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Course Description

Moisture intrusion in a wall system can be the cause of building
defects, as well as health ailments for the building's occupants,
making rainscreens a very important tool in water mitigation.
This course will review the cause and effects of moisture
intrusion, and more specifically the forces that drive rainwater
into a building. We will identify different rainscreen
technologies and ASTM testing standards that measure their
performance. We will discuss fiber cement panels and how they
can be used as a rainscreen to reduce moisture build-up, rotting
interior walls and mold growth. By the end of the course you
will understand basic design approaches and guidelines for
installing fiber cement panels as a rainscreen.
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Moisture intrusion in a wall system can be the cause of building defects, as well as health ailments for the building's occupants, making rainscreens a very important tool in water mitigation. This course will review the cause and effects of moisture intrusion, and more specifically the forces that drive rainwater into a building.  We will identify different rainscreen technologies and ASTM testing standards that measure their performance.  We will discuss fiber cement panels and how they can be used as a rainscreen to reduce moisture build-up, rotting interior walls and mold growth.  By the end of the course you will understand basic design approaches and guidelines for installing fiber cement panels as a rainscreen.


Learning Objectives

e Describe the cause and effect of moisture intrusion in a wall
system.

e Examine the importance of rainscreens and weather barriers in
water mitigation.

* |dentify examples of rainscreen technology and testing
standards that measure their performance.

e Discuss how some fiber cement panels act as a rainscreen and
review guidelines for their installation as a rainscreen.


Presenter
Presentation Notes
At the end of this course you will be able to describe the cause and effect of moisture intrusion in a wall system.  You will also be able to examine the importance of rainscreens and weather barriers in water mitigation and identify examples of rainscreen technology and testing standards that measure their performance.  Finally, you will be able to discuss how some fiber cement panels act as a rainscreen and review guidelines for their installation as a rainscreen.


~ Learning Objective One

Describe the cause and effect of moisture
intrusion in a wall system.

e
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First we will describe the cause and effect of moisture intrusion in a wall system.  
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Moisture intrusion in a wall system can be the cause of building defects, as well as health ailments for the building's occupants. Moisture sources differ depending on climate, construction practices and occupant lifestyles, but some common sources of moisture that present in all climates are construction moisture, elevated relative humidity, precipitation and ground water sources.

Construction moisture is moisture resulting from the construction process either due to excess water evaporating from the building materials such as curing concrete and drying lumber, or from exposed conditions during the construction process such as uncovered material storage and rain-soaked wall assemblies prior to sheathing the roof.

Elevated relative humidity is the amount of water in air compared to the maximum amount of water it can hold at a given temperature.  Cold air cannot hold as much water as warm air.  When air comes into contact with a surface that reduces its temperatures so that the relative humidity reaches 100% (the maximum amount of water air can hold), dew point temperature has been reached and building surfaces at or below dew point temperature will condense water onto the surface of building materials.  Keeping relative humidity low keeps the dew point temperature low and reduces the potential for condensation.



Causes of Moisture Intrusion

Bulk moisture intrusion from:

e Faulty or non-existent flashing

e Poor site grading

* |mproper or non-existent
rain screens

e Poorly maintained or
non-existent gutters and
downspouts

Water concentrates around:

* Window and door openings

e Roofline
* Construction joints

e Base of exterior walls
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Bulk moisture intrusion occurs when a significant amount of water enters a building from precipitation or groundwater sources.  The cause of this may be faulty or non-existent flashing, poor site grading, improper or non-existent rain screens behind exterior claddings, and non-existent or poorly maintained gutters and downspouts. Water concentrates around window and door openings, the roofline and construction joints, and the base of exterior walls.  The building envelope (exterior walls and roofing) acts as the interface between the interior and exterior of buildings.  To avoid moisture problems in extreme weather conditions, building envelope design must control water from all of these factors.
 



Effects of Moisture Intrusion

Moisture related problems

e Structural wood decay
e High indoor humidity : i \

e Condensation

o Expanding soil Structural Wood Decay

e Metal corrosion
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Moisture in envelope assemblies can cause numerous problems affecting the indoor air quality (IAQ) of a building and the longevity of building components. Internal moisture degradation is a leading cause of premature failure of building envelopes. 

Persistent moisture can lead to rot, corrosion and other forms of deterioration.  Moisture induced degradation could include reduced thermal resistance and decrease in the strength or stiffness of materials.  Moisture also supports insect infestation, ranging from mites to cockroaches and ants.  Moisture traveling through building components can cause corrosion of components and dissolve water soluble constituents, damaging the structure.

To summarize, some common moisture related problems include structural wood decay, high indoor humidity and relative condensation, expanding soil which can crack or undermine the foundation, metal corrosion, ice dams, insect infestation and mold growth. 



Effects of Moisture Intrusion

Building materials are
common fungi food

source
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If elevated moisture levels persist on or inside a wall or roof assembly, they can lead to the growth of microorganisms such as mold and bacteria.  The metabolism of mold and bacteria can create microbiological volatile organic compounds (MVOCs) that adversely affect air quality inside a building. Mold can only grow in the presence of high levels of moisture and is very serious to building occupants.  Mold spores can cause asthma, allergies, lung disease and a compromised immune system.  Molds are a type of fungi that survive in areas where there is an organic food source and high moisture levels.  

Many building materials are common fungi food sources as well, including wood, paper, carpet, and insulation.  When mold spores are allowed to spread to damp areas indoors, they begin growing and digesting whatever they land on, gradually destroying it.  
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Examine the importance of rainscreens and weather
barriers in water mitigation.
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Now we will examine the importance of rainscreens and weather barriers in water mitigation.



Causes of Rainwater Penetration &gz

Rainscreens prevent
rainwater penetration
through walls caused by:

Water on substrate

Openings in substrate

Pressure differences that
force water through
substrate
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The purpose of rainscreens, as their name implies, is to prevent rainwater penetration through walls.  Rainwater penetration is caused by one or any combination of the following conditions:

The presence of water on the substrate.
Openings in the structural backup (substrate) of the wall that allow water penetration.
Pressure differences that force water ingress through the structural backup.  

We will discuss this last form of rainwater penetration more thoroughly in the next slides.



Raindrop Kinetic Gravity
Energy Surface Tension
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Raindrop kinetic energy propels raindrops into unprotected openings in the substructure.  In hot, humid climates if there are air pressure differentials, meaning air pressures are lower inside the structure than outside the structure, water can be driven from the exterior to the interior of the building through microscopic holes in the building materials.  

Surface tension causes water to cling to and travel along the underside of horizontal surfaces and travel along the underside of building components such as joints and window heads.  This water can be drawn into the building by gravity or unequal air pressure.

Gravity moves rainwater down the face of the cladding and into sloped openings that the water encounters on its way down.  The force of water entering by gravity is greatest on improperly sloped horizontal surfaces and vertical surfaces with penetrations.  These areas must remove water from envelope surfaces through adequate sloping, correct drainage, and proper flashing.  



Wind-Driven Rain

Capillary Action
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Capillary action is a suction force that draws water into permeable materials and small openings.  This is the natural upward wicking force that occurs primarily at the base of exterior walls.  Building components that cannot withstand a large amount of water exposure, such as plywood or gypsum board, can create environments conducive to microbial growth and/or component failure. 

Rain drop momentum, or wind-driven rain, during heavy rainstorms can force water inside the building if the envelope is not resistant to these forces.  For example, window sealants and gaskets that are not properly designed to flex with the window may create air gaps that can allow water into the building.

Later in this course we will discuss design approaches for managing each of these water-driving forces through cladding.



Rainscreen Overview

Historic Norwegian
Building Demonstrating
Early Rainscreen with
Lap Siding

Rather than attacking
the symptoms of
moisture intrusion,
rainscreens tackle the
source — the forces
that drive water into
the building shell.

Rain Fly -
Simple Rainscreen
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Now that you understand the negative effects water can have on a building and its occupants, and the primary causes of rainwater penetration, we will examine the importance of rainscreen and weather barriers in water mitigation.  The rainscreen approach is a successful method for deterring rainwater intrusion into walls. You have probably seen them before-even a rain fly over a tent is a simple example of a rainscreen. Rainscreens shed most of the rain and manage the rest, preventing moisture intrusion and the resulting premature decay in buildings.  Rather than attacking the symptoms of moisture intrusion, rainscreens tackle the source-the forces that drive water into the building shell. By neutralizing these forces, rainscreens can withstand extreme environments. They appear to be effective in any climate and handle any weather condition short of a disaster.

The rainscreen principle can trace its beginnings back to the 1600’s as a technique used in Norway in agricultural structures using the ‘open-jointed barn technique’ whereby shingle lap siding was used.  It evolved and gained popularity in other European countries in the early 20th century, when it expanded to Great Britain and Canada.



Rainscreen Overview

Rainscreen

The exterior surface of
a building (cladding),
which has direct
contact with the
weather and elements,
but is not directly
attached to the
building substructure.
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Over time, rainscreens have become defined as the exterior surface of a building (a cladding), which has direct contact with the weather and elements, but is not directly attached to the building substructure.  It can be described as a barrier that sheds and attempts to control (but not prevent) the majority of the rainwater intrusion into the cavity between the rainscreen and the substructure.  

A rainscreen stands off from the moisture-resistant surface behind it.  Therefore, a rainscreen inherently has a cavity or pocket of air between it and the surface of the structural backup (or substrate).  A rainscreen can loosely be called a veneer, though certain requirements must be met for the term “rainscreen” to be accurately used.



Rainscreen Wall Assembly

Three required components of a
rainscreen wall assembly

e Quter leaf — vented or porous
cladding

e Air chamber — separates cladding
from support wall

* Inner leaf —drainage layer
protecting against moisture that
bypasses both the cladding and air
cavity
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According to “The Rainscreen Principle” in the National Research Council Canada’s Construction Technology Update No. 9, two exterior walls are better than one at controlling water penetration into a building.  There are three required components of a rainscreen wall assembly, which offer multiple moisture-shedding pathways:

The outer leaf or barrier is a vented or porous cladding (the rainscreen) that deters surface raindrop momentum.  
An air chamber or cavity – a few inches of depth is sufficient – separates the cladding from the support wall, reducing splashing and capillary moisture transfer.  Large, protected openings (i.e. vents or weep holes) positioned at the top and bottom of the wall promote convective airflow, allowing moisture to quickly drain or evaporate from the air cavity.
The inner leaf or barrier acts as the final moisture barrier and drainage layer that further protects against any moisture that bypasses both the cladding and air cavity.  This is comprised of a weather resistive (air/water/vapor) barrier, insulation, and the building structural wall.

The effectiveness of a rainscreen cannot be achieved without an airtight weather barrier and appropriately-sized air chamber/cavity.  In one type of rainscreen system, water is intended to be allowed into the cavity areas between the outer wall and the substructure.  



Weather Barrier -

Housewrap, building paper or

rigid foam board installed over
sheathing and behind exterior
siding.
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A weather barrier is a material such as housewrap, building paper or rigid foam board that is installed over the sheathing and behind the exterior siding. There are other forms of weather barriers that are liquid applied and have self-sealing properties.  It is a drainage plane that performs like a shell for the building so that liquid water that has penetrated the exterior finish does not pass through, yet water vapor can escape.  By keeping building materials dry, a weather barrier improves building durability, decreases maintenance costs, and reduces the risk of moisture-related problems such as bugs, mold, mildew and rot.  A weather barrier must be both water shedding and have a high moisture vapor transmission rate to be effective.  It must also be very durable with tear resistance, UV resistance and moisture tolerance, as it is often left exposed before exterior siding is installed.

The installation of weather barriers and rainscreens requires comprehensive integration with other building envelope elements such as the structure, insulation, vapor retarder, air retarder and flashing systems. The weather barrier must be detailed and installed in accordance with the local code requirements.
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To summarize, the four components of a successful building envelope design are:

Deflection – limit structure exposure to rain with the use of overhangs and flashing.
Drainage – any moisture that penetrates the wall must be able to be redirected to the exterior.
Drying – any moisture that penetrates the wall should be able to dry within a reasonable amount of time before causing damage to the structure.
Durability – use only materials that are tolerant.
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Identify examples of rainscreen technology and testing
standards that measure their performance.
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Next we will identify examples of rainscreen technology and testing standards that measure their performance. 



Types of Rainscreens

Brick Veneer

Common rainscreen claddings:

e Brick veneer

e Stud back-up

e Stucco

 Clapboard

* Panelized wall systems:
= Metal
= Alpolic
= Fiber cement

=l

Panelized Wall System
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There has been significant confusion regarding rainscreens and for many years there was never a true standard of testing or measuring the performance of products to be used in rainscreen applications.

Common rainscreen claddings include: brick veneers, stud back-up, stucco, clapboard, panelized wall systems such as metal, alpolic, and fiber cement.
Rainscreens can be achieved with a variety of construction materials in various applications, in residential and commercial construction.  We will focus on a panelized wall system rainscreen for this presentation.



Types of Rainscreens
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Prevention of all rainwater penetration
while air is forced to penetrate wall cavity
in order to equalize pressure on exterior
and interior of outer wall
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There are two types of rainscreens that will be described in detail:

Drained/Back Ventilated (D/BV) Rainscreen involves the prevention of most of the rainwater penetration at the outermost surface of the wall, while at the same time providing for drainage and evaporation of the rainwater that does get through.

Pressure Equalized Rainscreen (PER) involves the prevention of all rainwater penetration, while air is deliberately forced to penetrate the wall cavity in order to equalize pressure on the exterior and interior of the outer wall.

The first system allows water penetration and a way to drain and evaporate it; the other prevents water by equalizing air pressure in front of and behind the cavity. Both systems have an outer layer and an inner layer.



D/BV Rainscreen
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Drained and Back Ventilated Rainscreens are the most commonly used type of rainscreens.  In a D/BV rainscreen, water is allowed to enter the cavity in limited amounts, and the weather resistive barrier prevents it from entering the building/substructure.  The cavity is vented to allow for the water to evaporate.  That is, the system must be able to vent and dry out any moisture that has entered the cavity.  The reason a DBV is not considered pressure-equalized is because the flow of air in the cavity is constant, but it is not uniform.



PER Rainscreen

Pressure measured on exterior of rainscreen is equal to
pressure in air cavity between rainscreen and substrate
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Pressure Equalized Rainscreens are the most sophisticated type of rainscreen.  In a PER system, static and dynamic air pressures are theoretically in equilibrium.  That is, pressure measured on the exterior of the rainscreen (outside) is equal to the pressure in the air cavity between the rainscreen and the substrate.  Pressure equalization is important to prevent physical forces that force water to penetrate a building structure. The key to an effective and efficient PER lies in the ability to control the airflow within and through the wall assembly.



PER Rainscreen

e Cavity is broken into horizontal and | SN
vertical compartments.

e These breaks provide air flow into
and out of the cavity.

e Air space responds to wind gusts,
reducing rain-driving force

e Size and locations of breaks vary B i ey
within same structure
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The cavity is divided into horizontal and vertical compartments.  These breaks act as vent holes.  Horizontal and vertical breaks provide for horizontal and vertical air flow into and out of the cavity.  This also allows the air space to respond to wind gusts rapidly, reducing the rain-driving force.

The structure designer or engineer would determine the number and size (effective area) of these breaks according to known, expected, and calculated pressures according to building dimensions, height, exposure category, basic wind speeds, etc.  The size and locations may vary within the same structure, since air pressure induced by wind can vary over the height and width of the building.



PER Rainscreen e

 PER technology
demands additional
detailing

e Short-lived sealants and
foam gaskets will
decrease effectiveness

e Mechanical seals such
as metal flashing or
gasketed furring strips :
are more permanent . : e
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This type of rainscreen allows pressure to rapidly rise behind the panels and reach equilibrium with the pressure available in front of the panels.

Compartments are required to be closed at all building corners to prevent excess wind forces on adjacent wall faces.  

Applying PER technology to a wall or joint demands additional detailing care. Short-lived sealants and foam gaskets that disintegrate will decrease the effectiveness and may incur future maintenance costs. Mechanical seals such as metal flashing and gasketed furring strips offer a more permanent approach, but increase cost and complication.  



Modified Rainscreen

Wide variety of building
envelope materials used
in new ways as a
successful rainscreen
approach.

e For example:
= Drainscreens
= Cladding panels
installed with clip
systems
= Drainable tracks
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Outside of the two traditional types of rainscreens discussed above, construction material manufacturers and specifiers have come up with new combinations of materials that result in what are known as modified rainscreens.

A wide variety of building envelope materials are now available and continue to be developed.  There are weather resistive barriers that act as “drainscreens,” cladding panels installed with clip systems and drainable tracks that are, in essence, self-furring, flexible, water-proof flashing.
The negatives of face fastened products such as drainscreens are that moisture can enter through fasteners, while the negatives of track and grid systems are that they are more expensive. Cladding panels installed with a clip system are a cost effective and minimal maintenance option.
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Modified Rainscreen

i

If care is taken in the design stage with use of proper materials, a number of
combinations are available to create a rainscreen that will offer a lasting line of

defense against water penetration into structures.
» R e
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The most important thing to consider when deviating from the traditional rainscreen types is to fully understand and have the ability to predict the system’s behavior; each part of the building envelope must be carefully studied prior to specification. Once the envelope materials are selected, they should be studied as a system.  They must be carefully analyzed for moisture loading on the wall, as well as drying forces in the cavity.  If care is taken in the design stage with use of proper materials, a number of combinations are available to create a rainscreen that will offer a lasting line of defense against water penetration into structures.
 


Measuring Performance

Test methods to determine
performance of rainscreen
products:

AAMA 508-7

Voluntary Test Method and
Specification for Pressure
Equalized Rain Screen Wall
Cladding Systems

AAMA 509-9

Voluntary Test and Classification
Method of Drained and Back
Ventilated Rain Screen Wall
Cladding Systems
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The American Architectural Manufacturers Association (AAMA) formed a task force to develop test methods that would determine the performance of a variety of products to be used in rainscreen applications.  The tests are:

Test AAMA 508-7, “Voluntary Test Method and Specification for Pressure Equalized Rain Screen Wall Cladding Systems” and
Test AAMA 509-9, “Voluntary Test and Classification Method of Drained and Back Ventilated Rain Screen Wall Cladding Systems.”

Because the two systems are designed to perform differently, the tests are also quite different, although they do have a few things in common:
Both tests use an 8 by 8 foot square mock up.
Both have a minimum of one vertical and one horizontal joint between panels.
Both methods allow for observation of any potential water and air penetration through the weather barrier by placing a plastic sheet in the setup.
In both tests, there are purposely designed defects in the weather barrier in order to understand how each rainscreen system performs when installed over an imperfect weather barrier.



AAMA 508-7 (PER System)

Four design requirements for Test AAMA 508-7:

* Water penetration must be prevented throughout.

e Should water vapor diffuse through the interior wall (from
inside structure into the cavity), then it must vent to the
exterior (outside the rainscreen).

e The weather barrier must resist the full positive (internal to
external) and negative (external to internal) wind load.

e System must not trap or conceal water and it must be able to
control rainwater penetration.


Presenter
Presentation Notes
There are four design requirements for Test AAMA 508-7:
Water penetration must be prevented throughout.
Should water vapor diffuse through the interior wall (from inside structure into the cavity), then it must vent to the exterior (outside the rainscreen).
The weather barrier must resist the full positive (internal to external) and negative (external to internal) wind load.
System must not trap or conceal water and it must be able to control rainwater penetration.

The Pass/Fail Criteria are:
Mist/water droplets in excess of 5%.
Water running in a continuous stream down the weather barrier.
To test for pressure equalization, measurements of lag time between the cyclic wind pressure (exterior) and the cavity pressure must not exceed half the maximum pressure when tested at 25 psf for 100 cycles. 


AAMA 509-9 (D/BV Systems)

Four design requirements for Test AAMA 509-9:

e Water entry through the weather
barrier must be prevented.

e Weather barrier must be the
primary weather protection.

* The system must be able to
manage and drain any water
entering the cavity behind the
cladding and must be sufficiently
vented to allow the cavity to dry.

* |f water vapor enters from the
interior of the building through the
weather barrier into the cavity, it
must be allowed to vent and or
drain to the exterior.



Presenter
Presentation Notes
There are also four design requirements for Test AAMA 509-9:  
Water entry through the weather barrier must be prevented.
The weather barrier must be the primary weather protection.
The system must be able to manage and drain any water entering the cavity behind the cladding and must be sufficiently vented to allow the cavity to dry.
If water vapor enters from the interior of the building through the weather barrier into the cavity, it must be allowed to vent and/or drain to the exterior. 
 
Because a D/BV system allows water penetration through the wall system, the only pass/fail criteria is that the weather barrier does not permit water penetration into the structure.

Keep in mind that Drained/Back Ventilated systems allow water penetration into the cavity.  The specifier must ENSURE the weather barrier will perform according to the above test’s standards. When specifying a rainscreen into their projects, designers/architects need to address all joints where water penetration is a possibility, such as butt joints, termination points, etc.

There are a variety of materials that can be used as rainscreens, including fiber cement panels.  The next learning objective will discuss how some fiber cement panels acts as a rainscreen to reduce mold, mildew, rot and decay.  
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Learning Objective Four

guidelines for their installation as a rainscreen.
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Finally, we will discuss how some fiber cement panels act as a rainscreen and review guidelines for their installation as a rainscreen.
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The manufacturing of fiber cement panels begins with wood fibers and flakes that are combined with Portland cement, water, and other additives according to the manufacturer's specifications. This mixture is formed into sheets or mats and cut to a standard size prior to pressing. These mats are then stacked and pressed smooth or embossed with a pattern depending on the particular finish desired. Once pressed, the fiber cement panels are loaded onto transport carriages and air-dried prior to autoclaving.  Once they have been through the autoclaving process, the panels are dried and cut to the required product sizes. If necessary, the panels are shiplapped prior to the application of a factory coating. Once the coating has dried, the finished fiber cement panels are inspected, packaged and palletized for shipping. 
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* Pre-finished
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Fiber cement panels are available in a variety of finishes to simulate the look of brick, sandstone, dry-stacked stone, cedar shakes, and wood lapped siding and can be used for interior and exterior applications.  They can be used in a variety of construction project arenas from residential and multi-family homes to light commercial applications such as hospitality, retail, restaurant, and corporate buildings.  Fiber cement panels are quick and easy to install, as they install 9 sq ft at a time (panels with a nominal dimension of 18” X 6’), and are available in a range of styles and colors.  Further enhancing the ease of installation, panel products come pre-finished.  Fiber cement is a commonly specified cladding for green projects and earn “green” points for their durability.
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http://nichiha.com/products/detail/canyonbrick�
http://nichiha.com/products/detail/empireblock�
http://nichiha.com/products/detail/fieldstone�
http://nichiha.com/products/detail/illumination-series�
http://nichiha.com/products/detail/kurastone�
http://nichiha.com/products/detail/newportbrick�
http://nichiha.com/products/detail/nichifrontier�
http://nichiha.com/products/detail/plymouthbrick�
http://nichiha.com/products/detail/quarrystone�
http://nichiha.com/products/detail/sandstone�
http://nichiha.com/products/detail/vintagebrick�
http://nichiha.com/products/detail/vintagewood�
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Presentation Notes
Design Flexibility - Fiber cement products are visually unmatched in texture, beauty and quality and offer design flexibility for commercial and residential properties. Available in a wide range of textures and colors, fiber cement products offer an array of design solutions for every building type.
 
Ease of Installation - Fiber cement products are easy to cut and handle. Fiber cement panels can be installed quickly and easily, with no special tools or equipment required. 
 
Low Maintenance - Fiber cement products can receive a high-quality factory finish that virtually eliminates the need for maintenance for the first 15 years after installation. 
 
Reduced Moisture - Panelized fiber cement panels use a clip that creates a nominal ¼ inch to ½ inch air gap between the exterior cladding and the substrate.  This air gap allows moisture to move through the wall cavity without getting trapped.  This reduces moisture build up and moisture damage, thus enhancing the integrity of the substrate.
 
Durability - Fiber cement products will not crack, rot, or delaminate. They are resistant to fungus, termite infestation, and weather conditions better than other types of exterior products.


The system is a form
of double-wall
construction that
uses an outer layer to
keep out the rain and
an inner layer to
provide thermal
insulation, prevent
excessive air leakage
and carry wind
loading.
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Presentation Notes
Now we will discuss how cladding and more specifically, fiber cement panels, can act as a rain screen to reduce mold, mildew, rot and decay.  Rainscreen cladding is a construction façade rainscreen system which consists of the subframe and different finishes like cladding panels, brick, ceramic tiles, manufactured stone, high-pressure laminates, metal panels (aluminum, zinc, steel), durable wood, and fiber cement boards or panels.

Rainscreen cladding is the attachment of an outer skin of rear-ventilated cladding to a new or existing building. The system is a form of double-wall construction that uses an outer layer to keep out the rain and an inner layer to provide thermal insulation, prevent excessive air leakage and carry wind loading. The outer layer breathes like a skin while the inner layer reduces energy losses. The structural frame of the building is kept absolutely dry, as water never reaches it or the thermal insulation. Evaporation and drainage in the cavity removes water that penetrates between panel joints.  Therefore, there is no significant pressure differential to drive the rain through joints. During extreme weather, a minimal amount of water may penetrate the outer cladding. This, however, will run as droplets down the back of the cladding sheets and be dissipated through evaporation and drainage.



Fiber Cement Panels as
Modified Rainscreen

Weather Resistive
Barrier on wall

sheathing

 Paneled wall system installed to framing using clips that hold panels
away from structure

e Clips provide different depths of air space depending on designer’s
preference

e Installed over a starter track with weep holes
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Presentation Notes
One example of a modified rainscreen is a paneled wall system that is installed to framing using clips which hold the panels away from the structure.  The clips can provide different depths of air space between the back of the panels and the substrate, depending on the designer’s preference.  This provides a pocket of air that allows moisture to be released away from structural components, allowing them to dry and preventing moisture rot and decay.  These paneled walls are typically installed over a starter track featuring weep holes to allow for additional moisture, vapor, and air evacuation in said cavity.




Rot-resistant
Termite-resistant
Low-maintenance

No sealant or caulk
necessary

No special tools or subs
needed for installation

Can be installed over
various substrates

Little to no exposed
fasteners
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Presentation Notes
Rot-resistant, termite-resistant and low-maintenance, fiber cement siding panels are ship lapped on four sides so no sealant or caulk is necessary for installation.  A clip system saves labor time and costs, as no special tools are needed to complete installation.  The panels can be installed over various substrates including metal framing, structural insulated panels, concrete and wood framing.  Little to no exposed fasteners mean a clean installation for any application.


Managing Water Penetration by Gravity-_'- _'

* Provide drainage holes for all horizontal surfaces that can act
as troughs.

 Provide a minimum slope of 2% on horizontal surfaces to
prevent flow to the interior.

* Provide gaskets or sealants for closed vertical joints within a
two-stage joint.

* Provide shielding for open joints.
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Now we will discuss basic design approaches and detailing tips for managing water-driving forces through cladding.
To minimize the forces of water penetration by gravity, follow these recommendations:
Provide drainage holes for all horizontal surfaces that can act as troughs.
Provide a minimum slope of 2% on horizontal surfaces to prevent flow to the interior.
Provide gaskets or sealants for closed vertical joints within a two-stage joint.
Provide shielding for open joints.
 


Managing Water Penetration

by Capillary Action

e Drainage and vent holes should be minimum 7/16”
wide to avoid bridging by water.

e Choose thicker materials that will delay or minimize
water absorption.
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To manage water penetration through capillary action, implement these design approaches:

Drainage and vent holes should be minimum 7/16” wide to avoid bridging by water.
Choose thicker materials that will delay or minimize water absorption.
 


Air Pressure Difference, Surface

Tension & Kinetic Energy

Air Pressure Difference

* Achieve some degree of pressure equalization across the cladding, its
joints and junctions.

e Air pressure across the cladding is a function of the effectiveness of the
weather barrier system, the size of the venting in the cladding, the
volume of air chamber between the weather barrier, and the stiffness of
the chamber.

Surface Tension

 Add drip caps under any projecting horizontal surface such as
windowsills, balcony floors or soffits.
e Putadrip edge on flashing.

Kinetic Energy

* Protect openings from direct rain entry by overlapping materials,
sealant, or gaskets.
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Now we will discuss design approaches for managing the water driving forces of Air Pressure Difference, Surface Tension and Kinetic Energy.

To minimize water penetration because of air pressure difference, try to achieve some degree of pressure equalization across the cladding, its joints and junctions.  Air pressure across the cladding is a function of the effectiveness of the weather barrier system, the size of the venting in the cladding, the volume of air chamber between the weather barrier, and the stiffness of the chamber.

For surface tension, add drip caps under any projecting horizontal surface such as windowsills, balcony floors or soffits.  Also, put a drip edge on flashing.

To manage the kinetic energy of raindrops, protect openings from direct rain entry by overlapping materials, sealant, or gaskets.



Panel Installation

Clip system creates up to 4" air
space behind the panels

Apply moisture barrier over
sheathing material

Mark location of studs

Panels can be installed over:
=  Wood or steel framing
=  Structural insulated panels
= Pre-engineered metal
= Concrete masonry units

Panels installed left to right and
bottom to top
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Now we will discuss the installation of fiber cement panels.  Fiber cement panels are simple to cut and handle. Panels can be installed quickly and easily without the need for special tools or equipment.  Brick, block and stone fiber cement panels are installed using a patented clip system. This creates up to a 1/2” air space behind the panels, which helps to reduce moisture damage.  

Panel Installation:
Apply a moisture barrier over an approved sheathing material, such as OSB, plywood, or gypsum board and mark the location of the studs.  
Panels can be installed over wood or steel framing (min. 18 gauge), structural insulated panels, pre-engineered metal buildings (up to 12” o.c.) or concrete masonry units (furring over CMU installed at a max. 16" o.c.)  
Panels are installed working left to right and bottom to top. 



Panel Installation

Starter track installed using
nails or screws that penetrate
studs or sill plate by 1”7 min.

Install and level starter track
2-6” min.

To apply brick or stone fiber
cement panels to CMUs, wall
must be furred out using
pressure-treated lumber or
min. 18 gauge metal hat
channel.
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The starter track may be installed using nails or screws that penetrate the studs or sill plate by a minimum of 1".  
Install and level the starter track a minimum 2-6” depending on grade or as per local building codes. 
In order to apply brick or stone fiber cement panels to concrete masonry units, the walls must first be furred out using pressure-treated lumber, or minimum 18 gauge metal hat channel.



Panel Installation

* Place first fiber cement panel in
starter track and attach using
attachment clips at each stud.

e Screws must penetrate wood
framing members a minimum
of 1", ¥5” for metal. For 1/2"
sheathing, use longer fasteners
as specified by the
manufacturer.

e Before proceeding to next
panel, verify that first panel is
level.
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Presentation Notes
Place the first brick, block or stone fiber cement panel in the starter track and attach using attachment clips at each stud.  
Screws must penetrate wood framing members a minimum of 1", or ½” for metal. For 1/2" sheathing, use longer fasteners as specified by the manufacturer.  Before proceeding to the next panel, it is important to verify that the first panel is level.  



Panel Installation

e The next panel installs tightly on both " -
the horizontal and vertical joints. '
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e Make sure that the panel edges are
properly seated in the clips. The Call 1-800-417
vertical and horizontal joints of each d _ _.
panel are ship-lapped and do not DH i]”N o —v
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require caulking unless cut. -

e Install joint clip at the top of each
vertical joint.

* Additional short clips must be inserted
at the bottom of vertical joints.
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The next panel installs tightly on both the horizontal and vertical joints.  
Make sure that the panel edges are properly seated in the clips. 
The vertical and horizontal joints of each panel are ship-lapped and do not require caulking unless cut.  
When vertical joints fall between studs, use a clip (24”) depending on sheathing. Additional short clips must be inserted at the bottom of vertical joints.



Summary

At the end of the day, the industry has come a long way in developing performance
criteria for rainscreen systems that should be used when designing a rainscreen. A
rainscreen must be viewed as a system and not as its individual parts. Guessing
must be taken out of the design stage and all parts have to be tested to make sure
they will work well together in every possible design combination.


Presenter
Presentation Notes
At the end of the day, the industry has come a long way in developing performance criteria for rainscreen systems that should be used when designing a rainscreen.  A rainscreen must be viewed as a system and not as its individual parts.  Guessing must be taken out of the design stage and all parts have to be tested to make sure they will work well together in every possible design combination.



Thank You

Thank you for your time and participation in
this course. Please contact Nichiha if you have
guestions related to the information presented

within this program.

You will now take a 10-question quiz.
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Presentation Notes
Thank you for your time and participation in this course.  Please contact Nichiha if you have questions related to the information presented within this program.
 
You will now take a 10-question quiz.
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