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Course Overview

Multifamily construction is more competitive than ever. Even as mixed-use projects are filling in desirable tracts in urban cores, 
developers are locating projects in the suburbs and “exurbs,” as well In any case, key demographic groups, including millennials
and baby boomers, are driving this demand, and their expectations are high: they want convenient transportation nearby, and 
they want to be close to restaurants, shopping, and work. Sustainability is important too, but lowering energy use is no longer 
enough. Increasingly, the real estate market has embraced the language of low and zero carbon.

In such a climate, architects and builders need every tool possible to keep their project competitive, starting with the building 
envelope. Building envelopes utilize four critical “control layers” to protect buildings; the air and thermal layers can also increase 
energy efficiency. 

There are now on-the-market solutions that integrate a water-resistive and air barrier (WRB and AB) with either engineered wood or 
gypsum sheathing, thus simplifying construction and saving time and labor. The integrated panels install just like standard sheathing 
panels. Once installed and completed with approved system accessories such as seam tapes or liquid flashings, the systems create
an integrated air and water barrier, eliminating the need for separate house wrap. For multifamily projects in particular, this 
technology allows for high performance while facilitating speed in construction, and conforms to IBC/IRC requirements for 
WRB/AB. And as design professionals know, speed to occupancy makes for a satisfied client.

This course will introduce the reader to integrated WRB/AB sheathing solutions. Included will be a discussion of other common
solutions, including house wraps, self-adhered membranes, and fluid-applied membranes, and the pros and cons of each, and how 
they compare with integrated sheathing products. The reader will learn about codes, standards, and test methods used to evaluate
these products, both separately and as part of the building envelope assembly. Finally, this course will use case studies to 
demonstrate how these products can be used in commercial projects to achieve high building performance on a tight construction 
schedule, with an emphasis on multifamily constructions.



Learning Objectives

Upon 
completion of 

this course, 
the student 
should be 
able to:

• Describe two types of integrated 
WRB/AB sheathing panels and 
appropriate applications for each.

• Explain how integrated WRB/AB 
sheathing panels simplify 
construction of critical control 
layers.

• Compare integrated WRB/AB 
sheathing panels to other 
solutions, such as fluid applied, 
self-adhered, and building wrap.

• Discuss which standards and test 
methods are used to evaluate 
integrated WRB/AB sheathing 
panels.

• List the advantages of integrated 
WRB/AB sheathing panels in 
multifamily construction.



Section 1
An Introduction to Integral Sheathing Panels

Presenter
Presentation Notes
Building envelopes utilize four critical “control layers” to protect buildings; the air and thermal layers can also increase energy efficiency. There are now on-the-market solutions that integrate a water-resistive and air barrier (WRB and AB) with either engineered wood or gypsum sheathing, thus simplifying construction and saving time and labor. The integrated panels install just like standard sheathing panels. Once installed and completed with accessories such as seam tapes or liquid flashings, the systems create an integrated air and water barrier, eliminating the need for separate house wrap.



Trends in Multifamily Construction

• Urban infill, suburbs, and exurbs
• Demand for amenities
• Proximity to transportation, 

shopping, restaurants
• Increasing complexity of 

buildings and spaces
• Low- and zero-carbon 

buildings

Presenter
Presentation Notes
The climate for multifamily construction is more competitive than ever. Developers are still locating infill project in urban cores, but they are also looking to the suburbs and “exurbs,” especially as millennials are starting to have families. This demographic, along with aging baby boomers, continue to drive demand for multifamiliy housing, and their expectations are high: they want good transportation, and they want to be close to restaurants, shopping, and work. They also expect top-of-the-line amenities and technology, which is making these types of projects more complex, as they involve different types of spaces, including coworking space. Sustainability is important too, but lowering energy use is no longer enough. Increasingly, the real estate market has embraced the language of low and zero carbon.



Simplifying Design through BIM

• BIM finally adopted for multifamily 
projects

• Helps translate design to reality
• Provides accurate blueprint for 

operation and management

Presenter
Presentation Notes
Building information modeling, or BIM, has become an indispensable tool in commercial construction. However, until recently, BIM was not used much in the residential sphere due to the relative simplicity and repeatable nature of the designs. The trends discussed in the previous slide are driving the creation of more complex multifamily projects, especially behind the walls. BIM can help translate the desired design into reality, reduce the chance of costly mistakes, and facilitate communicate between the design team and the builder. In addition, BIM creates a reliable blueprint for reference once the building is occupied .Some of the information for this slide gleaned from this study:https://www.researchgate.net/publication/329967298_BIM_in_Multifamily_Design_Construction



Trends in the Construction Industry 

• Availability of skilled labor 
declining

• Performance expectations 
increasing

Presenter
Presentation Notes
Even as code requirements become more stringent and our expectations of building performance rise, the availability of skilled labor continues to decline. These converging trends are driving the need for solutions such as integral WRB/AB sheathing panels, which can provide high performance while consolidating construction tasks. These solutions require fewer steps that are simpler to understand; a more transparent quality control process allows for high performance with less labor and enables efficiency in construction not available in traditional technologies.



Critical Control Layers

Presenter
Presentation Notes
Let us review the four different control layers that comprise the building envelope. First, and most importantly, there is a water-control layer, which is designed to block bulk water from entering when it rains. Second is an air-control layer, which is designed to prevent uncontrolled air movement, whether that is air leaking out of the building from the inside, or vice versa. The vapor-control layer is designed to prevent or control the speed at which water vapor can move through the building envelope. Finally, the thermal-control layer is designed to insulate the envelope and regulate the inside temperature. Not only does this make the building interior more comfortable, but it also helps save energy and the associated costs of heating and cooling inside spaces.Now let us take a closer look at each of these control layers.



Water-Resistive Barrier (WRB)

• Usually located 
beneath cladding

• Blocks bulk water 
from entering the 
building

Presenter
Presentation Notes
The water-resistive barrier, or “WRB,” usually lies beneath the exterior cladding, and when it acts as the drainage plane, it can help to direct water away from the interior wall assembly. The main purpose of the WRB is to block bulk water that makes its way beneath the cladding during a storm and keep it from getting into the interior of the building. A best practice is to include a drainage gap between the WRB and the cladding. Including a drainage gap helps to prevent moisture from building up in the wall cavity by allowing air to flow through the gap and increase the drying capability of the wall assembly. Accumulated moisture can cause mold, mildew, and corrosion. A WRB must meet the code requirements of the International Building Code, or IBC, and the International Residential Code, or IRC.Examples of WRBs include building felt, building paper, liquid-applied barriers, self-adhered barriers, rigid foam, and some types of sheathing.



Continuous Air Barrier (AB)

• Helps prevent 
uncontrolled movement 
of air through the building

• Can be in interior or 
exterior of building 

Presenter
Presentation Notes
The continuous air barrier, or “AB,” is the next critical control layer. The AB is typically located beneath the cladding on the face of the sheathing, but it can be made up of a combination of materials and assemblies in the interior or exterior wall. Its purpose it to wrap the building shell to prevent uncontrolled air from passing through the building, whether from wind, the stack effect, or mechanical ventilation pressure differences. The International Energy Conservation Code includes specific mandatory requirements for providing continuous ABs in building envelopes. These requirements help assure minimum levels of code-required energy performance. The architect or designer has the discretion to specify the best location for the AB. Examples include conventional sheathing products such as OSB and gypsum panels.



Vapor Barrier/Vapor Retarder

• Type I vapor retarder: virtually no 
permeability of vapor

• Type II vapor retarder: allows some 
permeability

• Type III vapor retarder: slows 
diffusion, but allows more 
permeability than Type I or Type II

Presenter
Presentation Notes
While WRBs address bulk water and ABs address airborne moisture, design professionals must also consider the possibility of vapor diffusion through materials. Consequently, the IBC and IRC require the use of vapor retarders to protect the building envelope on both sides of an assembly. A vapor retarder is most often required in colder climates and should be installed on the interior face of an exterior wall, roof, or floor assembly. The intent is to prevent warm, moist air from penetrating into the assembly and condensing into liquid water that can become trapped and cause damage. The building’s location and climate zone dictate which type of vapor retarder may be required. In many cases, a complete barrier is not required.



Thermal Barrier

• Insulation and radiant 
barriers

• Reduce transfer of heat 
(both directions)

• R-value: tested level of 
performance (insulation)

• U-factor: tested rate of 
heat loss (assembly)

Presenter
Presentation Notes
The thermal barrier typically consists of insulation products or radiant barriers in the wall and roof assemblies. The purpose of the thermal barrier is to reduce the transfer of heat, whether from inside to outside in winter, or from outside to inside on a hot summer day.The IECC requires a continuous thermal barrier to control heat energy flow and reduce energy usage. The level of performance of is expressed in tested R-values for insulation products or as a U-factor analysis for an entire assembly. The thermal barrier—i.e., the insulation—may be placed between studs and framing or installed continuously either on the inside or outside face of an assembly or a combination of cavity insulation and continuous insulation may be used. The architect has a variety of techniques and materials to choose from; however, whatever the design, the building’s thermal performance must be detailed and demonstrated to show code compliance.



Integrated WRB-AB Solutions

Gypsum sheathing panels 
with integrated WRB-AB

Engineered wood 
sheathing panels 
with integrated 

WRB-AB

Presenter
Presentation Notes
Certain construction materials can function as some combination of a water-resistive, air, vapor, and thermal barrier. By understanding these separate functions, design professionals can correctly specify them as a component of a building envelope.Two such products, and the focus of this course, are 1) gypsum sheathing panels that have an integrated WRB and AB, and 2) engineered wood sheathing panels with a WRB-AB integrated onto one surface.



Gypsum Sheathing with Integrated Air & Water Barrier

• Coat an existing fiberglass 
mat gypsum panel with a 
commercially available fluid-
applied membrane during the 
manufacturing process.

• Integrate the WRB-AB into the 
fiberglass mat and gypsum core to 
form a hydrophobic, monolithic 
surface that blocks bulk water but 
allows vapor to pass through. 

Both require the joints, sheathing fasteners, penetrations, openings, and material transitions 
to be sealed to the manufacturers’ installation instructions.

Presenter
Presentation Notes
There are two types of gypsum sheathing products that include an integrated WRB and AB. Some manufacturers offer coated panels, where one face of the fiberglass-mat faced gypsum panels has been applied with a commercially available fluid-applied membrane under controlled conditions in the factory. Core-integrated panels take a different approach. In these panels, the WRB and AB is integrated into the fiberglass mat and gypsum core to create a hydrophobic, monolithic surface that blocks bulk water but allows vapor to pass through. These products are ideal for all types of commercial construction projects. Both meet the performance requirements for use as a WRB and AB when the joints, sheathing fasteners, penetrations, opening, and material transitions are sealed to the manufacturers’ installation instructions. For the purposes of this course, when we refer to “integral gypsum sheathing,” we refer to those panels that have the WRB-AB integrated throughout the core.



Accessories for Integral Gypsum Sheathing

• Liquid flashing and transition membranes
• Used for joints, seams, penetrations, expansion and control joints; 

dissimilar materials

Presenter
Presentation Notes
Accessories are important for completing the integrated WRB-AB system. They help ensure the continuity of the building envelope’s WRB-AB by preventing bulk water and air leakage at the seams, fasteners, rough openings, and distinct transitions to other surfaces. Important accessories for integral gypsum sheathing include liquid-applied flashing and transition membranes.Liquid-applied flashing is typically squeezed from a tub or spread; it is used to seal rough openings, penetrations, joints, and seams. This highly durable continuous elastomeric flashing membrane bonds and cures even in wet weather.Transition membranes can also be used to bridge control and expansion joints and gaps greater than 1 inch; they are also used in places where dissimilar materials join the sheathing.



Engineered Wood Sheathing with Integrated WRB-AB

• Integrated WRB-AB
• Moisture-enhanced resin 

applied to core 
• Structural wood sheathing

Presenter
Presentation Notes
An integral engineered wood WRB and AB system is also available, which consists of engineered wood sheathing panels laminated with a proprietary WRB-AB. The panels install just like standard OSB or plywood sheathing. Once installed and sealed with an appropriate seam tape, the system creates an integrated WRB-AB for the structure, eliminating the need for separate house wrap. These panels are ideal for residential or light commercial construction.



Integrated Engineered Panels Technology

Structural Sheathing
• OSB, plywood, or waferboard
• Provide structural strength and 

durability

WRB Bonded to Sheathing
• Proprietary overlay creates WRB
• Barrier helps keep water out but 

allows water vapor to escape

Presenter
Presentation Notes
Engineered wood panels and a proprietary overlay are bonded together to reduce the risk of moisture between them. While the overlay creates a barrier that keeps water out, it does not affect the permeability of the panel itself, which allows water vapor to escape and promote drying. Once the panels are installed and the seams are taped, the system prevents air infiltration, which helps create a more energy-efficient building.



Accessories for Integral Engineered Wood Sheathing

Presenter
Presentation Notes
Integral engineered wood sheathing panels are part of a system and must be sealed with accessories to perform properly. These accessories include seam tape, corner seals, and flashing tape. Seam tape is used to seal the joints between panels. Some manufacturers offer acrylic tape products that can be used at extremely low temperatures.Semi-rigid corner seals are designed for both inside and outside corners. Flexible flashing tape wraps around all window sills and curved details.



Fire Resistance

Integral gypsum panels –
Type X gypsum sheathing:  

0 - Flame Spread and 
0 - Smoke Developed when 

tested to ASTM E84.

Integral engineered wood 
panels can be used with 

conventional gypsum 
sheathing to achieve a fire-
rated wall assembly (see UL 

directory for rated 
assemblies). 

Both gypsum and wood-based integral sheathing products can be used in rated assemblies. 

Presenter
Presentation Notes
Note: Both gypsum and wood-based integral sheathing products can be part of rated fire-resistant assemblies.Integral gypsum sheathing panels are ideal for fire-resistant construction, achieving best possible scores when tested according to ASTM 84.Engineered wood sheathing with an integrated WRB-AB can be used in tandem with conventional gypsum sheathing to achieve the required fire rating in the walls between homes. In this case, the integral sheathing should be installed to the exterior of the gypsum sheathing since it serves as the WRB and AB when properly sealed. The engineered wood panel itself does not carry a fire rating, and the conventional gypsum sheathing must carry a UL fire rating Type X (5/8 inch). See the UL directory for rated assemblies. References can be found here:https://buildgp.com/wp-content/uploads/2019/11/DensElement-Technical-Guide.pdf https://wpstage.forcefield.gpbpittest.com/wp-content/uploads/2020/01/ForceField_Tech-Note_Fire-Rated-Assembly-Dens_622069.pdf



Advantages of Integrated Sheathing Products

Presenter
Presentation Notes
Integrated sheathing products hold a number of advantages. Integrating the WRB and AB into the sheathing panel eliminates the need for a separate barrier and saves on labor and installation time. As we shall see, these products are ideal for multiuse projects that employ both gypsum and OSB sheathing panels.



Section 2
Advantages of Integral Sheathing Panels

Presenter
Presentation Notes
This section will compare integral sheathing panels (both engineered wood and gypsum) with conventional sheathing solutions that require either fluid-applied, self-adhered, or building wrap WRBs and ABs. This section will also enumerate the advantages of integral systems that utilize either gypsum or engineered wood with an integrated WRB-AB.



Traditional Barrier Solutions

Building WrapSelf-Adhered Fluid Applied

Presenter
Presentation Notes
Traditional solutions including wraps, self-adhered membranes, and fluid-applied membranes can—but do not necessarily—provide excellent protection and contribute to performance of the building. Most of these products can be used to properly protect buildings, but failures are still common as a result of improper installation or failure to perform quality-control and quality-assurance measures. Now, let us take a look at three traditional barrier systems: fluid applied, self-adhered, and building wrap.



Fluid-Applied Barrier Systems

• Advantages: do not require fasteners 

• Require reinforcement at joints and 
Transitions

• Potential problems: improper thickness, 
temperature and site conditions, cannot 
be left unprotected for extended periods

Presenter
Presentation Notes
Fluid-applied (also called “liquid-applied”) barrier systems provide effective WRBs and ABs, and they have several advantages. They are capable of providing a monolithic barrier, and unlike house wrap, they do not require tape or fasteners, thus reducing the chances that the system will be breached. They do require reinforcement at sheathing joints and transitions.Fluid-applied barrier systems do require several more steps than an integrated system, as well as another skill set. There are also several opportunities to make mistakes.The material must be applied to the correct thickness. If it is too thin, it may develop leaks and not function as an effective barrier. If it is too thick, it may not cure properly. Many of these products may not be applied below a certain temperature, and they must be kept dry for a certain amount of time while they cure. The surface must also be clean before the product is applied. Most fluid-applied products cannot withstand prolonged exposure to UV light. In some cases, workers must protect themselves from harmful chemicals when mixing and applying the material.



Self-Adhered Barrier Systems

• Advantages: do not require fasteners
• Require primer; material must be 

applied within certain time
• Disadvantages: weight, cost, wrinkles 

and “fish mouths”
• Potential problems: labor intensive; 

temperature and site conditions

Presenter
Presentation Notes
Self-adhered barriers, also known as “peel-and-stick” membranes, can also be an effective solution, and they too hold several advantages over conventional house wraps. They do not require fasteners, and when and if a breach does occur, it does not spread to other parts of the system.Self-adhered barrier system require several steps compared to integrated sheathing panels. Once sheathing is installed, rough openings must be prepped with primer; then the self-adhered membranes are installed. This step must be precise in order for the windows to fit properly. Typically, a roller is used to smooth out the membrane and eliminate air bubbles. Next, the rest of the sheathing is primed. Installers must wait at least 20 minutes after the primer is applied, but the membrane must be installed that same day. Typically, two workers are required to apply the peel-and-stick membrane: one to hold the roll, and one to peel the backer off and align the membrane on the substrate. Once again, the membrane is smoothed out with a roller. Finally, liquid flashing is applied and smoothed.Self-adhered barriers have some disadvantages. The material is heavy and relatively costly. It is difficult to install the material smoothly, and wrinkles and puckers—aka “fish mouths”—are common. As with fluid-applied barriers, this process is considerably more labor intensive and takes more time than an integral system. Like fluid-applied membranes, adhered membranes also have weather constraints. If the substrate is too humid or moist when the membrane is applied, the materials may not bond completely. And again, with additional steps there are more opportunities to make mistakes.



Building Wrap

• Seams and fasteners increase 
chances for leaks

• Openings must be carefully 
flashed

• Potential problems: labor 
intensive, improper detailing, 
prone to blow-off

Presenter
Presentation Notes
Building wraps, aka “house wrap,” can be effective WRBs, but they are not the best ABs, and performance depends heavily on proper installation and detailing. House wrap comes in rolls and installation typically relies on two people: one to unroll, and a second to fasten. However, one person can do the job if the roll is pre-cut. Penetrations and openings must be flashed carefully. For windows and doors, corners must be cut to expose the sheathing face, and liquid sealant is used to seal the joint between the wrap and the sheathing. The wrap should be installed so that it laps over the flange to prevent wind-driven water from penetrating. This is an area where mistakes are often made, and improper flashing details can result in poor moisture management.Building wraps have some other drawbacks. They are prone to blowing off during prolonged installations. They also require fasteners that pierce holes in the membrane, allowing moisture or air to penetrate. When installed incorrectly—with staples, for example—the product’s effectiveness as a WRB is compromised.



Code Compliance

Presenter
Presentation Notes
Integral gypsum sheathing systems meet the WRB and AB requirements of the International Building Code (IBC), International Residential Code (IRC), and the International Energy Conservation Code (IECC). When installed correctly with seam tape, engineered wood sheathing panels with integrated WRB-AB are approved for use in Type V construction in the IBC, and one- and two-family dwellings in the IRC, and as an alternative to the WRB required in Chapter 14 of the IBC and Chapter 7 of the IRC.In the next section, we will take a closer look at some of the code requirements and standard test methods that are applicable to these products.



Build Process Efficiency

• Less time and labor 
required

• Less specialized labor 
required

• One step in installation 
eliminated compared 
to traditional solutions

Presenter
Presentation Notes
Integrated sheathing products typically require less time to install, as multiple barriers are installed at once. These systems usually require less labor with fewer crew members because of the simplicity of installing them. Only one installer is required to tape the joints between the panels, for instance. In addition, the labor required can be less specialized. Any qualified sheathing installer or framer should be able to install integrated sheathing just as easily as standard sheathing.One study conducted by Home Innovation Labs compared the speed of installation of an integrated WRB-AB gypsum sheathing system with conventional sheathing and both fluid-applied membrane and building wraps. The integrated solution eliminated an entire step in the installation. Not surprisingly, the integral gypsum sheathing system was installed 25 percent faster than sheathing with building wrap and 40 percent faster than sheathing with fluid-applied membrane.



Design Flexibility

• Compatible 
with many 
cladding 
options

Presenter
Presentation Notes
Available in both gypsum and engineered wood options, integral sheathing systems allow for design flexibility and a range of aesthetic approaches. Both integral gypsum and integral engineered-wood panels can be used in tandem with many cladding types, including brick, metal panels, rainscreens, inverted walls, EIFS, stone, and fiber cement siding.



Simplified Construction of Critical Control Layers

No separate WRB or 
AB required

Allow water vapor to 
escape

Simpler/easier quality 
control

Presenter
Presentation Notes
When integral sheathing systems are used, no separate WRB or AB is required. Whether the base sheathing is gypsum or engineered wood, once these integral systems are sealed with brand-specific accessory products, these products serve as both a continuous drainage plane for bulk water when an appropriate drainage cavity is established and a continuous AB. These products also still allow for water vapor to escape.These systems also allow for easier and simpler quality control and quality assurance, as it is easy to see where flashing has or has not been applied.



Resiliency of Technology

• Gypsum integrated 
systems can be installed 
in cold and wet 
weather.

Presenter
Presentation Notes
Bad weather can cause expensive delays during construction. But integrated sheathing solutions can be installed in cold weather, and gypsum integrated systems can be installed in wet weather too. The proprietary seam tape used in tandem with one integral engineered wood sheathing product, for example, can be used at temperatures down to 20 degrees Fahrenheit. This allows for continued construction even in adverse weather/site conditions. 



Section 3
Codes, Standards, and Test Methods

Presenter
Presentation Notes
This section will touch on applicable codes, standards, and test methods for integral sheathing solutions. Note that some of these standards and test methods apply to individual panels, while others evaluate entire assemblies.The results of relevant tests should be made available by the manufacturers of integral sheathing products.



Codes, Standards, and Test Methods 

• ICC-ES AC310: Acceptance 
Criteria for Water Resistive 
Membranes Factory-Bonded to 
Wood-Based Structural Sheathing 
Used as Water-Resistive Barriers

• ICC-ES AC 212: Water-Resistive 
Coatings Used as Water-Resistive 
Barriers over Exterior Sheathing

Presenter
Presentation Notes
The ICC publishes Acceptance Criteria for a number of materials and assemblies. There are two Acceptance Criteria documents that are applicable to integral sheathing products, as outlined in the slide. AC 310 applies to engineered wood sheathing with a factory-bonded WRB.Gypsum products meet ICC ES AC212, a standard set for Water-Resistive Coatings Used as Water-Resistive Barriers over Exterior Sheathing.



Codes, Standards, and Test Methods 

ASTM C1177: Standard Specification for Glass Mat Gypsum 
Substrate for Use as Sheathing
• Materials test specification
• Covers requirements for glass mat gypsum substrates
• Stipulates physical properties and dimensional requirements

Presenter
Presentation Notes
Gypsum sheathing products with an integrated WRB-AB must meet or exceed the requirements of ASTM C1177: Standard Specification for Glass Mat Gypsum Substrate for Use as Sheathing.This specification covers the requirements for glass mat gypsum substrates designed to be used as exterior substrate or sheathing for weather barriers. It states that the substrates shall consist of a noncombustible water-resistant gypsum core, surfaced with glass mat partially or completely embedded in the core. Materials shall be sampled, tested, and conform accordingly to specified physical property (flexural strength, humidified deflection, nail pull resistance, water resistance, and core, end, and edge hardness) and dimensional requirements, including thickness, width, length, end squareness, and edges. Integral gypsum products share the same properties as other gypsum board products for racking strength, thermal properties, weight, and overall performance.



Codes, Standards, and Test Methods 

• PS2-10 OSB standard

Presenter
Presentation Notes
PS2 10 is a voluntary performance standard for wood-based structural used panels.U.S. building codes require that structural panels used in building projects comply with one of two Product Standards: PS 1 or PS 2. These standards are developed under procedures set by the U.S. Secretary of Commerce. PS1 applies to structural plywood, while PS2, Performance Standard for Wood-Based Structural-Use Panels, applies to oriented strand board (OSB), waferboard, and certain other types of plywood.This standard covers performance requirements, adhesive bond performance, panel construction and workmanship, dimensions and tolerances, marking, and moisture content of structural-use panels. It also provides test methods, a glossary of trade terms and definitions, and a quality certification program so that agencies can inspect, sample, and test products for conformance to this standard.



Codes, Standards, and Test Methods 

ASTM C473: Standard Test Method for 
Physical Testing of Gypsum Panel 
Products 
• Materials test
• Series of physical tests used to evaluate 

gypsum panel products

Presenter
Presentation Notes
ASTM C473 describes a series of physical tests used to evaluate gypsum panel products. The test methods include: 1) flexural strength (Method A); 2) core, end, and edge hardness (Method A); 3) nail-pull resistance (Method A); 4) humidified deflection; 5) end squareness; 6) nominal thickness; 7) recessed- or tapered-edge depth; 8) width; 9) length; 10) water resistance of core-treated water-repellant gypsum panel products; and 11) surface water resistance of gypsum panel products with water-repellant surfaces. A gypsum panel serves as the test specimen. Its flexural properties are evaluated by supporting the specimen near the ends and applying a transverse load midway between the supports. The core, end, and edge hardness is evaluated by pushing a steel punch into the test area and measuring the force required. Nail pull-through resistance is evaluated by determining the load required to push a standard nail head through the product.



Codes, Standards, and Test Methods 

ASTM D5651: Standard Test Method for Surface Bond Strength 
of Wood-Base Fiber and Particle Panel Materials
• Materials test
• Evaluates bond quality at surface of panel

Presenter
Presentation Notes
ASTM D5651 is a test method which provides a measure of the bond quality of the fibers, or particles, at the surface of wood-base fiber and particle panel materials, including particleboard, medium-density fiberboard (MDF), and oriented strand board (OSB). Surface bond strength is a measure of the strength and resistance to delamination of the bond between overlay materials and panel surfaces. It is an important consideration when these overlay materials, such as wood veneers, saturated papers, or plastic overlays, are to be bonded to the panel surface during secondary manufacturing.



Codes, Standards, and Test Methods 

ASTM E2178: Standard Test Method for 
Air Permeance of Building Materials
• Materials test
• Pass criteria: permeance not more 

than 0.004 cfm/ft2 at 75 Pa

Presenter
Presentation Notes
AB materials are defined by their air permeance, which is a measure of the amount of air that migrates through them. The accepted maximum level of air permeance of materials defined in many codes and standards is less than 0.004 cfm/ft2 at 75 Pa.The Air Barrier Association of America (ABAA) uses this same threshold in their evaluation of AB materials. Note that air permeance is different than air leakage, which is the air that passes through holes, cracks, or gaps.ASTM 2178 measures the air permeance of flexible sheet or rigid panel-type materials. The test method requires that each of 5 specimens is placed in an air-tight chamber test chamber and subjected to a series of pressure differentials. To pass, the calculated airflow must not be higher than 0.004 cfm at 75 Pa.



Codes, Standards, and Test Methods 

ASTM E 2357: Standard Test Method for 
Determining Air Leakage of Air Barrier Assemblies

• Assembly test
• Evaluates air leakage in real-world conditions
• Pass criteria: air leakage must not exceed 
0.2L/(s•m2) at 75Pa. (0.04 cfm/ft2 @ 1.57 psf)

Presenter
Presentation Notes
ASTM E2357 is the standard test method for determining air leakage of full AB assemblies. The standard tests all of the elements that make up the AB assembly, including materials, components, and accessories. It evaluates how a fully sealed AB assembly withstands simulated wind-load conditions that are likely to cause leaks in real-world situations. This tests requires two exterior wall mock-ups: one is a simple wall assembly with sheathing joints; the second is constructed with sheathing joints; roof and foundation tie-ins; brick ties, window openings; and electrical, pipe, and ductwork penetrations. Both mock-ups are exposed to positive and negative sustained wind loads of 600PA (71 mph); cyclic loads of 800 Pa (80 mph); gust loads of 1200 Pa (100 mph); and wind-pressure loads of 1440 Pa (115 mph). The test obtains the air permeance of the material and the resulting air leakage of the assembly. This value may not exceed 0.2L/(s•m2) at 75Pa. (0.04 cfm/ft2 at 1.57 psf).



Codes, Standards, and Test Methods 

ASTM E331: Standard Test 
Method for Water Penetration 
of Exterior Windows, Skylights, 
Doors, and Curtain Walls by 
Uniform Static Air Pressure 
Difference
• Applicable to windows, 

doors, skylights, curtain walls
• Pass/fail criteria: water must 

not pass through control or 
perimeter joints, or where 
dissimilar materials meet

Presenter
Presentation Notes
ASTM E331 describes procedures that test how well windows, doors, and skylights resist water penetration. For this test, water is applied using a calibrated spray apparatus for a minimum of 2 hours. At the same time, uniform static pressure is applied to opposite sides of the test specimen. The test specimen is wet uniformly. To pass, it must be verified that water did not pass through the control joints in the exterior wall envelope, the joints at the perimeter of openings, or the intersections where dissimilar materials meet.



Codes, Standards, and Test Methods 

NFPA 285: Standard Fire Test Method for 
Evaluation of Fire Propagation 
Characteristics of Exterior Non-Load-
Bearing Wall Assemblies Containing 
Combustible Components
• Assembly test
• Evaluates how easily fire propagates 

on exterior of assembly
• Pass/fail criteria: wall assembly must 

limit fire spread vertically and 
horizontally away from the window

Presenter
Presentation Notes
The IBC references test method NFPA 285 in several places, including Section 1403.5 for WRBs.NFPA 285 describes a test method for evaluating whether flames spread on the exterior of wall assemblies. For this test, a 2-story assembly is subjected to flame for a minimum of 30 minutes. The test simulates a fire that originates in a room on the first story and spreads through the first-floor window onto the exterior.To pass, the wall assembly must limit fire spread vertically and horizontally away from the window. The extent of fire spread is determined by visual observation and measured in feet. Temperature is also noted.Note that this test evaluates entire assemblies; a single component cannot be described has having passed NFPA 285.



Section 4
Integral WRB/AB Sheathing in Commercial 

and Multifamily Projects

Presenter
Presentation Notes
Even as performance expectations of buildings continue to grow, the availability of skilled labor continues to decline. These converging trends drive the need for solutions such as integral WRB/AB sheathings, which can provide high performance while consolidating construction tasks. This section will focus on the applications of integral WRB/AB sheathing panels in commercial construction, with an emphasis on multifamily and mixed-use residential projects. Case studies will be used to highlight design options and performance advantages of these products.



Multiuse Projects

• Commercial/retail below 
(1 to 2 stories)

• Residential units above 
(up to 5 stories)

• Code (IBC Section 510.2) 
considers these separate 
structures

Presenter
Presentation Notes
Integrated sheathing systems are ideal for multiuse projects that employ both gypsum and OSB sheathing. Podium construction is a popular type of multiuse construction that typically consists of multiple stories of light wood framing over a single- or multistory podium of another construction style. The lower levels often consists of retail space but may also include parking, whether above or below grade. Podium designs are an effective way to maximize the number of stories, increase unit density, and lower construction costs. These two types of construction have different fire-resistance requirements. Concrete podiums are typical for the lower commercial levels. The upper slab of the concrete podium acts as fire separation.IBC Section 510.2 allows increased density with additional stories, so long as the structure does not exceed the maximum allowable building height.



Podium Construction Requirements: IBC 2015 Section 510.2

• Two portions separates by horizontal assembly with 3-hour fire rating
• Lower portion: Type IA with NFPA13 sprinklers
• Shafts, stairways, ramps, escalator enclosures: 2-hour fire rating
• Max building height must not be exceeded

Presenter
Presentation Notes
A typical podium configuration may include four or five stories of residential units above parking, retail stores, and offices.IBC 2015 Section 510.2 allows an upper portion of any construction type to be built over a lower portion where the two portions are treated as separate and distinct structures. However, this is only allowed if the two constructions are separated by a horizontal assembly with a minimum 3-hour fire-resistance rating. In addition, the lower building must be of Type IA construction and must be protected throughout with NFPA13 sprinklers. Shafts, stairways, ramps, and escalator enclosures penetrating the horizontal assembly have a 2-hour fire-resistance rating. Finally, the maximum building height, as measured in feet above grade, must not be exceeded.



Integral Sheathing Products and Podium Construction

• Integral gypsum sheathing: 
fire-rated (lower) stories

• Integral engineered-wood 
sheathing: multifamily/residential 
(upper) stories

Presenter
Presentation Notes
One of the challenges of podium construction is ensuring continuity across the two different construction types. Since they are available in both gypsum and engineered wood options, integral sheathing systems can be used in combination in multiuse podium projects.Integral gypsum panels are used in the bottom fire-rated portion, while engineered wood panels are used in the residential stories. The residential portion of the construction may be Type III or V light-wood construction. If Type III, the assembly must have a noncombustible component. This can be achieved by using integral gypsum sheathing.With this strategy, neither portion of a podium construction requires a separate WRB. These integrated sheathing projects ensure a seamless install and will save time, labor, and cost—important considerations for project owners who are hoping to get their buildings online as quickly as possible. 



Advantages of Podium Construction

• Maximize smaller lots/urban 
infill projects

• Materials and labor savings

Presenter
Presentation Notes
Podium construction is becoming more popular for several reasons. This efficient construction style, with its multiple stories of residential units above commercial and retail space, maximizes the space in smaller lots, and is ideal for urban infill projects, where land can be scarce and expensive.These projects tend to be efficient in terms of materials and labor; light-frame wood construction is fast and typically less expensive than building with steel and concrete. The use of integral gypsum and engineered wood sheathing panels only makes this type of construction more efficient and seamless. Once the sheathing is installed and sealed with appropriate accessories, the building is protected from weather.



Case Study: Eagle’s Landing Apartments, Burlington, Vermont

Image courtesy of AES Northeast

Presenter
Presentation Notes
Once a city owned parking lot, the Eagle’s Landing apartment complex spreads across six floors. Each of the building’s 105 apartments has an average of five windows. The envelope was constructed using an integrated gypsum sheathing and WRB-AB system. This system is highly “inspectable;” in other words, it is easy to visually inspect the system and identify air-leakage pathways without having to test it.In this case, the project manager decided to also perform a whole-building airtightness test, which measured air-leakage rates through a building envelope under controlled pressurization and depressurization. Though not a mandatory test prescribed in building codes, many designers are opting to specify such testing to validate a building’s energy performance.The air leakage test for the building was 0.035 CFM50 per square foot, which is considered exceptionally tight. For comparison, the standard set by the 2015 International Energy Conservation Code (IECC) is 0.40 cfm/ft2 at 75 Pa, and the Passive House Institute (PHI) sets a threshold of 0.03–0.15 cfm/ft2 at 75 Pa. 



Case Study: Liberty Creek Village, Oklahoma City

Photo courtesy of Apartmentfinder

Presenter
Presentation Notes
Liberty Creek Village offers an upscale alternative to home ownership. It includes 51 buildings, 45 of which are residential. For the team developing the multifamily apartment community, one of the greatest sources of overall budget savings came from a material with a higher initial price point that reaped bigger time and labor savings overall. The contractor, Rader Building Company of Edmonds, Oklahoma, selected an integrated sheathing solution, consisting of engineered wood sheathing panels with an enhanced overlay and accessories that provide a continuous WRB and AB. The integrated system was used across 538,000 MSF.Three main benefits sold Rader’s Vice President of Construction Cody Edmonds on the integrated WRB-AB system: ease of installation (particularly in the use of seam tape compared to other brands’ offerings); compatible product offerings in a fully integrated system (including tapes and corner piece assembly for fenestrations); and the product manufacturer’s customer service. The panels install just like standard OSB or plywood sheathing, and when they are treated with a seam tape, the system completely eliminates the need for a separate house wrap. Eliminating this extra step saves both time and labor costs. The biggest cost savings opportunity on this project were in the human hours of installation supervision and making sure it is installed correctly. Whereas other tapes require more nuanced rolling and additional tools to get all the bubbles out and lay flat without creases, the tape for this integrated system applies with hand pressure—when pressed hard enough to see the wood grain through to the adhered side. The contractor estimates that one to two days of labor were saved for each building. The contractor also cited superior customer service from the manufacturer, including two onsite install meetings, product knowledge meetings, multiple contractor visits to fully explain the product’s manufacturing and ideal usage, and a ready response to any needs along the way.



Case Study: Block 20 Condominium Tower, Portland, Oregon

Image courtesy of NextPortland

Presenter
Presentation Notes
The construction of Block 20, a new 246-foot-tall condominium tower in downtown Portland, demonstrates the advantages of integral gypsum sheathing.Known for abundant rain, perpetual moisture, and dramatic shifts in climate throughout the year, Portland, Oregon, presents significant challenges for any construction project. Novel solutions helped ensure the project was completed on time and within budget. An integral sheathing and WRB-AB system was used across all 80,000 square feet of the condominium tower.Combining the sheathing and WRB and AB together removes the need for a separate WRB-AB application and eliminates jobsite weather-related concerns. The subcontractor, Western Partitions, was so impressed with the product that they are planning to use it on all of their projects going forward.



Case Study: Sur Club, St. Petersburg, Florida

Image courtesy of SurClub

Presenter
Presentation Notes
The Sur Club is a new luxury multifamily apartment complex in the burgeoning Skyway Marina District of St. Petersburg, Florida. The 350,000-square-foot project consists of nearly 300 units, two courtyards, two pools, volleyball courts, amenity spaces, and a parking deck. Reese Vanderbilt and Associates (a design and architectural consulting firm based in Atlanta) designed Sur Club’s one-, two-, and three-bedroom units and mixed-use space to feel like a permanent resort staycation. Capstone Building Corporation served as the general contractor.The original design called for strictly structural sheathing, OSB, and traditional building wrap; however, a change order was made to specify an integrated sheathing system that simplifies the approach to achieving a continuous building envelope. It consists of engineered wood sheathing panels with an enhanced overlay and accessories that provide a continuousWRB-AB. The panels install just like standard OSB or plywood sheathing and are treated with a seam tape, removing the need to use a separate house wrap.The time and cost savings of the installation convinced the property owner to substitute the integrated system. The contractor noted that the system also saved time by eliminating an entire inspection from the process.



Conclusion

Presenter
Presentation Notes
In today’s competitive construction environment, it is critical to have solutions on hand which offer high performance while facilitating tight construction schedules. Sheathing products that include an integrated WRB-AB are available as both gypsum or engineered wood panels that are sealed quickly with flashing and tapes and other accessories. These systems offer a high-performance solution that eliminates an entire step in the construction process, saving time and labor and reducing the chance of costly mistakes. These products are especially ideal for multiuse projects that employ podium construction, as engineered wood panels can be used on the top residential stories while gypsum panels can be used below, where a higher fire-resistance rating is required. Design professionals can specify integrated sheathing products to guarantee performance, help projects stay on schedule, and get “heads in beds” more quickly.



Thank You

This concludes the continuing education unit on
Integral Sheathing Solutions for Multifamily Projects. 

Thank you for your interest in Georgia-Pacific Building Products.

For more information, visit www.buildgp.com.
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