
cmwb standard practice for bracing
masonry walls
Introduction

CMWB standard practice for bracing masonry walls is a critical consideration for ensuring
the structural integrity and safety of buildings. Proper bracing is essential to resist lateral
forces such as wind and seismic activity, which can exert significant pressure on masonry
structures. This article delves into the comprehensive guidelines and best practices
established by the Canadian Wood Council (CWC) for bracing wood-framed walls,
particularly in conjunction with masonry veneers. We will explore the fundamental
principles of load transfer, the various bracing methods employed, the materials typically
used, and the crucial installation details that contribute to a robust and effective bracing
system. Understanding these CMWB standard practice for bracing masonry walls is
paramount for architects, engineers, builders, and anyone involved in the construction and
maintenance of buildings featuring masonry exteriors. This guide will equip you with the
knowledge to implement sound bracing solutions, ultimately contributing to the longevity
and safety of your construction projects.
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Understanding the Importance of Bracing
Masonry Walls

Masonry walls, while offering excellent durability and aesthetic appeal, possess inherent
vulnerabilities to lateral forces. Unlike monolithic structures, masonry veneer, typically
composed of brick or stone, relies on the underlying structural framing for support and
stability. Without adequate bracing, these veneer walls are susceptible to outward
movement, cracking, and even catastrophic failure when subjected to wind gusts or seismic



tremors. The CMWB standard practice for bracing masonry walls addresses this critical
need by providing a framework for designing and implementing effective lateral support
systems. This ensures that the masonry veneer remains securely attached to the building's
structure, effectively transferring any lateral loads to the foundation.

The primary function of bracing is to resist forces acting parallel to the plane of the wall,
preventing buckling or racking. In the context of masonry veneer, this involves connecting
the masonry wythe to the wood-frame structure and then ensuring that the wood-frame
structure itself is adequately braced to resist these forces. This integrated approach is
fundamental to the CMWB standard practice for bracing masonry walls, recognizing that the
veneer and the structural frame work in tandem.

CWC Bracing Standards and Masonry Veneers

The Canadian Wood Council (CWC) provides valuable guidelines and standards for wood-
frame construction, which are directly applicable to the bracing of walls supporting masonry
veneers. While the CWC primarily focuses on wood-frame structures, their
recommendations for shear wall design and lateral bracing are crucial for the overall
stability of buildings with masonry exteriors. The CMWB standard practice for bracing
masonry walls integrates these CWC principles to ensure that the wood framing, which
carries the masonry load, is sufficiently strengthened against lateral movement.

These standards often specify minimum requirements for the type and spacing of bracing
elements, as well as the performance criteria that the braced system must meet. They also
detail the connection requirements between the masonry veneer and the structural
framing, often through the use of masonry ties that are integrated with the bracing system.
Adherence to these CWC guidelines is not merely a matter of compliance but a
fundamental step in creating safe and durable structures.

Key CWC Principles for Bracing

The CWC outlines several key principles that are essential for effective bracing in wood-
frame construction, which directly inform the CMWB standard practice for bracing masonry
walls:

Shear Strength: The ability of the wall assembly to resist forces acting parallel to its
plane. This is often achieved through sheathing materials and specific nailing
patterns.

Stiffness: The resistance of the wall to deformation under lateral load. A stiffer wall
will deflect less, reducing stress on connections and cladding.

Load Path Continuity: Ensuring that lateral forces are effectively transferred from
the point of application (e.g., the masonry veneer) through the structural elements



and down to the foundation.

Connection Details: The strength and integrity of the connections between different
building components, including the masonry ties and the bracing elements, are
paramount.

Load Transfer Mechanisms in Braced Masonry
Walls

Understanding how lateral loads are transferred through a masonry veneer wall system is
fundamental to implementing effective bracing according to CMWB standard practice.
When wind or seismic forces impact the masonry, these loads are initially resisted by the
masonry itself and then transferred to the underlying wood-frame structure. The bracing
system acts as the critical link in this load transfer path.

Lateral forces on the masonry veneer are typically transferred through masonry ties to the
wood studs. These ties are specifically designed to allow for differential movement between
the masonry and the wood frame while still providing a connection. Once the load reaches
the wood frame, it is then distributed through the sheathing and bracing elements to the
floor and roof diaphragms, and ultimately down to the foundation. The CMWB standard
practice for bracing masonry walls emphasizes a continuous and robust load path to
prevent failure at any point in the system.

Wind Load Transfer

Wind loads can act as either positive (pushing) or negative (suction or pulling) forces on the
exterior of a building. When wind pushes against a masonry veneer, the force is transmitted
through the masonry and its ties to the wood studs. The sheathing and bracing then resist
this inward pressure. Conversely, suction forces pull the masonry away from the structure.
Effective bracing ensures that the ties and the underlying framing can withstand these
pulling forces, preventing the veneer from detaching.

Seismic Load Transfer

During an earthquake, ground motion induces inertial forces within the building's mass. The
masonry veneer, being a significant component of the building's mass, will experience
these inertial forces. These forces are transmitted through the masonry and its connections
to the wood-frame structure. The bracing system must be designed to absorb and dissipate
these dynamic loads, preventing excessive movement and potential collapse of the
masonry veneer.



Common Bracing Systems for Masonry Veneers

Several bracing systems are commonly employed to provide lateral stability for masonry
veneer walls, all of which should adhere to the principles outlined in the CMWB standard
practice for bracing masonry walls. The choice of system often depends on factors such as
the height of the building, the expected lateral loads, and the specific design of the wood-
frame structure.

Shear Walls

Shear walls are a fundamental component of lateral load resisting systems in wood-frame
construction. They are essentially vertical diaphragms designed to resist horizontal forces.
In the context of masonry veneer, the wood-frame wall, clad with sheathing materials like
plywood or OSB, acts as the shear wall. The CMWB standard practice for bracing masonry
walls dictates specific nailing patterns, sheathing thickness, and framing member sizes to
ensure the shear wall has adequate strength and stiffness to support the veneer.

Sheathing Material: Plywood and oriented strand board (OSB) are commonly used
for their strength and stiffness.

Nailing Patterns: The spacing and type of nails used to attach the sheathing to the
framing members are critical for shear resistance.

Stud Spacing: The spacing of vertical wood studs influences the overall rigidity of
the shear wall.

Diagonal Bracing

Diagonal bracing involves the use of structural members, such as wood or metal straps,
installed diagonally within the wall framing. These members create triangular
configurations, significantly enhancing the rigidity of the wall assembly and its ability to
resist lateral forces. When used with masonry veneers, diagonal bracing complements the
shear wall action by providing additional resistance to racking and buckling.

The CMWB standard practice for bracing masonry walls often specifies the type, size, and
placement of diagonal bracing members. These can be installed on the interior or exterior
of the wood framing, depending on the design and aesthetic considerations. The connection
of these diagonal braces to the framing members and to the structural system above and
below is paramount for their effectiveness.



Hold-Downs and Straps

Hold-downs are specialized connectors designed to resist uplift forces, which can occur at
the edges of shear walls, particularly under seismic or high wind loads. Masonry veneer
walls can be subject to these uplift forces, especially at corners or where openings are
present. Straps, on the other hand, are used to connect structural members and transfer
loads between them, providing additional bracing and preventing separation.

The CMWB standard practice for bracing masonry walls will detail the requirements for
hold-downs and straps, including their capacity, material, and installation methods. These
connectors play a vital role in ensuring the continuity of the load path, preventing the
detachment of the masonry veneer from the structural frame during extreme events.

Materials Used for Bracing Masonry Walls

The selection of appropriate materials is a cornerstone of implementing the CMWB standard
practice for bracing masonry walls effectively. The materials used must possess the
necessary strength, durability, and compatibility to work cohesively as a lateral load
resisting system.

Structural Wood Framing

The underlying wood frame of the building, typically consisting of studs, plates, and
headers, forms the primary structural element to which the masonry veneer is attached
and braced. The size and grade of these wood members are determined by structural
calculations that consider the loads from the masonry veneer and the anticipated lateral
forces. The CMWB standard practice for bracing masonry walls will specify the requirements
for these framing members to ensure they can adequately support the veneer and resist
deformation.

Sheathing Materials

As mentioned previously, plywood and OSB are the most common sheathing materials used
to create shear walls. These engineered wood products provide a continuous surface that,
when properly fastened, creates a strong and rigid diaphragm. The thickness of the
sheathing and the spacing of the fasteners are critical parameters dictated by the CMWB
standard practice for bracing masonry walls to achieve the required shear strength.

Metal Connectors and Straps



A variety of metal connectors, including masonry ties, seismic ties, hurricane ties, joist
hangers, and strapping, are essential for connecting the masonry veneer to the wood frame
and for reinforcing the wood frame itself. These components are typically made from
galvanized steel or stainless steel to resist corrosion, especially in exterior applications. The
CMWB standard practice for bracing masonry walls specifies the type, size, material, and
installation of these connectors to ensure their performance under load.

Fasteners

The type and number of fasteners used are critical to the performance of any bracing
system. Nails, screws, and bolts are used to connect sheathing to framing, framing
members to each other, and metal connectors to the structural elements. The CMWB
standard practice for bracing masonry walls provides detailed requirements for fastener
size, material, and placement to ensure adequate shear and withdrawal resistance.

Installation Best Practices for CMWB Standard
Practice

Even the most robust bracing system will fail if not installed correctly. Adhering to
meticulous installation practices is crucial for realizing the full potential of the CMWB
standard practice for bracing masonry walls. Proper execution ensures that the system
functions as designed and provides the intended level of safety and stability.

Accurate Layout and Measurement

Precise layout and measurement are the first steps in ensuring correct installation. This
includes accurately locating studs, ensuring plumb and level framing, and marking out the
positions for bracing elements and connectors according to the design drawings. Errors in
layout can lead to misaligned components, compromising the integrity of the bracing
system.

Proper Fastener Installation

Fasteners must be installed in accordance with the specifications. This means using the
correct type, size, and quantity of fasteners, and ensuring they are driven to the correct
depth and orientation. Overdriving or underdriving fasteners, or using the wrong type of
fastener, can significantly reduce the strength of connections. For sheathing, edge and
interior spacing of nails are critical for developing shear strength.



Sequencing of Installation

The order in which different components are installed can impact the effectiveness of the
bracing. For instance, installing sheathing before all diagonal bracing members are in place
might hinder access or proper connection. Following the specified installation sequence,
often detailed in the design documents and reflecting CMWB standard practice for bracing
masonry walls, is essential for building a cohesive and strong system.

Connection Integrity

Every connection within the bracing system must be robust. This includes ensuring that
masonry ties are properly embedded in the mortar and securely fastened to the wood
framing. Diagonal braces must be firmly attached to the framing members at both ends,
and hold-downs must be securely anchored to resist uplift forces. Any looseness or
inadequacy in connections can create weak points in the load path.

Integration with Masonry Ties

The connection between the masonry veneer and the wood frame is facilitated by masonry
ties. These ties are often integrated with the bracing system. For example, some bracing
straps may also function as masonry ties, or specific tie designs may be required to work in
conjunction with bracing elements. The CMWB standard practice for bracing masonry walls
emphasizes the correct placement and fastening of these ties to ensure they can transfer
loads effectively while allowing for necessary differential movement.

Inspection and Maintenance of Braced Masonry
Walls

Regular inspection and proactive maintenance are vital for ensuring the long-term
effectiveness of braced masonry walls, aligning with the spirit of the CMWB standard
practice for bracing masonry walls. Over time, various environmental factors and building
movements can affect the integrity of the bracing system.

Pre-Drywall Inspection

A critical inspection point is before the application of interior finishes or exterior cladding
that might conceal the bracing. This inspection allows for verification of the correct
installation of framing, sheathing, fasteners, and bracing elements according to the
approved plans and CMWB standard practice for bracing masonry walls. Any deviations or
issues can be rectified at this stage more easily and cost-effectively.



Ongoing Visual Inspections

Periodic visual inspections of the exterior masonry and visible interior bracing elements are
recommended. Look for signs of distress such as cracking in the masonry, efflorescence
(salt deposits), efflorescence on the masonry, bulging, or detachment of the veneer. These
can be indicators of underlying issues with the bracing or its connections.

Maintenance Recommendations

While bracing systems are designed for longevity, certain maintenance practices can
prolong their effectiveness. This includes:

Keeping the area around the foundation clear of excessive moisture.

Ensuring that downspouts and gutters are functioning correctly to direct water away
from the walls.

Addressing any visible signs of damage to the masonry veneer promptly to prevent
water infiltration that could compromise the wood framing and bracing.

Benefits of Adhering to CMWB Standard Practice

Following the CMWB standard practice for bracing masonry walls yields numerous
significant benefits, extending beyond mere compliance to encompass enhanced safety,
durability, and value.

Enhanced Structural Stability and Safety

The primary benefit is the greatly improved resistance to lateral forces like wind and
seismic activity. This directly translates to a safer building for its occupants, reducing the
risk of veneer detachment or structural failure during extreme weather events. A well-
braced masonry wall system is fundamentally more secure.

Increased Building Durability and Longevity

By effectively managing lateral loads and preventing excessive movement, proper bracing
protects the entire building envelope. This reduces the likelihood of stress-related damage
to both the masonry veneer and the underlying wood structure, contributing to a longer
lifespan for the building and minimizing the need for costly repairs.



Improved Performance Under Load

Adherence to CMWB standard practice for bracing masonry walls ensures that the structure
performs as intended under various load conditions. This means the building will be more
resilient and less susceptible to damage during its service life, offering a more predictable
and reliable performance over time.

Compliance with Building Codes and Standards

Following CMWB standard practice for bracing masonry walls is essential for meeting local
building codes and industry standards. This ensures that the construction is legally
compliant and meets the minimum safety requirements set forth by regulatory bodies,
preventing potential issues during inspections or future renovations.

Reduced Risk of Costly Repairs

Proactive implementation of sound bracing practices significantly reduces the probability of
future structural damage. This, in turn, minimizes the risk of expensive repairs that could
arise from issues such as cracking, bulging, or detachment of the masonry veneer, offering
long-term cost savings for property owners.

Frequently Asked Questions

What is the primary purpose of bracing masonry walls
according to CMWB standard practice?
The primary purpose of bracing masonry walls is to resist lateral forces such as wind,
seismic loads, and soil pressure, ensuring the structural stability and integrity of the
building.

What are the common types of bracing systems used
for masonry walls as per CMWB standards?
Common bracing systems include internal bracing (e.g., cross walls, shear walls,
diaphragms) and external bracing (e.g., buttresses, flying buttresses, external walls acting
as bracing).

How does CMWB standard practice address the
connection details between bracing elements and



masonry walls?
CMWB standard practice emphasizes robust connection details, often utilizing masonry
anchors, dowels, grouted connections, or steel plates and bolts to ensure effective load
transfer and prevent detachment under lateral forces.

What factors influence the design and placement of
bracing for masonry walls according to CMWB?
Key factors include the type and magnitude of lateral loads, wall height and thickness,
opening sizes and locations, material properties of the masonry, and the overall building
structural system.

Are there specific CMWB guidelines for bracing
unreinforced masonry (URM) walls, and if so, what are
they?
Yes, CMWB standards often provide specific guidelines for URM walls, which may include
requirements for continuous bonding, reinforcement, collar joints, and seismic ties to
enhance their resistance to lateral loads and prevent out-of-plane failure.

How is the effectiveness of bracing systems for
masonry walls evaluated under CMWB standards?
Effectiveness is evaluated through structural analysis, considering factors like stiffness,
strength, and stability. This often involves load calculations, stress analysis, and ensuring
that the bracing system can safely transfer lateral forces to the foundation or other stable
elements.

What role do diaphragms play in the bracing of
masonry walls according to CMWB standard practice?
Diaphragms, such as concrete slabs or properly designed roof systems, play a crucial role
by acting as horizontal bracing elements. They collect and distribute lateral forces to
vertical bracing elements like shear walls, effectively stabilizing the overall structure.

What are the common failure modes of inadequately
braced masonry walls that CMWB standards aim to
prevent?
CMWB standards aim to prevent failure modes such as out-of-plane overturning, in-plane
shear failure, buckling, and detachment of wall elements from the bracing system or
foundation due to insufficient lateral support.



Additional Resources
Here are 9 book titles related to CMWS (Comprehensive Masonry Wall System) standard
practice for bracing masonry walls, with descriptions:

1. Principles of Masonry Wall Bracing
This foundational text delves into the fundamental engineering principles behind bracing
masonry walls effectively. It covers the mechanics of lateral loads such as wind and seismic
forces and how bracing systems counteract these stresses. The book explores various
bracing materials and their structural behavior, offering insights into load paths and stress
distribution within the wall assembly.

2. Advanced Masonry Wall Reinforcement Techniques
This book focuses on cutting-edge methods and materials used to reinforce and brace
masonry walls beyond basic requirements. It explores the integration of steel, fiber-
reinforced polymers (FRP), and composite materials for enhanced structural integrity.
Readers will find detailed case studies and performance data on innovative bracing
solutions for complex architectural designs and challenging environmental conditions.

3. Understanding CMWS: Design and Application
This title provides a comprehensive overview of the Comprehensive Masonry Wall System
(CMWS) standard, with a particular emphasis on bracing requirements. It breaks down the
design considerations, material specifications, and installation procedures necessary for
compliant and effective bracing. The book serves as a practical guide for architects,
engineers, and contractors working with CMWS-certified projects.

4. Seismic Design and Bracing of Masonry Structures
Specifically addressing seismic vulnerabilities, this book examines the critical role of
bracing in the seismic performance of masonry walls. It details the forces generated during
earthquakes and presents various bracing strategies to ensure ductility and prevent
catastrophic failure. The text includes analysis methods and design guidelines tailored for
seismic zones, referencing relevant building codes and standards.

5. Masonry Wall Construction: Bracing for Longevity
This practical guide focuses on the construction phase of masonry walls, highlighting the
importance of proper bracing for durability and performance. It offers step-by-step
instructions and best practices for temporary and permanent bracing systems during
construction. The book also discusses how appropriate bracing contributes to the long-term
structural health and resilience of the finished masonry structure.

6. The Impact of Wind Loads on Masonry Facades and Bracing Solutions
This volume concentrates on the effects of wind forces on masonry facades and the
corresponding bracing methodologies required. It analyzes wind pressure distribution, uplift
forces, and the critical need for effective lateral support. The book presents case studies
illustrating wind-related damage and the successful implementation of bracing systems to
mitigate these risks in various building typologies.

7. CMWS Detailing for Enhanced Wall Stability
This book delves into the intricate details of CMWS design, specifically focusing on how
precise detailing of bracing elements contributes to overall wall stability. It illustrates
various connection details, reinforcement placements, and anchorage methods critical for



effective load transfer. The publication emphasizes the importance of meticulous design
and execution for maximizing the performance of braced masonry walls.

8. Material Science for Masonry Wall Bracing
This title explores the scientific properties of materials commonly used in masonry wall
bracing systems. It discusses the tensile strength, stiffness, and durability of steel,
concrete, and composite materials in relation to their application in bracing. The book
provides insights into material selection based on environmental factors, structural
demands, and long-term performance expectations.

9. Building Code Compliance for Masonry Wall Bracing
This essential reference guides readers through the complex landscape of building codes
and standards related to masonry wall bracing. It interprets relevant sections of major
building codes and provides explanations of prescriptive requirements and performance-
based design approaches. The book aims to ensure that engineers and builders are fully
compliant when designing and installing bracing systems for masonry walls.
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