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The Importance of Space in Rainscreen Technology

To ensure the current status of this course, including relevant association approvals, please view the course details here.

The American Institute of Architects  

Course No. AEC1235 

This program qualifies for 1.0 LU/HSW Hour

Course Expiry Date: 05/13/2022

AEC Daily Corporation is a registered provider of AIA-approved continuing education under Provider Number J624. All registered AIA CES 

Providers must comply with the AIA Standards for Continuing Education Programs. Any questions or concerns about this provider or this 

learning program may be sent to AIA CES (cessupport@aia.org or (800) AIA 3837, Option 3). 

This learning program is registered with AIA CES for continuing professional education. As such, it does not include content that may be 

deemed or construed to be an approval or endorsement by the AIA of any material of construction or any method or manner of handling, using, 

distributing, or dealing in any material or product. 

AIA continuing education credit has been reviewed and approved by AIA CES. Learners must complete the entire learning program to receive 

continuing education credit. AIA continuing education Learning Units earned upon completion of this course will be reported to AIA CES for AIA 

members. Certificates of Completion for both AIA members and non-AIA members are available upon completion of the test.
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AEC Daily Corporation has met the standards and requirements of the Registered 

Continuing Education Program. Credit earned on completion of this program will be 

reported to RCEP at RCEP.net. A certificate of completion will be issued to each 

participant. As such, it does not include content that may be deemed or construed to be 

an approval or endorsement by the RCEP.
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How to Use This Online Learning Course

To view this course, use the arrows at the bottom of each slide or the up and down arrow keys on your keyboard.

To print or exit the course at any time, press the ESC key on your keyboard. This will minimize the full-screen 

presentation and display the menu bar.

Within this course is a     test password that you will be required to enter in order to proceed with the online test. 

Please be sure to remember or write down this test password so that you have it available for the test.

To receive a certificate indicating course completion, refer to the instructions at the end of the course.

For additional information and post-seminar assistance, click on any of the logos and icons within a page or any of 

the links at the top of each page.
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Purpose and Learning Objectives

Purpose: 

Building science experts have acknowledged the need for both drainage and ventilation in exterior wall systems in order 

to eliminate moisture issues and extend the life of buildings. This presentation reviews the concepts of rainscreen 

technology and the solutions for rainscreen compliance with a focus on engineered rainscreen drainage and ventilation 

mats used in direct applied and ventilated wall designs. 

Learning Objectives:

At the end of this program, participants will be able to:

• identify the causes and effects of water damage and discuss the current building codes as they pertain to moisture 

protection in wall construction

• state the science behind rainscreen technology and how it can extend the life of the structure and improve indoor air 

quality

• define the components and functions of direct applied and ventilated wall designs, and

• list product solutions for rainscreen compliance and how they facilitate the drainage of moisture from, as well as the 

ventilation of, the wall system.
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Moisture Damage 
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Introduction

Spacing…it’s learned at an early age.

When youths are taught team sports, coaches encourage players to work as a 

team, each having a position or role to play. However, the only way to truly 

succeed is if everyone works together, plays their positions, and spreads out. 

Good things can happen when players spread out and create space, whereas 

games may be compromised when players bunch or cluster together. 

The same concept is true in wall construction. There is no one miracle product 

that will make a healthy, functioning wall system. There needs to be a number of 

products that will work together to create a properly constructed wall. One of the 

first steps to creating a healthy wall is to design space within the wall. Most 

building scientists agree that a 6 mm gap is the minimum requirement needed to 

build a compliant exterior wall system.

This presentation begins with a discussion of the causes and effects of moisture 

migration in wall construction. 
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Moisture Damage

Building experts agree, no matter how tightly a building is 

constructed and insulated, no matter what type of exterior 

cladding is selected and how expertly it is installed, moisture 

will always find a way into the building enclosure. Moisture 

gets into the wall and becomes trapped, and over time, this 

moisture will damage the building materials within the wall 

system.

Moisture infiltration can compromise the building’s structural 

integrity, cause exterior surfaces to deteriorate, and shorten 

the life of paints and stains. Additionally, it can lead to rot 

and mold growth that not only cause structural damage but 

also create serious health hazards to the building occupants. 

Removing moisture and water vapor from the wall assembly 

as rapidly as possible (before it can damage structural 

components) is the goal of moisture management.

Moisture can lead to mold 

growth, resulting in poor 

indoor air quality.

Insulation has been saturated, reducing its 

R-value.
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Moisture Damage

The first visual sign of moisture damage is the corrosion of building 

materials. This will compromise the structural integrity of the wall system 

and could decrease the lifespan of the building. Another damaging effect 

of moisture is efflorescence, where an off-white, salty-like substance is 

evident on the wall’s exterior. Cracking, spalling, and interior mold are 

other visual examples of moisture-related issues. 

Here are some examples of what happens when space is not created 

within a wall system and moisture becomes trapped. Moisture issues can 

be seen via the:

• blistering exterior paint (top left image)

• rotting cladding (top right image), and 

• efflorescence on the surface of the brick (lower image).  

So how does this happen? To begin, let’s look at today’s cladding options 

and wall design. 
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Claddings & Wall Design

Direct Applied Vented Ventilated
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Absorptive Claddings

Innovative technologies have increased cladding 

options over the past 15 years to include:

• wood

• stucco

• manufactured stone

• brick

• fiber cement, and

• adhered veneers.

These cladding options are made from absorptive 

materials and have a natural tendency to allow 

excess moisture in. Sidings expand and contract, 

creating gaps in the exterior surface of the building. 

Consequently, intersections, joints, and wall 

penetrations are all susceptible to moisture 

infiltration.
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Moisture & Wall Failure

Today, roughly 81% of all cladding materials used in 

construction absorb moisture, and according to the 

International Masonry Institute (IMI), 80% of all wall failures 

are traced back to moisture-related issues. Furthermore, 

here is a daunting statistic: roughly 50% of all residential 

(direct applied) wall systems have moisture damage, and 

most homeowners are not even aware the issue exists. 

Facts like these have industry experts, such as the Brick 

Industry of America (BIA), making statements that support 

proper drainage. For example, BIA Tech Note #27 states, “It 

must be recognized that the exterior wythe cannot be made 

water tight. Provisions for internal drainage are necessary 

for these wall systems to function as intended.” 

As previously mentioned, there is no such thing as a 

waterproof wall. Rather, walls need to be designed to 

handle moisture intrusion.
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Wall Design

The three most common wall designs are 

direct applied, vented, and ventilated. 

The two most popular wall systems used 

today are the direct applied approach, 

which is often used in residential and light 

mixed-use commercial buildings, and the 

ventilated wall design that has gained 

popularity on the commercial side for the 

past decade.

Direct Applied Vented Ventilated
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Direct Applied & Ventilated Wall Design

Ventilated WallDirect Applied Wall (arrows indicate pathways for moisture migration)
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Direct Applied Wall Systems

When a direct applied wall system is made with no means 

of internal drainage, moisture can migrate in the following 

ways: 

1. Moisture enters through gaps in cracks in the cladding 

and can move inward. 

2. Excess moisture from within the building can force its 

way outward via vapor diffusion.

3. Groundwater will have a natural tendency to push itself 

inward.

The probability that moisture will remain trapped is high 

since there is no method of drainage. 

Components

• Exterior cladding 

• Water-resistive barrier 

• Insulating sheathing 

(continuous insulation)

• Structural framing, 

sheathing, cavity insulation

• Interior finish materials

Arrows indicate pathways for moisture movement 

1

2

3

https://www.aecdaily.com/sc.php?node_id=195419&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=1990999
https://www.aecdaily.com/forums.php?node_id=1990999


Slide 17 of 83©2019 ∙ Table of Contents < >

About the Instructor                                                   About the Sponsor                                                        Ask an Expert

Direct Applied Wall Systems

If we were to factor in house wraps not being installed correctly, the probability of moisture issues in a direct applied wall 

increases significantly. 

The picture second from the right shows what happens to the back side of fiber cement when nails are overdriven due to 

excessive nail gun pressure. Moisture cannot drain, leaving it to take the path of least resistance—in this case, back into 

the fiber cement siding. Once this siding becomes saturated, the moisture buildup tries to work its way to the outer 

surface, which is noticeable by the peeling paint and overall breakdown of the cladding (far right image). Could this have 

been avoided? Yes. In the next section we review the factors that require consideration, beginning with a discussion of 

the sources of moisture intrusion. 

Nails are 

driven 

through the 

sheathing 

into the 

studs

Fasteners are 

hidden by the 

course above
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Review Question 

What is the goal of moisture 

management?

https://www.aecdaily.com/sc.php?node_id=195419&tabidx=corporate
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Answer 

What is the goal of moisture 

management?

The goal of moisture management is 

to remove moisture and water vapor 

from the wall assembly as rapidly as 

possible before it can damage 

structural components.

https://www.aecdaily.com/sc.php?node_id=195419&tabidx=corporate
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Sources of Moisture

Capillary Movement Solar-Drive Rain 
Source: Christopher Pluta via pixabay
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Sources of Moisture 

Sources of moisture include the following:

• man-made sources (sprinklers)

• external sources 

• condensation

• capillary movement, and

• solar-driven moisture.

External sources include rain, wind, and snow. Wind-driven rain can be 

forced into small openings in the exterior cladding at joints, laps, utility 

cut-outs, electrical outlets, nail holes, and more. Trapped moisture can 

expand through freeze/thaw cycles and damage certain types of 

absorptive claddings, such as brick, stone, and stucco. 

High humidity and extreme temperatures can cause vapor diffusion where moisture will flow from warm to cold 

environments (transported by air movement through leaks in the assembly) and condense on the colder surface.

https://www.aecdaily.com/sc.php?node_id=195419&tabidx=corporate
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Sources of Moisture: Wind

Since moisture travels through the air, the effects of wind need to be 

considered.

Wind blowing around the building can create a negative pressure within 

the wall assembly, which siphons water into the wall. 

A 50 mph wind can exert 6 pounds of pressure on the surface area of a 

wall. This is enough pressure to allow moisture into the smallest of 

cracks.

As a result, building professionals need to be as mindful of wind 

pressures as they are of rainfall and snowfall. 

https://www.aecdaily.com/sc.php?node_id=195419&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=1990999
https://www.aecdaily.com/forums.php?node_id=1990999


Slide 23 of 83©2019 ∙ Table of Contents < >

About the Instructor                                                   About the Sponsor                                                        Ask an Expert

Sources of Moisture: Wind & Stagnation Pressure

Another consideration is stagnation pressure. This refers to 

the maximum pressure of fluid experienced when the fluid 

is brought to rest. 

For example: a ½″ of pooled water trapped in a wall is 

equal to a 35 mph wind pressure. This means that even in 

the absence of wind, the same effect can result as from a 

35 mph wind-driven rain.
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Capillary Movement

Capillary action refers to the movement of water within the spaces of a porous 

material due to the forces of adhesion, cohesion, and surface tension.

When moisture makes contact with absorptive claddings, the moisture is drawn into 

the wall via capillary action. 

It is interesting to note that the smaller the fissure, the greater the drawing power for 

moisture to penetrate (illustrated at right).  

Cohesion and Adhesion

The smaller the fissure/crack,

the greater the suction and rise of water.
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Sources of Moisture: Solar-Driven Moisture

Absorptive claddings can absorb and store moisture, which the sun then drives 

into the wall assembly. This is known as solar drive.

Solar-driven moisture is a vapor diffusion effect due to thermal and 

concentration gradient. In some cases, the vapor pressure differentials can be 

extreme. 

A vapor-permeable, weather-resistant barrier (WRB) will allow vapor from the 

outside to be “pushed” inward through cracks or fissures, with potential for 

condensation on the cold inside surface of the drywall. This is a concern in 

direct applied applications.

Solar energy can 

evaporate moisture 

and push vapor 

inward where it may 

condense inside the 

wall cavity.

After a rain period, absorptive 

cladding is soaked with water.
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Best Practices & Material Selection
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Best Practices

Now that we have an understanding of the 

sources and effects of moisture intrusion, let’s 

review some of the considerations in best 

practice wall design.

Questions to ask:

• Where is the project located?

• What are the weather patterns in the area? 

• What is the cladding choice?

• What do the construction plans and local 

building codes call for?

• What version of the building code needs to 

be followed?

• What is the budget?

• Who is making the decisions on this project 

(building owner, architect, contractor)?
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Climate Considerations

Where the project is located and the climatic patterns are vital factors in 

wall design.

The amount of annual rainfall can be used as a guide for determining the 

level of moisture management needed in a wall. Building science 

professionals state areas receiving over 20 inches of rainfall annually 

should be designed with a drainage space.

As illustrated in the top U.S. map, all regions in various shades of blue 

experience 20+ inches of rain annually. Compound that with average 

annual snowfall (lower image) and it becomes evident that a significant 

portion of the United States should include a capillary break within their 

wall design. 
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Dry Cup / Wet Cup Testing

In terms of material selection, it is helpful to have an understanding of dry (desiccant) cup and wet (water) cup testing 

that evaluates how different materials perform in terms of permeance. 

The dry cup is designed to simulate a heated dry building during a pouring rain, measuring the drive into the building. 

The wet cup measures the vapor drive moving in the opposite direction. Although these two tests are similar in setup, 

the service conditions are different and the results are not comparable in any way. To assemble these tests, the 

desiccant or water is placed in a dish, leaving a small gap (0.25″ to 0.75″) of airspace between it and the material. The 

test chamber is maintained at a constant temperature of 23°C (73.4°F) and a relative humidity of 50 ± 2%. An initial 

weight is taken of the apparatus, and during the course of the test, the weight change of the complete test assembly is 

measured until the results become linear. 

The water method assembly measures weight loss due to water vapor from the cup transmitting through the material to 

the test atmosphere. The desiccant method assembly measures weight gain due to water vapor from the chamber 

transmitting through the material due to the desiccant absorbing any moisture from the material sample. 

Based on the equilibrium change of weight, a water vapor transmission value is calculated, which provides an average 

permeance for the tested material.
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Material Selection: Plywood vs. OSB

Using the dry cup/wet cup test, this graph 

compares oriented strand board (OSB) to 

plywood.

In terms of water vapor permeance, they 

are identical until they hit the wet cup test. 

Notice the huge difference at the end of 

the scale when things are really wet. The 

permeance of the plywood moves from 5 

to 35, while OSB moves from 5 to 7.

Plywood passes and redistributes moisture 

better than OSB and dries much faster 

when it gets wet. Designing with an air gap 

can compensate for this difference.
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Material Selection: WRBs

Now let’s compare the test performance of 

two types of WRBs: asphalt-coated kraft 

paper and sheet polyethylene.   

At the same event point, the permeance of 

asphalt-coated kraft paper moves from 3 to 

10 while the sheet polyethylene remains 

unchanged at 0.

This illustrates the significant difference  

material selection can make toward the 

health of a wall. 
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Material Selection: Comparison

In comparison, the first wall with asphalt-coated kraft paper and 

plywood has a water vapor permeance range of 10 to 35, while the 

newer wall design, using OSB and sheet polyethylene, has a range of 

0 to 7.

Conclusion:

There is less energy/air available to move moisture in the newer wall 

design, which means greater chances of failure due to moisture 

intrusion. The best defense against moisture intrusion is a cavity wall 

design or any wall design that has an airspace or capillary break. So 

how much of a capillary break do you need? To efficiently move 

moisture, the air gap should be no less than 3 mm wide—the reason 

being, moisture can span a gap any less than 3 mm. 
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Review Question 

What are the sources of moisture?
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Answer 

What are the sources of moisture?

Sources of moisture include 

sprinklers, external sources (rain, 

snow, wind), condensation, capillary 

movement, and solar-driven 

moisture.
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Options for Moisture Management

Grade D Paper Drainable House Wrap Engineered Furring Strips Engineered Rainscreen 

Drainage & Ventilation Mat
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Options for Moisture Management: Introduction

The table below lists the options for moisture management. A review of each is presented in this section of the course, 

beginning with Grade D paper. 

Options for Moisture Management

Two layers of Grade D paper Good

One layer of house wrap Good

One layer of drainable house wrap Better

One layer of drainable house wrap and one layer of a rainscreen drainage and ventilation mat Best
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Grade D Paper

Most building codes call for two layers 

of Grade D paper. 

The outer layer is known as the 

“sacrificial layer.” The reason for this is 

that acids and alkali in mortar, or 

surfactants found in the sidings, will 

damage the outer layer of the Grade D 

paper, which is expected. This causes 

the sacrificial layer to become crinkled, 

which some manufacturers say makes 

it drainable.  

The picture to the far right of rotting 

cladding says otherwise. The damage 

resulted from moisture that permeated 

the cladding on a building that used 

Grade D paper. 
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Drainable House Wraps

Typical house wraps provide a water-resistive layer but can trap water behind the 

cladding, whereas drainable house wraps provide a continuous drainage gap that 

allows water to quickly escape from the wall system. As a result, drainable house 

wraps provide a higher and more constant drain rate. 

Drainable house wraps should only be used on nonmasonry claddings. They 

typically feature grooves that are 1 mm thick that will become clogged when 

installed behind stucco, manufactured stone, brick, or other masonry claddings. 

Note that care must be taken when installing drainable house wrap as it is 

susceptible to tears at the fastener location. These tears allow moisture to move 

past the WRB and into the interior of the wall.
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Rainscreen Design

The best way to defend against 

moisture migration is by installing 

a product that not only drains, but 

also ventilates. This is referred to 

as a rainscreen system.

A rainscreen system can be 

created by installing:

• a house wrap covered by an 

engineered rainscreen 

drainage and ventilation mat, 

or

• by installing a house wrap 

with furring strips. Engineered Furring StripsEngineered Rainscreen Drainage and Ventilation Mat
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The Rainscreen Concept

So what is a rainscreen wall design?

Rainscreen technology is all about creating an 

airspace to neutralize the air pressure within the 

wall. By doing so, it will greatly reduce the forces 

that draw moisture into the wall system. Although 

moisture will always find its way in, designing with 

a neutralized airspace will control the amount of 

moisture movement.  

Note that drainable house wraps will handle the 

moisture that gets past the cladding, but 

rainscreens dictate how much moisture gets past 

the cladding. Rainscreen drainage and ventilation 

mats also ventilate; most drainable house wraps 

do not.
Direct Applied Wall Ventilated Facade
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Pressure Moderated Rainscreen Wall

In order to neutralize the airspace, air needs to be allowed into the wall 

system.

A wide airspace calls for more air, which means more moisture, since 

moisture travels in the air. A wider airspace also means it will take longer to 

neutralize the airspace. 

The key is to narrow the airspace, allowing less air into the wall and 

quicker wall neutralization. This concept works for residential, light 

commercial, and regular commercial wall systems.  

Having a “ventilated” rainscreen wall can moderate 

pressures on each side of the cladding. 
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Creating a Capillary Break 

The best defense against moisture intrusion is 

a cavity wall design or any wall design that has 

a capillary break no less than 3 mm. 

It is industry standard to specify a 6 mm 

thickness in the United States and a 10 mm 

thickness in Canada. Creating a capillary break 

of 6 mm or 10 mm doesn’t just drain, but also 

ventilates behind the cladding.

Drainage is important, but the real benefit in 

rainscreen technology is the convective drying 

aspects. Circulating and removing moisture 

found in the air keeps the inner wall materials 

dryer and prolongs the life of the entire wall 

system. Most drainable house wraps do not 

ventilate as they provide a gap that is only 1 

mm thick. 

Rainscreen Drainage & 

Ventilation Mat

Weather Resistive Barrier

Scratch Coat

Galvanized Metal Lath

Thin Veneer

Flashing
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Rainscreen Options: Engineered Furring Strips

Let’s discuss rainscreen product options, beginning with engineered furring strips. 

These products, shown in the top right, are 10 mm thick to meet the stringent 

Canadian building codes and have proven to be a great alternative to the highly 

specified entangled net materials found in engineered rainscreen drainage mats.

Designed for wood and composite siding applications, engineered furring strips 

are manufactured from a mold-resistant, nonabsorptive composite material that 

will not hold moisture, rot, crack in the cold, nor expand in the heat. They feature 

vertical and horizontal drainage channels on the front and back for dual drainage 

and cross ventilation. 

Engineered furring strips can also be installed horizontally as a starter strip and 

bug screen at the top and bottom of the wall. 
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Wooden Furring Strips

If using a batten strip, be sure to 

specify a material that isn’t 

absorptive (like wood) and doesn’t 

have the surface-to-surface 

contact that wood provides. 

Wood also retains water, is prone 

to decay, does not offer cross 

ventilation, and is labor intensive 

to install. 
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Engineered Rainscreen Drainage & Ventilation Mats

Next, we look at engineered polymeric rainscreen drainage 

and ventilation mats, also referred to as entangled net 

materials or plastic matrix products. For the purposes of this 

course, we will use the term rainscreen drainage mat. 

These products feature a 95% open drainage mesh, an 

integrated fabric filter, and a fabric flap on the end of the 

mat. 

The 95% open design enables moisture drainage and 

drying. The two-ply design improves the strength properties 

of the rainscreen and deflects mortar. The filter fabric allows 

for guide lines to be snapped, offering ease of installation. 

Designed specifically for use with most exterior siding 

materials, rainscreen drainage mats are used primarily in 

residential and mixed-use structures. A more in-depth 

review of rainscreen drainage mats is presented in the next 

section. 
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Rainscreen Drainage & Ventilation Mats for Siding Applications
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Multiple Sidings 

Rainscreen drainage mats are 

designed for use with a variety of 

siding materials including 

manufactured stone, stucco, fiber 

cement, wood, brick, and EIFS. 

When choosing a rainscreen 

drainage mat, ensure it has a 

bonded filter fabric on one side. 

This allows for the use of one 

rainscreen mat for all siding 

applications.

Be sure to review the warranty 

and test data since not all 

rainscreen drainage mats are 

created equal. 
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Rainscreen Mat System

The adjacent image illustrates how a 

rainscreen drainage mat system works.

The filter fabric prevents the drainage mesh 

from being clogged and ensures ventilation and 

drainage. Any moisture that ends up behind the 

cladding passes through the filter fabric, drains 

down the mesh, and exits at the bottom of the 

wall. Air is allowed to circulate freely. 

Rather than trapping moisture and vapor, the 

mortar vent permits water to escape and allows 

moisture to evaporate and escape the wall 

system, turning any wall into a pressure-

equalized and water-managed rainscreen 

system.

5
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Rainscreen Drainage Mats: Benefits

A rainscreen drainage mat offers the following benefits. 

• Resistant to most known corrosive chemicals 

• Mold and mildew resistant 

• Minimizes staining, peeling, and blistering of exterior finishes

• Multidirectional drainage and ventilation of the entire wall surface

• Will not crack to the point of failure when manipulated

• Heat-bonded filter fabric has an integral insect screen for bottom and top courses

• Heat-bonded filter fabric does not allow engineered rainscreen to stretch, keeping 

uniformity throughout the product and wall surface

• One stock-keeping unit (SKU) for all siding applications for better inventory control

• Class A fire rating (ASTM E84)

• Cost effective
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Rainscreen Drainage Mats vs. Drainable WRBs

There is a misconception in the marketplace 

that drainable house wraps are rainscreens.  

Let’s compare the drainage and ventilation 

test results between drainable house wraps 

and rainscreen drainage mats, beginning with 

hydraulic transmissivity.

This graph shows that a rainscreen drainage 

mat generated 4.22 gallons of moisture per 

minute per square foot compared to 0.11 and 

0.07 gallons per minute from two leading 

drainable house wraps.

Drainable House Wrap #1         Drainable House Wrap #2           Rainscreen Drainage Mat

Hydraulic Transmissivity 

ASTM D4716

(GPM/ft width)
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Rainscreen Drainage Mats vs. Drainable WRBs

Next, we compare air transmissivity.

Shown here, a rainscreen drainage mat  

passed 9.8 cubic feet per minute of air 

compared to 0.2 and 0.3 cubic feet from two 

widely-used drainable house wraps.  

As you can see, the rainscreen drainage mat 

far outperforms the drainable house wrap.

In subsequent slides, the installation steps of 

a rainscreen drainage mat are presented. 

Drainable House Wrap #1           Drainable House Wrap #2           Rainscreen Drainage Mat

Air Transmissivity 

ASTM D4716

(CFM/ft at an Air Gradient 35)
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Installation of a Rainscreen Drainage Mat

1. Apply a weather-resistant barrier over sidewall sheathing. Note: some regions 

may require two layers of a weather-resistant barrier. Check local codes for 

requirements.

2. Install rainscreen drainage mat after windows and doors have been properly 

installed and flashed. Starting at the base of the wall, unroll the rainscreen 

drainage mat from right to left with the fabric flap on the bottom. The geomatrix

should be facing the weather-resistant barrier and the filter fabric facing the 

exterior of the building. Staple or nail every 3 square feet. On the bottom and top 

courses only, fold the fabric flap and tuck it between the polymer matrix and the 

weather-resistant barrier to create an insect screen. The top course roll will need 

to be inverted to achieve this.

2

1
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Installation of a Rainscreen Drainage Mat

3. On subsequent courses, butt the polymer material together without 

overlapping. Pull the fabric flap over the previous course (shingle style) 

and staple.

4. Apply lath, scratch coat, and stucco or masonry veneer siding over the 

rainscreen drainage mat using recommended fasteners and spacing.

4

3
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Installation Example

Here is a project in Kennebunkport, ME, that utilizes a 

rainscreen drainage mat system.  

This is the same project seven years later. Notice how the 

aesthetics of the siding have been maintained over time. 

Utilizing the rainscreen drainage mat system increased the 

cost of this project by only $1.00 per square foot.  
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Installed Cost vs. Insurance Support

Here is an example from a 

standard insurance policy 

indicating the limited 

coverage for moisture-related 

building issues. 

Most insurance policies have 

a $5,000 insurance cap for 

mold and dry rot, which is not 

a great deal of protection.

Repairs of this nature could 

get very costly. That’s why it’s 

imperative to plan ahead 

before construction begins to 

ensure the best building 

solutions have been specified.  
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Rainscreen Specification: 2015

Now we move on to look at rainscreen specification trends. The chart below indicates the percentages of specification 

for rainscreen solutions including plastic matrix systems, plastic matrix with WRB, and furring strips. As you can see, in 

2015, almost 59% of the market did not specify a drainage plane. Recall, the term “plastic matrix” represents the 

entangled net mats mentioned earlier in this presentation.

https://www.aecdaily.com/sc.php?node_id=195419&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=1990999
https://www.aecdaily.com/forums.php?node_id=1990999


Slide 57 of 83©2019 ∙ Table of Contents < >

About the Instructor                                                   About the Sponsor                                                        Ask an Expert

Rainscreen Specification: 2015–2018

Between 2015 and 2018, there has been 

a significant increase in specifications 

calling for rainscreen design, proof that 

the industry is acknowledging its 

importance in best practice wall design. 
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Current Rainscreen Drainage Mat Use in U.S.

This map indicates the states (in blue) that are widely using engineered rainscreen products currently. 
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Rainscreen Specification: Codes

Since 2015, the International Building Code (IBC) and International Residential Code (IRC) have called out the need for 

a designed drainage space in a wall system. Note that Canada adopted the practice well before the U.S.
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ASTM E2925

The standard governing these 

products is ASTM E2925, 

“Standard Specification for 

Manufactured Polymeric 

Drainage and Ventilation 

Materials Used to Provide a 

Rainscreen Function.”

Listed here are the some of the 

stringent testing these products 

must undergo to be compliant 

with ASTM E2925. 

When specifying, be sure the 

product has a Class A fire rating 

(ASTM E84).

ASTM E2925, “Standard Specification for Manufactured Polymeric 

Drainage and Ventilation Materials Used to Provide a Rainscreen Function”

ASTM D3045 – Heat Aging

ASTM D5199 – Nominal Thickness Test

ASTM D5322 – Immersion Procedures

ASTM D6108 – Compression Testing

ASTM D6364 – Short-Term Compression Testing

ASTM E84 – Surface Burning Test

ASTM E2273 – Drainage Efficiency

ASTM G154 – UV Testing
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Codes & Standards

Many organizations, along with some local and state codes, are 

seeing the need for engineered rainscreen drainage mats. Local 

code officials in some areas are requesting contractors fill out 

documentation indicating they built according to rainscreen 

principles.

Over 10 years ago, the Building Enclosure Moisture Management 

Institute (BEMMI) was created. Its mission is to expand the adoption 

of advances in building science that improve moisture management 

in building enclosures by increasing the use of engineered 

rainscreen systems. This is accomplished through education and 

technical advocacy within the community of building professionals. 

BEMMI has developed a standard to make it easier for architects 

and code officials when specifying the proper materials used to 

create rainscreens. It is interesting to note that the people running 

BEMMI are also the ones that started the Air Barrier Association of 

America (ABAA), which means they are seasoned when working with 

code officials.

References

Local and State Building Codes

• Rainscreen Acknowledgement Forms

National Insurance Council 

Other references

• Brick Industry Association

• National Concrete Masonry Association

• International Masonry Institute

• Building Scientists

• ABAA
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MVMA

Rainscreen drainage mats are also 

mentioned as an installation option in 

the Masonry Veneer Manufacturers 

Association (MVMA).

MVMA references one layer of house 

wrap with the second layer being an 

engineered rainscreen drainage and 

ventilation mat.
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Review Question 

Which of the following is NOT 

considered a rainscreen system?

A. Drainable house wrap

B. House wrap with furring strips

C. House wrap with rainscreen 

drainage mat
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Answer 

Which of the following is NOT 

considered a rainscreen system?

A. Drainable house wrap

B. House wrap with furring strips

C. House wrap with rainscreen 

drainage mat

A rainscreen system must drain and 

ventilate. Most drainable house 

wraps do not ventilate as they 

provide a gap that is only 1 mm thick.  

A gap of 6 mm thick is required to 

effectively ventilate behind the 

cladding. 
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Rainscreen Drainage & Ventilation Mats for Cavity Walls
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Cavity Wall Systems

So how does rainscreen technology help cavity 

wall applications?

Cavity wall systems, as seen here, are common 

in commercial construction. 

Since masonry is an absorptive cladding, these 

wall systems are designed with airspace 

between the outer veneer and inner wall. This 

space gives the moisture that is infiltrated 

through the outer veneer a drainage path to the 

exterior. These walls are made up of a system 

of products to promote proper drainage. 
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Rainscreen Drainage Mats for Cavity Walls

Rainscreen drainage mats are a mortar 

deflection and ventilation system used to 

reduce the overall cavity width in ventilated 

wall assemblies. 

The system offers the benefits of 

rainscreen technology through the use of 

integrated mortar deflection, drainage, and 

ventilation design. It does not allow mortar 

blockage in the cavity wall drainage plane 

due to the heat-bonded filter fabric. This 

dedicated airspace allows proper drainage 

and convective drying.
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Mortar Deflection

A mortar deflection system is designed to prevent mortar droppings from 

blocking and clogging base wall and head joint drainage channels.

This picture shows mortar droppings in a wall that did not use a mortar 

deflection system. Consequently, moisture will have a difficult time finding 

its way to the weep vents. 
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Rainscreen Drainage Mats for Cavity Walls: Installation

When installing a rainscreen drainage mat for cavity walls, a 

through-wall flashing is often fixed at the base of the wall and 

other areas of obstruction. A water-resistant barrier is applied 

over the sidewall sheeting using veneer anchors, ensuring local 

building codes are met.

The rainscreen drainage mat is installed over rigid foam insulation 

board. Starting at the base of the wall, unroll the rainscreen 

drainage mat right to left between brick anchors with the polymer 

matrix side against the water-resistant barrier and the mortar 

deflection fabric facing the exterior of the building. Unroll the next 

course in the same manner as the first. Be sure to always butt the 

polymer material together without overlapping. 

Rainscreen drainage mats should be installed horizontally 

between the brick ties as the exterior brickwork is completed so 

as to maintain captivation within the brick anchoring system.
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Airspace Recommendations

Since these cavity walls are drainage and ventilation walls, an airspace of 1″ to 4″ is typically specified. 

The International Masonry Institute states: “A 1-⅜″ or 1-½″ airspace with a ⅜″ continuous drainage mat can be just 

as effective as a 2″ airspace where increased insulation and minimum wall thickness are design parameters.”

Reference Recommendation

Masonry Standard Joint Committee (MSJC) 1.5″ to 2.0″ cavity width

International Masonry Institute (IMI) 2″ airspace recommended

Industry minimum cavity airspace 1″ airspace 

ASHRAE 90.1-2013 4.5″ maximum cavity width
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16″ Insulated Cavity Walls

Here is an example of newer ventilated wall design, 

with 16″ insulated cavity walls with 2″ rigid 

insulation. Notice that a 2-¾″ airspace has been 

called for. 

By adding the outboard rigid foam insulation, the 

width of the through-wall flashing needs to increase 

and the wall ties need to span an additional 2″, 

which leads to special designs. 

Note that the concrete footprint will not increase, nor 

will the overall cost of this wall system.

* Joint Reinforcement

*
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Mortar Bridging

If the airspace doesn’t get wider, but the call 

for increased outboard rigid insulation does 

get thicker, we have mortar bridging in the 

walls.  

This bridging leaves a path for moisture to 

continuously keep wall components wet and 

over time, deterioration is likely to take 

place. 

*

* Joint Reinforcement
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Mortar Bridging

Here is a jobsite showing mortar wedged 

at wall tie locations.  

At 16″ on center, that leaves plenty of 

opportunity for moisture to bridge the 

airspace.
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Dew Points

So why are we increasing the insulation so much? Hot 

air always moves to cold air.

Interstitial condensation will occur when warm air from 

the inside moves into the wall and reaches the dew 

point and condenses within the core of the wall to form 

water. Interstitial condensation can penetrate the walls, 

floors, and ceiling of a structure.   

Adjusting the cavity size will play a role in where the 

dew point lies. We want to push the dew point out from 

the interior as far as possible. Increasing outboard 

insulation helps to accomplish this.   
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Anchored Veneer / Stud Backup

Utilizing a rainscreen drainage mat will allow 

moisture, but not mortar, to pass through. 

It will allow the wall cavity to decrease without 

compromising its drainage and functional 

abilities and will also allow for more insulation, 

if desired.

*

* Joint Reinforcement
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Case Study: Efflorescence Removal

Here is a great example of the benefits of 

convective drying.

The picture on the top right is of a jobsite in Long 

Island where there were noticeable moisture issues 

as evidenced by the presence of efflorescence.

Drainage devices were placed at the bottom and top 

of the wall, allowing air to circulate in a convective-

like fashion, removing moisture from within the wall 

system. 

The bottom picture reveals the end result. No 

masonry cleaners were used. This cleanup resulted 

solely from the installation of weep vents on the top 

and bottom of the wall for convective airflow.
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Project Example

Pictured here is a high-rise project in 

Dallas, TX, that used a rainscreen 

drainage mat solution. 

Engineered rainscreens are used on one-

story residential houses all the way up to 

commercial high-rise buildings due to the 

many favorable benefits they offer. 

Please remember the test password MOISTURE.

You will be required to enter it in order to proceed 

with the online test.
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Specifying Rainscreen Drainage Mats

Engineered rainscreen products should not be specified in the exact thickness of the 

airspace that requires them. For example, a masonry application should specify an 0.8″ 

engineered rainscreen for a 1″ cavity. This allows the mason the ability to place their 

fingers between the brick and the drainage mat, making it easier to work with. 

Check that the rainscreen specified is in compliance and comes with a warranty that 

matches the life expectancy of the walls that are being constructed. 
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Cost Effectiveness of Rainscreen Technology

Adding a rainscreen drainage mat to your project will not increase the cost 

significantly when you factor in the following savings.

• Provides drainage and airflow when the airspace is reduced or limited

• As a component of an open-jointed rainscreen wall assembly, it can 

protect the insulation

• Can decrease overall wall thickness and costs:

• Lower through-wall flashing costs

• Lower wall reinforcing/anchoring costs

• Lower concrete costs

• Reduces the building’s overall carbon footprint

• Controls drainage path in all types of walls
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Summary
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Important Points

• Moisture infiltration can lead to mold growth, compromise the structural integrity of a structure, cause exterior surfaces 

to deteriorate, and shorten the life of paints and stains.

• The best way to defend against moisture migration is by installing a product that not only drains, but also ventilates. 

This is referred to as a rainscreen system. A rainscreen system can be created by installing a house wrap covered by 

an engineered drainage and ventilation mat, or by installing a house wrap with furring strips. 

• Rainscreen drainage mats are a cost-effective solution designed for all exterior siding and cavity wall applications. The 

innovative rainscreen technology equalizes the air pressure within the wall system by creating a drainage and 

ventilation cavity between the weather-resistant barrier and the exterior wall. This design allows excess moisture to 

drain from the wall system and permits ventilated air to circulate and dry the interior wall components.

• Specifying and building with engineered rainscreen technology will greatly reduce efflorescence, mold growth, and 

corrosion while promoting better indoor air quality and increasing the overall life span of the building.
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Important Points

• When used for cavity wall applications, a rainscreen drainage mat offers the benefits of rainscreen technology through 

the use of integrated mortar deflection, drainage, and ventilation design. It does not allow mortar blockage in the cavity 

wall drainage plane due to the heat-bonded filter fabric. This dedicated airspace allows proper drainage and convective 

drying.

• The fixed airspace is beneficial for cavity walls with a reduced airspace caused by increased insulation thicknesses. 

The reduced continuous airspace expedites moisture drainage and drying.

• A rainscreen drainage mat improves the overall performance of the entire cavity wall assembly and is lightweight and 

easy to install between brick ties. 

• A rainscreen drainage mat is resistant to most known corrosive chemicals and is mold and mildew resistant. It offers 

multidirectional drainage and ventilation of the entire wall surface. 

• Heat-bonded filter fabric has an integral insect screen for bottom and top courses, and it does not allow the engineered 

rainscreen to stretch, keeping uniformity throughout the product and wall surface.
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Conclusion

If you desire AIA/CES, state licensing or CE credits for another 

organization, please click on the button to commence your online test. 

A score of 80% or better will allow you to print your Certificate of 

Completion; you may also go to your AEC Daily Transcript to see your 

completed courses and certificates.

For additional knowledge and post-seminar assistance, click on the 

Ask an Expert link.

If you have colleagues that might benefit from this seminar, please let 

them know. Feel free to revisit the AEC Daily website to download 

additional programs.
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