

FLASHING OVER PARAPET ROOF MEMBRANE
FIBREBOARD
METAL CAP FLASHING RIGID INSULATION
AIR/VAPOUR BARRIER MEMBRANE
T GYPSUM BOARD SHEATHING
VENT HOLES M METAL ROOF DECKING
@24"0.C. . % OSW.J.
AT PARAPET L. VKA.
o]
RZENZ= 0
GROUT BLOCK SOLID = ? r
VA
BEARING PLATE H— [7 _l J_ l
DETAIL N~ ;N / 3
MECHANICAL FASTENER X g 7/ N/ o=
SPACED@200MM O/C(MAX) S

i
OWSJ WELDED TO ANCHOR PLATE

FINISH COAT c/w 2-5/8" DIA X 16" LONG
BASE COAT — ANCHORS PER PLATE
MESH -

MOISTURE CONTROL PANEL

INSULATION |

JoisT

AIR VAPOR BARRIER - N i
“ BEYOND ||

CONCRETE BLOCK -

o,

-

'
NN

]
N

P
%
i/
MOISTURE CONTROL 7R %
PANEL | — ? / 16"
| ~ / ; REINFORCED BOND BEAM
vl ) A
|-
(O 17887
PANEL — / /
=2 7RN
—AN,

DETAIL 3.3 ACRYLIC STUCCO / CONCRETE BLOCK
PARAPET DETAIL@ O.W.5.).
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~— DETAIL 3.5

X

AN

KA %

X,

'Y

“h
/B
‘B ows)
= METAL ROOF DECKING

e GYPSUM BOARD SHEATHING
AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

FIBREBOARD

ROOF MEMBRANE

PROVIDE LATERAL SUPPORT

N

-

X

%

s

GYPSUM BOARD

METAL FURRING CHANNELS
CONCRETE BLOCK

AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

MOISTURE CONTROL PANEL
MESH

BASE COAT
FINISH COAT

X

U U U U AU U UU LR AR

Soow 8 S  N N

PERFORATIONS IN
MOISTURE CONTROL
PANEL

== P —————"""BOSSES IN
MOISTURE CONTROL
PANEL

MECHANICAL FASTENER
SPACED @ 200 MM O/C{MAX.)

DETAIL 3.6 &3.7

DETAIL 3.4 ACRYLIC STUCCO/ CONCRETE BLOCK
NTS O.W.S.J.CONNECTION@ STEEL BEAM
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IR/VAPOUR BARRIER
VENT HOLES MEMBRANE
@24"0.C.

kY

SPACED@200MM O/C(MAX)
DEFLECTION SPACE FILLED WITH
COMPRESSIBLE,SEMI-RIGID
INSULATION

PERFORATIONS IN

MOISTURE CONTROL
PANEL

ARRRRNRRNNN

-
—
e
_..._-I f Y {; . 4 *‘% }g‘ a\
q i 4 4, 7 AN ;"j & ;"[ Y Z
1
o m it N
— <—  STEEL BEAM
J— %,
| et METAL FURRING CHANNELS ows)
] / GYPSUM BOARD SHEATHING
)= ' AIR/VAPOUR BARRIER P
B INSULATION ~ ~~_ P
MOISTURE CONTROL"PANEL A
AIR BARRIER i MESH NN py
MEMBRANE TO __—\ - BASE COAT NS s
ACCOMODATE el FINISH COAT . yd
DEFLECTION i d : L
BOSSES IN /N - \ \
MOISTURE CONTROL — 1 | ™\\__ LATERAL SUPPORT CONNECTOR
PANEL = N IN ACCORDANCE WITH CSA A370,
S— ™
MECHANICAL FASTENER . 9 TO ACCOMODATE DEFLECTION
]
My
L

NN RNRENN

DETAIL 3.5 STUCCO / CONCRETE BLOCK
PARAPET DETAIL @ O.W.S.J.




. BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

PERFORATIONS IN
MOISTURE CONTROL

PANEL

MECHANICAL FASTENER
SPACED@200MM O/C{IMAX)

BOSSES IN

MOISTURE CONTROL

PANEL

WEEP HOLES |
@ 24" o/c
FLASHING ————j

CEMENT BOARD OR PARGING
OVER RIGID INSULATION

CONCRETE BLOCK

AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

MOISTURE CONTROL PANEL
MESH

BASE COAT

FINISH COAT

an
'
»

DETAIL 3.6a ACRYLIC STUCCO/CONCRETE BLOCK

AT FOUNDATION

1-15M BAR CONTINUOUS
IF REQUIRED

]

FLASHING

2-20M CONTINUOUS
TOP & BOTTOM

CEMENT BOARD OR PARGING
OVER RIGID INSULATION

JULU ULARRE

v
2
3
£ 5" CONCRETE FLOOR SLAB
& 06" COMPACTED GRANULAR
o FiLL, COMPACTED BASE

v &
H 4 3 4 Ar

DETAIL 3.6b ACRYLIC STUCCO/ CONCRETE BLOCK
AT FOUNDATION BOND BEAM
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A
=g CONCRETE BLOCK WALL
Mgy AIR/VAPOUR BARRIER MEMBRANE
N W |_|=—RiGID INSULAT&ON
- B S T
PERFORATIONS IN — 17 M(EJSIHTURE CONTROL PANEL
MOISTURE CONTROL - BASE COAT
PANEL — T F | FinisHCoaT
MECHANICAL FASTENER = \
SPACED@200MM O/C(MAX) =
— 5" CONCRETE FLOOR SLAB
BOSSES IN s 41 6" COMPACTED GRANULAR FILL
MQIETURE CONTROL — | COMPACTED BASE
WEEP HOLES —

@ 24" o/c i‘/
FLASHING

DETAIL 3.7a ACRYLIC STUCCO/CONCRETE BLOCK
AT FOUNDATION

=~ CONCRETE BLOCK WALL
= /w15M@4-0" 0.C.
VERTICAL TYPICAL
CONTINUOUS L4" % 4" x 3/8" TYPICAL
CONNECT TO WALL W/ 3/8" OUTRIGGERS
WEEP HOLES AND 8" x 4° x 3/8" WELD PLATE
@24"o/c w/2-1/2" DiA x 6" LONG STUDS @
24" q"c‘
—l -
s s a .
FLASHING ‘ [
CEMENT BOARD
OR PARGING OVER
INSULATION

DETAIL 3.7b ACRYLIC STUCCO/ CONCRETE BLOCK
AT FOUNDATION
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ETAILS

4. WOOD BACKUP

TYPICAL WALL CONSTRUCTION TYPICAL WALL CONSTRUCTION

FINISH COAT
BASE COAT
MESH

MOISTURE CONTROL PANEL FINISH COAT
AIR SPACE BASE COAT
TAR PAPER MOISTURE CONTROL PANEL
EXTERIOR SHEATHING AIR SPACE
RIGID INSULATION
STUD WALL oD Ul
BATT INSULATION EXTERIOR SHEATHING
VAPOUR BARRIER STUD WALL
GYPSUM BOARD BATT INSULATION
VAPOUR BARRIER
FASTENER SPACED AT STUD WALL >
200 MM O/C (MAX.) GYPSUM BOARD
FASTENER SPACED AT
PERFORATIONS IN 200 MM O/C {MAX}
MOISTURE CONTROL ™"
PANEL |
BOSSES IN el Ll
MOISTURE CONTROL PERFORATIONS IN I, )\ .
PANEL MOISTURE CONTROL {
PANEL
DETAIL 1
DETAIL3
BOSSES IN
MOISTURE CONTROL
PANEL
FLASHING
FLASHING
DETAIL2
DETAIL4
rd
VENTIN
VENTIN MOISTURE CONTROL PANEL
MOISTURE CONTROL PANEL
WITHOUT CAVITY {NSULATION WITH CAVITY INSULATION

DETAIL 4.1 TYPICAL WOOD FRAME CONSTRUCTION APARTMENT BUILDING
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TYPICAL WALL CONSTRUCTION

FINISH COAT

BASE COAT

MESH

MOISTURE CONTROL PANEL
WATER RESISTNT BARRIER
SHEATHING

STUD WALL

BATT INSULATION

VAPOUR BARRIER

GYPSUM BOARD

FLASHING l '

i
FOAM ROD & CAULKING A
AT MOVEMENT JOINT

WEEP HOLES @ 24" O.C.

PERFORATIONS IN
MOISTURE CONTROL
PANEL

DETAIL 1

BOSSES IN
MOISTURE CONTROL
PANEL

MECHANICAL FASTENER
SPACED @200MM O/C{MAX)

WATER RESISTANT BARRIER
TO OVERLAP FLASHING

WEEP HOLES@24" O.C.
FLASHING

PARGING ON CONC.

FOUNDATION DETAIL2

SILL GASKET

DETAIL 4.2 DETAILS OF CEMENTITIOUS STUCCO AT GROUND AND
FLOOR LEVELS (UNINSULATED CAVITY)
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FYPICAL WALL CUND (RUCTIUN

FiNISH COAT

BASE COAT

MESH

MOISTURE CONTROL PANEL

RIGID INSULATION
TAR PAPER

EXTERIOR SHEATHING
STUD WALL

BATT INSULATION
VAPOUR BARRIER
GYPSUM BOARD

FLASHING —_——

FOAM ROD & CAULKING
AT CONTROL JOINT

PERFORATIONS IN
MOISTURE CONTROL
PANEL

otk e o S o R0 S P B B

BOSSES IN DETAIL 3

Sl
MOISTURE CONTROL
PANEL

Tl . o W

e

- NOTE: WITH INCREASED THICKNESS OF RIGID
- INSULATION THE VAPOUR BARRIER

N CAN BE LOCATED TO THE OUTSIDE
FACE OF THE EXTERIOR SHEATHING

i

MECHANICAL FASTENER -
SPACED @200MM O/C,(MAX) N

WATER RESISTANT BARRIER
TO OVERLAP FLASHING

FLASHING Y &

PARGING ON METAL LATH
ON RIGID INSULATION

DETAIL 4
SILL GASKET

lvl\kl\lllzl
N
A

’l

LY

L. 1

DETAIL 4.3 DETAILS OF CEMENTITIOUS STUCCO AT GROUND AND
FLOOR LEVELS (INSULATED CAVITY)
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|

DETAIL?

~

A

DETAIL 1 SIMILAR

\J

DETAIL 4.4a CORNER PLAN

PERFORATIONS IN /1
MOISTURE CONTROL

PANEL

BOSSES IN /]
MOISTURE CONTROL

PANEL

MECHANICAL FASTENER
SPACED @ 200MM O/C (MAX)

WATER RESISTANT BARRIER

FINISH COAT
BASE COAT

MESH
MOISTURE CONTROL PANEL

TO OVERELAP FLASHING
WEEP HOLES @ 24" O.C.

FLASHING

WATER RESISTANT BARRIER
EXTERIOR SHEATHING
STUD WALL

BATT INSULATION

VAPOUR BARRIER

GYPSUM BOARD

[~ BUILT UP BEAM

SEAL FOR AIR & VAPOUR

WINDOW FRAME

i

DETAIL 4.4 DETAILS OF WINDOW OPENING
WITH CEMENTITIOUS STUCCO



t . BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

2. BASIC DETAILS FOR STUCCO SYSTEM

1. STUCCO DETAILS WITH MOISTURE CONTROL PANEL

J SHEATHING BOARD

T WATER RESISTANT BARRIER

) LAP OVER FLASHING

WIRE MESH
Al MOISTURE CONTROL PANEL

) it  CEMENT PLASTER

B |

4"(102 mm)

o MECHANICAL FASTENERS
SPACED @200 MM O/C{MAX)

J-TRIM WITH HOLES
@1"(25MM) FOR DRAINAGE

FLASHING

[\ WATER RESISTANT BARRIER

FOUNDATION WALL

DETAIL 1.1 TERMINATION AT CONCRETE FOUNDATION
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) MECHANICAL FASTENERS

SPACED @ 200MM OQ/C(MAX)

SHEATHING BOARD

FRAMING MEMBER

WATER RESISTANT BARRIER
LAP OVER SCREED FLANGE

MOISTURE CONTROL PANEL

.
e @————— WIRE MESH

Y/
~

{_ g CEMENT PLASTER
1
1

LASHING

OINT SEALANT

Lo

a4l = PARGING
" FOUNDATION WALL
a PLIEE I

[y Z:A e
. qA ..

DETAIL 1.2 WEEP SCREED AT CONCRETE FOUNDATION
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| NI
= /‘l SHEATHING BOARD
T WATER RESISTANT BARRIER,LAP
¥ ! OVER FLASHING
¥
e~ \WIRE MESH
Al
;T.!. MOISTURE CONTROL PANEL
1.
if =g ——— CEMENT PLASTER
>
~
i
3
MECHANICAL FASTENERS
N
S SPACED @ 200MM O/C(MAX.)
N W
i
At t4 } :
. < -
a a f. :
. : 1 -J-TRIM WITH HOLES
. &
L Aa . @1"(25MM) FOR DRAINAGE
<, _.
a FLASHING
<
R 4"
R
' < K -
.o <. ‘
“a - ) INISH GRADE
a

DETAIL 1.3 TERMINATION AT FOUNDATION /FINISHED GRADE
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e \WIRE MESH

f-——-—-—-—— MOISTURE CONTROL PANEL

B NT PLASTER
S CEMENT PL,

= SHEATHING BOARD

2 FRAMING MEMBER

gt MECHANICAL FASTENERS
SPACED @ 200 MM O/C{MAX))

i

WATER RESISTANT BARRIER,OVER LAP

METAL FLASHING

- TRIM WITH HOLES
@1"(25MM) FOR DRAINAGE

METAL FLASHING

CE

BACKER ROD AND SEALANT

FOUNDATION WALL

N

DETAIL 1.4 TERMINATION AT SLAB/SIDEWALK
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MECHANICAL FASTENERS
SPACED@200MM O/C(MAX)

CEMENT PLASTER

MOISTURE CONTROL

E PANEL
v T :
|
st i SHEATHING BOARD

!
I
N
Al
i
|
i
> /Il
]
< — l
]
§ ]

)l-l— WIRE MESH

WATER RESISTANT
BARRIER OVER LAP
FLASHING

" J<TRIM WITH HOLES
‘—/ @1"(25MM) FOR DRAINAGE

DETAIL 1.5 TERMINATION AT CANTILEVERED WALL
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JL SHEATHING BOARD
g WATER RESISTANT BARRIER
§/ LAP OVER FLASHING
y [ WIRE MESH
< ———10I5TURE CONTROL PANEL
SEHE
A ; ¥ T CEMENT PLASTER
t :
FIN .
L »
* ™ / :
d .
L |
b \/ ~
:. -
/] L__MECHANICAL FASTENERS

SPACED@200 MM O/C(MAX.)

|

-TRIM WITH HOLES
@1"(25MM) FOR DRAINAGE

) ( ; 2 ; ‘ﬁ TONTINUQUS METAL FLASHING
L]

\BACKER ROD AND SEALANT

g g~ MU OR CONCRETE FOUNDATION

DETAIL 1.6 TERMINATION AT FOUNDATION
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' MECHANICAL FASTENERS
SPACED®200 MM O/C(MAX.)

SHEATHING BOARD

WATER RESISTANT BARRIER
LAP OVER FLASHING

FLASHING CONTINUED FOR

ADDITIONAL PROTECTION

6°(153mmy)

MOISTURE CONTROL PANEL

WIRE MESH

| 7 CEMENTPLASTER
« ) -
el al
e .~:' . 4 . j -
.4 L. " W
4 . & . LN . .
R SRRE ST AR ,,
B .9 L 2 . .
Soelg o o Talerdlan a
. ‘. © a4 @ . a4 4
. ‘a8 . . =~
a, ., oL - . ] B
PR < a - SN . R
. Joa . 49 « . . )
. * y . :
. e ‘.9
. LI R a . . 4 .
an o e . .- J-TRIM WITH HOLES
4a . . .
. R . . ) @1°(25MM) FOR DRAINAGE
‘ et . ot B :
. a . . N .
v v c 9 . e ..
. e T LAy CONTINUOUS METAL FLASHING
.t 49 4 A
a -
Loe s ca, e’
Tt 4. .
.

DETAIL 1.7 FOUNDATION /COLUMN TERMINATION
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SHEATHING BOARD
MECHANICAL FASTENERS

SPACED®@200 MM O/C{MAX.)

I}

H

i

1 -

1. B

S8————— \\OISTURE CONTROL

|
/ ) !A:EL——'—SEALANT

FRAMING

) anm—; : a v EEEERIRNTNYLE] o

B canane = T T T T T LILY

<

WIRE MESH

WATER RESISTANT BARRIER

'.A «

7
U I . S

CEMENT PLASTER

A i

DETAIL 1.8 HOSE BIB PENETRATION
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MECHANICAL FASTENERS
SPACED@200 MM O/C(MAX.)

=

SHEATHING BOARD

WIRE MESH

BITUTHENE(TM) MEMBRANE FLASHING TAPE
ALL AROUND

CONTINUQUS BEAD OF SEALANT

DRYER VENT CAP

INSTALL VENT FLASHING CAP IN

DETAIL 1.9 STUCCO WALL PENETRATION

CONTINUOUS BEAD OF SEALANT

WATER RESISTANT BARRIER LAP OVER
DRYER VENT FLANGE AND FLASHING TAPE
CEMENT PLASTER

MOISTURE CONTROL
PANEL

NOTE:F DESIGN PERMITS SURROUND
OPENING WITH CASING BEAD/SEALANT
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|

MECHANICAL FASTENERS
SPACED@200 MM O/C(MAX.)

di

-

SHEATHING BOARD

T«ﬂ——— WIRE MESH

BITUTHENE(TM) MEMBRANE FLASHING
TAPE LAP OVER DRYER VENT COLLAR

SEALANT CONTINUOQUS
AROUND PERIMETER

PREMANUFACTURED DRYER VENT
WITH CEMENT PLASTER FLASHING
COLLAR/PLASTER STOP

DETAIL 1.10 STUCCO DESIGNED DRYER VENT

l:. ]
11 - INSTALL VENT FLASHING CAP
|- IN CONTINUOUS SEALANT
pi
. i WATER RESISTANT BARRIER
:f LAP OVER FLASHING TAPE
/ | q=S——————  CEMENT PLASTER
/\/ T MOISTURE CONTROL
PANEL
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APPENDIX C

. Masonry Wall Details
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V-TIE

BRICK VENEER

AIRSPACE

INSULATION
CONT. A/V BARRIER MEMBRANE
CONCRETE BLOCK

CONTINUOUS FLEXIBLE
FLASHING ADHERED TO
AIR/VAPOUR BARRIER AND
OVER CONTINUOUS METAL
FLASHING

WEEP HOLES @ 600mm O.C.

INSULATION SUPPORT

P et
i

CONNECT INNER WYTHE
TO OTHER STRUCTURAL

SRR o

ELEMENTS AS REQ.

BY CSA STANDARDS
/—-—— F.AS.T. SUPPORT SYSTEM

REINFORCED
CONCRETE SLAB

STEEL SHELF ANGLE

PARGE RIGID INSULATION

CONTINUOUS METAL
FLASHING WITH DRIP EDGE
F-) ADHERED TO SHELF ANGLE
WITH SEALANT

FIGURE 1 BRICK VENEER/CONCRETE BLOCK DETAIL AT FOUNDATION
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V-TIE

BRICK VENEER
AR SPACE
INSULATION
CONT. A/V BARRIER MEMBRANE
CONCRETE BLOCK

CONTINUOUS FLEXIBLE
FLASHING ADHERED TO
AIR/VAPOUR BARRIER AND
OVER CONTINUOUS METAL
FLASHING

CONTINUOUS METAL
FLASHING WITH DRIP EDGE
ADHERED TO SHELF ANGLE
WITH SEALANT

WEEP/VENT HOLES @
600mm O.C.

BOND BREAKER

BACKER ROD & SEALANT

STEEL SHELF ANGLE

SHEAR CONNECTOR
FULLY EMBEDDED IN MORTAR
JOINT

V-TIE

CAVITY

INSULATION SUPPORT

/— BLOCK SHEAR CONNECTOR

-3
- I
a R b
N L
a
4 »
1Y a
“ a
. N
4 4 A
MORTAR JOINT BETWEEN

BLOCK & CONC.SLAB
FOR LOAD BEARING

FIGURE 2 BRICK VENEER/CONCRETE BLOCK DETAIL AT SLAB EDGE
FOR LOAD BEARING WALL

\-———— BLOCK SHEAR CONNECTOR

\\—-—-—-— INSULATION SUPPORT
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TREATED TIMBER FRAMING
BOLTED TO BLOCK WALL

CONTINUOUS BITUMINOUS
FLASHING OVER PARAPET

WOOD NAILER OR METAL "Z"

BARS VERTICAL
METAL COUNTERFLASHING
| ], e METAL BASE FLASHING
TREATED PLYWOOD A
ol BALLAST FILTER FABRIC
PARAPET FULLY ENCLOSED g INSULATION
IN INSULATION i
CONT. MEMBRANE OVER -
PARAPET, LAPPED & SEALED -
TO ROOF MEMBRANE —
BLOCK SHEAR CONNECTOR e
¢/w INSULATION SUPPORT —
AND V-TIE : =] s i
[ . [N a [N
r ® r b Ld
0 N ¥ ° [3 r N - » Z
a 4 a 4
- = - &
N v N L N
BLOCK SHEAR CONNECTOR
¢/w INSULATION SUPPORT
AND V-TIE ROOF MEMBRANE
ORCED CONCRETE SLAB
BRICK VENEER REINFORCED CONCRETE
AIR SPACE MORTAR JOINT OR CONCRETE
INSULATION Iai— BETWEEN BLOCK & CONC. SLAB
CONT. A/V BARRIER MEMBRANE
CONCRETE BLOCK

FIGURE 3 BRICK VENEER/CONCRETE BLOCK-DETAIL OF LOW PARAPET W/
PROTECTED MEMBRANE ROOF (LOAD BEARING WALL)
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SLOTTED BLOCK TIE
¢/w INSULATION SUPPORT
AND V-TIE

SPACING OF BLOCK
SHEAR CONNECTORS &
SLOTTED BLOCK TIESTO
BE IN ACCORDANCE WITH
CSA 5304.1 & CSA A370

BLOCK SHEAR CONNECTOR
¢/w INSULATION SUPPORT
AND V-TIE

BRICK VENEER

AIR SPACE

INSULATION

CONT. A/V BARRIER MEMBRANE
CONCRETE BLOCK

T
;S
]

.

i
I

CONTINUE ROOF MEMBRANE
OVER PARAPET

CAP FLASHING

CONTINUE VAPOUR BARRIER
UP AND OVER PARAPET WALL

WOOD NAILERS OR METAL
"Z" BARS VERTICAL

h

N

N> FF

CONCRETE BLOCK GROUTED SOLID

MEMBRANE ON ONE SIDE
OF PARAPET ONLY

CONTINUE WALL MEMBRANE UP OVER
SLAB AND OVERLAP W/ ROOF MEMBRANE

R’ ‘. R . r W
v -,
d & \ REINFORCED CONCRETE SLAB
P
- PROVIDE DEFLECTION SPACE
A [S) WITH LATERAL SUPPORT FOR
7 ’ BLOCK WALL AS REQ.D

FIGURE 4 BRICK VENEER/CONCRETE BLOCK-DETAIL AT HIGH PARAPET
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CONTINUE ROOF MEMBRANE
OVER PARAPET

o, CAP FLASHING
' -
o~ ] !
~15.1 b CONTINUE VAPOUR BARRIER
[+ P UP AND OVER PARAPET WALL
ol 1Ok
S e ]
=t i WOOD NAILERS OR METAL
LNt *Z” BARS VERTICAL
BLOCK SHEAR CONNECTOR L i
C/W INSULATION SUPPORT N
AND V-TIE Al e
A
AR -
LS CONCRETE BLOCK GROUTED SOLID
Ky < i
N 9
or b
% - MEMBRANE ON ONE SIDE
& o OF PARAPET ONLY
] U
2
e - CONTINUE WALL MEMBRANE UP OVER
X h ."_ SLAB AND OVERLAP W/ ROOF MEMBRANE
afs -
1Y . ‘
el .
& b Y
v
.'l
$
SPACING OF BLOCK &
SHEAR CONNECTORS TO o l l I I
BE IN ACCORDANCE WITH
CS5A 5304.1 & CSA A370
REINFORCED CONCRETE SLAB

MORTAR JOINT OR CONCRETE
BETWEEN BLOCK & CONCRETE
SLAB

BRICK VENEER

AIR SPACE

INSULATION

CONT. A/V BARRIER MEMBRANE
CONCRETE BLOCK

FIGURE 5 BRICK VENEER/CONCRETE BLOCK-DETAIL AT HIGH PARAPET
FOR LOAD BEARING ASSEMBLY
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400mm

200mm

400mm

600mm

£ /——— SHEAR CONNECTCR
£ NOTE:
© SPACING OF MASONRY
. TIES AS SHOWN 1S
RECOMMENDED TO ALL
TYPES OF TIES.

600mm

400mm

ZOOFm

FIGURE 6 RECOMMENDED BLOCK SHEAR CONNECTORS SPACING
FOR CONC. BLOCK-BRICK VENEER WALL
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BLOCK SHEAR CONNECTOR
c/w INSULATION SUPPORT
AND V-TiE

BRICK VENEER

AIR SPACE

INSULATION

CONT. MEMBRANE BRICK TIE MOUNTED TO 50 x 50

(AIR BARRIER) ANGLES @ 1/2 HS5 SPACING FASTENED
CONCRETE BLOCK TO SHELF ANGLES ABOVE & BELOW

SLOTTED SIDE MOUNTED
RAP-TIE
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FIGURE 10 BRICK VENEER / CONCRETE BLOCK - WINDOW HEAD & SILL DETAIL
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FIGURE 16 BRICK VENEER/CONCRETE BLOCK DETAIL AT FOUNDATION
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FIGURE 19 BRICK VENEER/CONCRETE BLOCK-DETAIL AT HIGH PARAPET
FOR NON LOAD BEARING ASSEMBLY
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FIGURE 21 BRICK VENEER/CONCRETE BLOCK-COLD SOFFIT DETAIL
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FIGURE 22 BRICK VENEER/CONCRETE BLOCK-EXHAUST VENT DETAIL
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FIGURE 23 BRICK VENEER/STEEL STUD - DETAIL AT SLAB EDGE
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FIGURE 28 BRICK VENEER / STEEL STUD DETAIL AT FOUNDATION
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FIGURE 29 BRICK VENEER/STEEL STUD - DETAIL AT SLAB EDGE
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FIASHING OVER PARAPET —
JTOMIN, s opg
e

METAL COUNTER _———— WOOD NAILER
FLASHING S~ e SR

N ———— ]
TREATED PLYWQOD y tq ITSTE:;EO?‘ ZIL;\ENOOD

OF STUDS
ETHAFOAM ROD
PARAPETFULLY | METAL BASE
ENCLOSED IN |/ FLASHING
INSULATION
SLOTTED SIDE MOUNTING BALLAST FILTER
RAP-TIE c/w INSUL. FABRIC INSULATION
SUPPORT & V-TIE = ‘\
AIR BARRIER S %
CONT. OVER
PARAPET, LAPPED

& SEALED TO
ROOF MEMBRANE
DRYWALL SHEATHING g S
EXTERIOR SIDE S
OF STUDS . 4 .
55mm DISTANCE R T~

ANCHOR TO < 9, -
SLAB EDGE | o He q j . 4 4

DRILLED ANCHORS

REINFORCED CONCRETE SLAB

FIGURE 30 BRICK VENEER / STEEL STUD - DETAIL AT LOW PARAPET
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- CAP FLASHING

ETHAFOAM ROD & CAULKING

2 PLY ROOF MEMBRANE
PLYWOOD SHEATHING
e STEEL STUD PARAPET FRAMING
BATT INSULATION
SLOTTED SIDE MOUNTING RAP-TIE v W SHEATHING

¢/w INSULATION SUPPORT \ // . RIGID INSULATION

AND V-TIE - AIR SPACE

BRICK VENEER

\_

%ﬁ

FIGURE 31 BRICK VENEER / STEEL STUD - DETAIL AT HIGH PARAPET

AlIR BARRIER MEMBRANE

- ROOF MEMBRANE
FIBREBOARD

— RIGID INSULATION

VAPOUR BARRIER

— REINFORCED CONCRETE SLAB

SPACING OF SLOTTED
SIDE MOUNTING RAP-TIE
TO BE IN ACCORDANCE
WITH CSA 304.1 AND
CSA A370

R I L W
=

CONTINUE VAPOUR BARRIER
UNDER STEEL STUD TO
EXTERIOR WALL FACE

- T
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SLOTTED SIDE MOUNTING
RAP-TIE c/w INSULATION
SUPPORT & V-TiE

BRICK VENEER

AIR SPACE
INSULATION

CONT. AIR BARRIER
EXTERIOR SHEATHING
STEEL STUDS
GYPSUM BOARD

o . /—-——- F.AST. SUPPORT SYSTEM

CONTINUQUS FLEXIBLE /
FLASHING ADHERED TO

AIR/VAPOUR BARRIER y
AND OVER CONTINUQUS
METAL FLASHING

CONTINUOUS METAL
FLASHING WITH DRIP
EDGE ADHERED TO SHELF
ANGLE WiTH SEALANT

WEEP/VENT HOLES
@ 600 mm O.C.

CLOSURE BREAK SHAPE
ALLOWS SLAB DEFLECTION
AIR BARRIER SEALED &
FASTENED TO WINDOW
FRAME

STEEL SHELF ANGLE

= ALUM. WINDOW FRAME
HEAD FLASHING SEALED TO AL, DO P
- U/;Jgst;iLi\LBF ANGLE & FASTENED IHERMALLY BROY
& JAMBS SLAB
7777 DEFLECTION ALLOWED
5 T 2 ATHEAD

SILL FLASHING c/w DRIP &.
UPTURNED JAMB ENDS

ETHAFOAM ROD S

FLASHING BLOCKING ——————/

3

WINDOW SILL SEALED
TO WINDOW FRAME
AND FASTENED TO
STEEL STUD TRACK

IF NOT LOAD BEARING

SLOTTED SIDE MOUNTING
RAP-TIE ¢/w INSULATION
SUPPORT & V-TIE

FIGURE 32 BRICK VENEER / STEEL STUD - WINDOW HEAD & SILL DETAIL
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TN
[ GRID |
%\‘

CAVITY

SLOTTED SIDE MOUNTING
BRICK VENEER 23;’;%%;/21\1:‘;:51LAT!ON
AlR SPACE
INSULATION
CONT. MEMBRANE
(AIR BARRIER)
SHEATHING
STEEL STUDS
GYPSUM BOARD

-, 2N
GRT——— b
f N

sl
a——

clie D
PR e LN oy
.
v

N\

/-———‘ F.AS.T. SUPPORT SYSTEM

CONTINUQUS FLEXIBLE
FLASHING ADHERED TO
AIR/VAPOUR BARRIER
AND QVER CONTINUQUS
METAL FLASHING

CONTINUOUS METAL a
FLASHING WITH DRIP -
EDGE ADHERED TO SHELF N a
ANGLE WITH SEALANT S ”
-y
WEEP/VENT HOLES - ' Z
@ 600 mm O.C. o
' IS
\\—' FOAM ROD & CAULKING
STEEL SHELF ANGLE

ALUM. WINDOW FRAME
THERMALLY BROKEN.
SECURED ATSILL

& JAMBS

HEAD FLASHING SEALED TO

U/S SHELF ANGLE
CAULKING
SILL FLASHING c/w DRIP & ;
UPTURNED JAMB ENDS |
i J J
: . SLOTTED SIDE MOUNTING
ETHAFOAM ROD | 7 RAP-TIE c/w INSULATION
3 L SUPPORT & V-TIE
FLASHING BLOCKING st / : / °
M —— L .
o i

FIGURE 33 BRICK ALTERNATE BRICK VENEER / STEEL
STUD WINDOW HEAD AND SILL DETAIL

.y . =
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y SLOTTED SIDE MOUNTING

i RAP-TIE ¢/w INSULATION
CAVITY i SUPPORT & V-TIE

N

EXHAUST DUCT WRAPPED
IN INSULATION & AIR
BARRIER
F.AS.T.SUPPORT SYSTEM
LS B & & B &M
a - b a2 ‘l - a - ‘4 &
A “ b 4B - &£ a 4 4 &
WEEP/VENT HOLES @ R ba  Ba
600mm O.C. a -
LY [ N S NN Y
[N N & 1Y L L & &

CONNECTIONTO
SLAB AS REQUIRED

BY THE DESIGN /

SEAL LOUVER TO DUCTWORK

LOUVRED VENT c/w DAMPER

MEMBRANE SEALED TO DUCT

SEAL LOUVER TO DUCTWORK

ZDRYWALL BULKHEAD
ON FURRING CHANNELS

\— SLOTTED SIDE MOUNTING

RAP-TIE ¢/w INSULATION
SUPPORT & V-TIE

FIGURE 34 BRICK VENEER/STEEL STUD - EXHAUST VENT DETAIL
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@

SLOTTED SIDE MOUNTING
PAR-TIE ¢/w INSULATION
CAVITY SUPPORT ANDV-TIE
BRICK VENEER
AIRSPACE
INSULATION -
CONT. MEMBRANE BRICK TIE MOUNTED TO 50 x 50
{AIRBARRIER) 4 ANGLES @ 1/2 HSS SPACING FASTENED
CONCRETE BLOCK . TO SHELF ANGLES ABOVE & BELOW
o
SLOTTED SIDE MOUNTED
4 RAP-TIE
-
INSULATION SUPPORT
A
FAST. SUPPORT CONCHETE SLAB
SYSTEM
DOUBLE MEMBRANE
PORTION UNBONOED 7
Z - LS - .
» A - Y .
a . a o . 4
a v e .
af o a4 « fa . .
. . N . v . s
* . L [ - ’ [y ’
——|
l ] l l l . .
o
_——— A A
N .
3 3
| __BRACEAS IS 3
REQUIRED pra—
. .
. .
. o 4
4
P N
SE— ¢
o———— .
3

CONTINUQUS VENT

BOLTED CONNECTION:-
HORZI. SLOT IN SHELF ANGLE
VERT, SLOT [N HSS BRACKET
STEEL SHIMS AS REQD.

HANGER WIRES FURRING
CHANNEL HIGH HAT FURRING
DRYWALL

SLOTTED SIDE MOUNTING
PAR-TIE c/w INSULATION
SUPFPORT AND V-TIE

FIGURE 35 BRICK VENEER/STEEL STUD-COLD SOFFIT DETAIL
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L. W\

TYFICAL WALL CONSTRUCTION TYPICAL WALL CONSTRUCTION

BRICK VENEER
AR SPACE
BUILDING PAPER
EXTERIOR SHEATHING B;';::;SEEER
STUDWALL RIGID (NSULATICN
BATT INSULATION BUILDING PAPER
VAPOUR BARRIER EXTERION SHEATHING
GYPSUM BOARD STUD WALL
BATT INSULATION
VAPOUR BARRIER
GYPSUM BOARD

DETAIL 1

DETAIL2

WITHCUT CAVITY INSULATION WITH CAVITY INSULATION

FIGURE 36 TYPICAL WOOD FRAME CONSTRUCTION APARTMENT BUILDING
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TYPICAL WALL CONSTRUCTION
BRICK VENEER

AIR SPACE

BUILDING PAPER

EXTERIOR SHEATHING

STUD WALL

BATT INSULATION

VAPOUR BARRIER

GYPSUM BOARD

WEEP HOLES @ 600mm i
oc.
FLASHING \V |

FOAM ROD & CAULKING
AT MOVEMENT JOINT

MCW
)
)
£

e L 100x 200%10 CONTINUOUS
BRICK SUPPORT ANGLE
CONNECT TO BEAM w/
10mm DIA. THRU BOLTS
SPACED @ 400mm O.C. FOR
MAX. LENGTH OF 3000mm

WEEP HOLES @ 600mm O.C.

PAC-TIE
TIE AS PER CSA A370

DETAIL 1

PAC-TIE

N ——

BUILDING PAPER TO
OVERLAP FLASHING

WEEP HOLES @ 600mm
oc.

ke
%

FLASHING

4

ORI Jma— YA
TR i D,

PARGING ON CONC.
FOUNDATION =x

SILL GASKET - ‘[\l ,

FIGURE 37 DETAILS OF BRICK VENEER AT GROUND AND
FLOOR LEVELS (UNINSULATED CAVITY)

DETAIL 2

W
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|
<

DETAIL 1

: A

DETAIL 1 SIMILAR

N\

FIGURE 38 CORNER PLAN

BRICK VENEER

AIR SPACE

BUILDING PAPER
EXTERIOR SHEATHING
STUD WALL

BATT INSULATION
VAPOUR BARRIER
GYPSUM BOARD

PAC-TIE
AS PER CSA A370

BUILDING PAPER
TO OVERELAP FLASHING

WEEP HOLES @ 600mm O.C."—"—‘"‘\

i

BUILT UP BEAM

FLASHING

210 SEAL FOR AIR & VAPOUR

WINDOW FRAME
LOOSE ANGLE IRON
LINTEL BEARING ON BRICK ON
EACH SIDE OF WINDOW OPENING

SEE TABLE 2 FOR SIZE OF
LOOSE ANGLE IRON

FIGURE 38A WINDOW OPENING WITH LOOSE ANGLE IRON LINTEL
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TYPICAL WALL CONSTRUCTION
BRICK VENEER

AIR SPACE

RIGID INSULATION

BUILDING PAPER

EXTERIOR SHEATHING

STUD WALL

BATT INSULATION

VAPOUR BARRIER

GYPSUM BOARD

FLASHING

FOAM ROD & CAULKING
AT CONTROL JOINT

ADJUSTABLE BVTS TIE
AS PER CSA A370

ADJUSTABLE BVTS TIE

N

FLNELELELNL

L100x 200x10 CONTINUOUS
BRICK SUPPORT ANGLE
CONNECT TO BEAM w/
10mm DIA. THRU BOLTS
SPACED @ 400mm O.C. FOR
MAX. LENGTH OF 3000mm

DETAIL 3

NOTE:  WITH INCREASED THICKNESS OF RIGID
INSULATION THE VAPOUR BARRIER
CAN BE LOCATED TO THE OUTSIDE
FACE OF THE EXTERIOR SHEATHING

BUILDING PAPERTO
OVERLAP FLASHING

FLASHING

PARGING ON METAL LATH
ON RIGID INSULATION

DETAIL 4

SILL GASKET

FIGURE 39 DETAILS OF BRICK VENEER AT GROUND AND

FLOOR LEVELS (INSULATED CAVITY)
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CONTINUOUS BITUMINQUS
FLASHING OVER PARAPET

— CONTINUE AIR AND VAPOUR BARRIER OVER PARAPET

METAL CAP FLASHING ROOF MEMBRANE

FIBREBOARD

RIGID INSULATION

AIR/VAPOUR BARRIER MEMBRANE

| GYPSUM BOARD SHEATHING
= METAL ROOF DECKING

VENT HOLES -
@ 500mm O.C. i
GROUT BLOCK SOLID —

SUPPORT METAL DECKING PARALLEL
SPACING OF BLOCK W/L76x76x6.4 CONTINUOUS
SHEAR CONNECTORS TO WELDED TO 10x10x150mm LONG

BE IN ACCORDANCE WITH
CSA 5304.1 & CSA A370

PLATE @ 600mm O.C. TYPICAL

BLOCK SHEAR CONNECTOR
c/w INSULATION SUPPORT
AND V-TIE
CONCRETE BLOCK r/w 15M @
E—— 1200mm O.C. VERT. TYPICAL
AIR/VAPOUR BARRIER
INSULATION
e AIR SPACE
BRICK VENEER

NSNSV ANANRRVER SN AR NN

N\

\

FIGURE 40 BRICK VENEER / CONCRETE BLOCK WALL - PARALLEL TO O.W.5.J.
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SPACING OF BLOCK
SHEAR CONNECTORS TO
BE IN ACCORDANCE WITH
CSA 5304.1 & CSA A370

SEE FIGURE 42

Y

e

Tt Y

v

AT A AR RN

Oows)

METAL ROOF DECKING

L GYPSUM BOARD SHEATHING
AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

FIBREBOARD

ROOF MEMBRANE

GYPSUM BOARD

METAL FURRING CHANNELS
CONCRETE BLOCK

AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

AIR SPACE

BRICK VENEER

BLOCK SHEAR CONNECTORS
¢/w INSULATION SUPPORT
AND V-TIE

SEE FIGURE 46 &
FIGURE 45,45A ALTERNATES

FIGURE 41 BRICK VENEER / CONCRETE BLOCK - O.W.S.J. CONNECTION

NTS
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CONTINUOUS BITUMINOUS = CONTINUE AIR AND VAPOUR BARRIER OVER PARAPET
FLASHING OVER PARAPET
ROOF MEMBRANE
FIBREBOARD
METAL CAP FLASHING RIGID INSULATION
AIR/VAPOUR BARRIER MEMBRANE
GYPSUM BOARD SHEATHING
METAL ROOF DECKING
| OSW..
VENT HOLES ¢
@ 600mm O.C. / o
AT PARAPET ;,é 0
GROUT BLOCK SOLID /
7 I
/ 7 T 0 ; v G
X %, T
BEARING PLATE T
DETAIL OWSJ WELDED TO ANCHOR PLATE

c/w 2-16mm DIA x 400mm LONG
ANCHORS PER PLATE
STUDS @ 600mm O.C. TYPICAL

JOIST
BEYOND

SPACING OF BLOCK
SHEAR CONNECTORS TO
BE IN ACCORDANCE WITH
CSA 5304.1 & CSA A370

REINFORCED BOND BEAM

BLOCK SHEAR CONNECTOR
c/w INSULATION SUPPORT
AND V-TIE

FIGURE 42 BRICK VENEER / CONCRETE BLOCK - PARAPET DETAIL @ O.W.S.J.
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SPACING OF BLOCK
SHEAR CONNECTORS &
SLOTTED RAP-TIES TO

BE IN ACCORDANCE WITH
CSAS304.1 & CSA A370

SLOTTED RAP-TIES ABOVE
THE STEEL BEAM

'\ulll

@
?u

ol

|~ FiGURE 44

T

)
)

[+3

v,

5

ows)
METAL ROOF DECKING

:

Ay

L GYPSUM BOARD SHEATHING
AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

FIBREBOARD

ROOF MEMBRANE

PROVIDE LATERAL SUPPORT

GYPSUM BOARD
METAL FURRING CHANNELS

AR AW

AARRY LSS AR TR

lihhh

LR

DI Y | s s

SN S AN AN N O,

U

SIS P SSRIE

o
o

N

AR

CONCRETE BLOCK

AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

AIR SPACE

BRICK VENEER

BLOCK SHEAR CONNECTORS
c/w INSULATION SUPPORT
AND V-TIE

FIGURE 46 &

S

a

RENTAY,

T

FIGURE 45,45A ALTERNATES

FIGURE 43 BRICK VENEER / CONCRETE BLOCK - O.W.S.J. CONNECTION

NTS

@ STEEL BEAM

B -
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AIR/VAPOUR BARRIER
MEMBRANE

VENT HOLES . —]
@ 600mm O.C. H

SLOTTED RAP-TIE
¢/w INSULATION SUPPORT
AND V-TIE

SPACING OF BLOCK

SHEAR CONNECTORS & i \

SLOTTED RAP-TIES TO vovilmilc 7=

BE IN ACCORDANCE WITH 4 - \\
L [ T "’ >

CSA 5304.1 8 CSA A370 = STEEL BEAM

AN
N
= METAL FURRING CHANNELS OWSs)
GYPSUM BOARD SHEATHING

AIR/VAPOUR BARRIER

SLOTTED RAP-TIE
¢/w INSULATION SUPPORT

AND V-TIE R INSULATION AN
AIR BARRIER | 7 A'RCSPCCE NS
MEMBRANE TO Y BRICK VENEER \\Q\
ACCOMODATE M § )
DEFLECTION e o : N

o 7,

— />// g\- AN LATERAL SUPPORT CONNECTOR
—/ NEE IN ACCORDANCE WITH CSA A370,
171N
BLOCK SHEAR CONNECTOR ° o 7] \N TO ACCOMODATE DEFLECTION
¢/w INSULATION SUPPORT SN ?\ <
AND V-TIE i /// i / X DEFLECTION SPACE FILL WITH
/ ii / COMPRESSIBLE, SEMI-RIGID
— /4 i / INSULATION
T
— /‘/ i %Z BLOCK SHEAR CONNECTIONS
AN pd

FIGURE 44 BRICK VENEER / CONCRETE BLOCK - PARAPET DETAIL@ O.W.S.).
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SPACING OF BLOCK
SHEAR CONNECTORS TO
BE IN ACCORDANCE WiTH
CSA 5304.1 & CSAA370

BLOCK SHEAR CONNECTOR
c/w INSULATION SUPPORT
AND V-TIE

CONCRETE BLOCK
AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

AIR SPACE
BRICK VENEER
K2 3 ‘
A &
WEEP HOLES 5 4 a A Jr
<
@ 600mm o/c i
i} seed ai e a
_—— 4
FLASHING — a )
—— o &
My B “
F.A.S.T. SUPPORT SYSTEM — 2 4
C/W STEEL SHELF ANGLE g <
I . a
- 4
——— -
—* /‘1/ ‘
CEMENT BOARD OR PARGING

OVER RIGID INSULATION

FIGURE 45 BRICK VENEER / CONCRETE BLOCK - AT FOUNDATION

L
v BLOCK SHEAR CONNECTOR
% ¢/w INSULATION SUPPORT
1-15M BAR CONTINUOUS
v ANDV-TE
IF REQUIRED ¥ >
St o
' z
Z  125mm CONCRETE FLOOR SLAB
SPACING OF BLOC o |E
oHE AL COONFNECOTOIE{S 10 ¢{ 2 |& —150mm COMPACTED GRANULAR
] Ao
BE IN ACCORDANCE WITH 5 FILL, COMPACTED BASE
CSA 5304.1 & CSA A370 o]
© |

FLASHING

F.A.S.T. SUPPORT SYSTEM
C/W STEEL SHELF ANGLE

2-20M CONTINUOUS TOP & BOTTOM

CEMENT BOARD OR PARGING
OVER RIGID INSULATION

_/

UL L

4

am

FIGURE 45A BRICK VENEER / CONCRETE BLOCK - AT FOUNDATION BOND BEAM

e e s ey




’ . BASIC PRINCIPLES OF ENERGY EFFICIENT WALLS

BLOCK SHEAR
CONNECTOR

c/w INSUL. SUPPORT
AND V-TIE

SPACING OF BLOCK
SHEAR CONNECTORS TO
BE IN ACCORDANCE WITH
CSAS304.1 & CSA A370

WEEP HOLES
@600mm o/c

< CONCRETE BLOCK WALL

AIR/VAPOUR BARRIER MEMBRANE
RIGID INSULATION

AIR SPACE

BRICK VENEER

125mm CONCRETE FLOOR SLAB
150mm COMPACTED GRANULAR FILL
COMPACTED BASE

L3
4
8
Ab
Y
&
N -

= ‘]' - %
FLASHING —'———J

Nnnnnnnnnnm

FIGURE 46 BRICK VENEER/CONCRETE BLOCK - AT FOUNDATION
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SPACING OF SIDE
MOUNTING RAP-TIES &
SLOTTED RAP-TIESTO

BE IN ACCORDANCE WITH
CSA S304.1 & CSA A370

SLOTTED RAP-TIES ABOVE
THE STEEL BEAM

~~SEE DETAIL 48

nnn

EAnnnannn:

‘%'m
s,
\k%

L TEEL BEAM

Oows)
METAL ROOF DECKING
GYPSUM BOARD SHEATHING

AIR/VAPOUR BARRIER MEMBRANE

AN AN AN AR AN C AR

gt

RIGID INSULATION
FIBREBOARD
ROOF MEMBRANE

DOUBLE TRACK TO ALLOW FOR
DEFLECTION OF THE STEEL BEAM

GYPSUM BOARD

STEEL STUDS @ 400mm O.C.
EXTERIOR SHEATHING
AIR/VAPOUR BARRIER MEMBRANE
INSULATION

AIR SPACE

BRICK VENEER

SIDE MOUNTING RAP-TIE
c/w INSULATION SUPPORT
AND V-TIE

SEE FIGURE 49

FIGURE 47 BRICK VENEER / STEEL STUD - O.W.5.J.
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AIR/VAPOUR BARRIER MEMBRANE

VENT HOLES
@ 600mm O.C.

SLOTTED RAP-TIE
¢/w INSUL. SUPPORT
AND V-TIE

S

SPACING OF SIDE —
MOUNTING RAP-TIES & 1
SLOTTED RAP-TIES TO -
BE IN ACCORDANCE WITH .
CSA S304.1 & CSA A370

5

STEEL BEAM

LUHOY

A s

& J

\
S

3
5

|
%

AIR BARRIER MEMBRANE /\/\ DOUBLE TRACK SUPPORT FOR
TO ACCOMODATE FOR DEFLECTION OF STEEL BEAM
DEFLECTION

CONTINUE VAPOUR BARRIER
SIDE MOUNTING RAP-TIE UNDER PARAPET CONSTRUCTION
c/w INSULATION SUPPORT . DOWN FACE OF EXTERIOR WALL
AND V-TIE RETURN VAPOUR BARRIER UNDER
BEAM TO INTERIOR FACE OF

T STEEL STUD PARTITION

2
/

§

FIGURE 48 BRICK VENEER / STEEL STUD - PARAPET DETAIL @ O.W.S.J.
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SIDE MOUNTING
RAP-TIE ¢/w INSUL. ]
. GYPSUM BOARD

SUPPORT &V-TIE X | - STEEL STUDS @ 16 INCHES O.C.
| EXTERIOR SHEATHING
AIRAVAPOUR BARRIER MEMBRANE

- INSULATION
WEEP HOLES gt N S, AIR SPACE
@24 inches 0.C 1 BRICK VENEER

o
L&

.
— | .
FLASHING -——/ <
<
¢, .
<
<
y . <
4 <
o, <
-

FIGURE 49 BRICK VENEER / STEEL STUD - AT FOUNDATION
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TYPICAL WALL CONSTRUCTION
CLAY BRICK VENEER

1" AIR SPACE [\J
2" SPARY ON INSULATION t // : —_1

A/V BARRIER MEMBRANE - _

EXTERIOR SHEATHING s / - =

MON VAPOUR BARRIER PAINT 7l

STUD WALL 7 -
BATT INSULATION /1 L

GYPSUM BOARD ]

W.P. MEMBRANE FLASHING (o) 111N
OVER METAL FLASHING

PREFINISHED METAL FLASHING

PLACED PRIOR TO INSUL. ~
F.A.S.T. SUPPORT SYSTEM c/w / > )
STANDARD HOT DIPPED GALV. /] d
STEEL SHELF ANGLE ; i
-
&

\ /\
F.AS.T. SUPPORT SYSTEM c/w —
STANDARD HOT DIPPED GALV.
STEEL SHELF ANGLE (o) 1y

///_
777

=N

FIGURE 50 PATIO AND VENEER SUPPORT
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TYPICAL WALL CONSTRUCTION
CLAY BRICK VENEER

1" AIR SPACE [\j
2" SPARY ON INSULATION t é i : .

A/V BARRIER MEMBRANE -

EXTERIOR SHEATHING L / =

MON VAPOUR BARRIER PAINT /|

STUD WALL - —

BATT INSULATION
GYPSUM BOARD o x

¥

W.P. MEMBRANE FLASHING

OVER METAL FLASHING N
.

PREFINISHED METAL FLASHING

PLACED PRIOR TO INSUL.

45° SLOPE 5/8' A N1

|
LAP AIR BARRIER MEMBRANE — -
OVER BOLT PRIORTO !
CONNECTION PLATE Y

N

WEEP/VENT HOLES @16" o.c. -~ /
j A

N.a"

F.A.S.T. SUPPORT SYSTEM c/w
STANDARD HOT DIPPED GALV.

STEEL SHELF ANGLE /
CONT. PREFINISCHED METAL //

FLASHING WITH DRIP EDGE vz

SPACER TAB g
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N
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I_]!_{l_l_l

FIGURE 51 Use of FAST System to Provide support to Masonry Veneer
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