
 

Optimizing Structural Engineering with Advanced Masonry 
Solutions: Key Insights and Practical Applications 

Masonry offers expanded potential for more innovative and effective applications in structural engineering: 

1. Enhancing Understanding of Masonry Design Strength (f'm):
o It is critical for designers to adopt a default design strength (f 'm) of 2500 psi, rather than the 

outdated  1500  psi,  to  ensure  more  efficient  and  resilient  structural  designs.  For  further 
validation,  engineers  should  confirm this  default  with  specific  manufacturer  test  results. 
Design strengths may also be specified higher, up to 4000 psi, depending on the structural 
requirements.

o Higher design strengths facilitate more efficient and optimized structural components such 
as:

▪ Walls: Both load-bearing and non-load-bearing, as well as shear walls.
▪ Lintels: Particularly when designed as integral masonry elements.
▪ Columns/Pilasters: With shorter lap lengths.
▪ Connections to Masonry: Including bearing plates, embedded plates, and post-

installed anchors.
2. Advancement in Masonry Design Software:

o The  transition  from traditional  spreadsheets  to  more  sophisticated  tools,  such  as  finite 
element analysis (FEA) software, is imperative. FEA enables engineers to address complex 
analytical challenges and achieve more effective and efficient design solutions.

3. Strategic Placement of Control Joints (CJ):
o Properly locating control  joints (CJs)  in structural  masonry walls  is  essential  to maintain 

structural integrity. CJs should be positioned based on the following guidelines:
▪ Unreinforced Masonry Walls: Regular placement at corners, edges of openings, 

and other strategic locations, as recommended by NCMA TEK 10-2C (2010).
▪ Reinforced  Structural  Walls: Avoid  placing  CJs  at  openings.  Instead,  locate 

them at standard wall locations according to NCMA TEK 10-2C (2010) or TEK 10-3.
4. Maximizing the Benefits of Masonry Lintels:

o Masonry lintels, when properly designed, can significantly enhance shear wall capacity and 
overall wall performance. Engineers should consider:

▪ Using correct f 'm values.
▪ Increasing the depth of lintels.
▪ Utilizing  both top and bottom reinforcement  bars  along  with  stirrups  for  added 

strength.
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o Alternative materials often necessitate additional CJs and must be designed to withstand 
higher loads.

5. Optimizing Shear Wall Capacity:
o The placement of CJs directly impacts shear wall performance. For example:

▪ Perforated Shear Walls: These are generally stronger and more efficient than the 
common practice of adding CJs at every opening, which is often unnecessary.

▪ Boxed Wall Groups: In areas like stairwells and elevator shafts,  CJs should be 
minimized  or  eliminated,  with  additional  horizontal  reinforcement  added  to 
significantly boost lateral shear wall capacity.

6. Integrating Masonry in Hybrid Frame Systems:
o Utilizing  masonry  within  hybrid  structural  frames  (e.g.,  steel  or  concrete  frames  with 

masonry  infill)  enhances  the  building's  shear  resistance  without  the  need  for  diagonal 
bracing. This approach also provides greater design flexibility, allowing for the inclusion of 
openings without compromising the shear wall capacity.

7. Energy Code Compliance and Masonry: 
o Contrary to common misconceptions, single wythe masonry remains compliant with energy 

codes. Comprehensive building energy analysis is required, and continuous insulation is only 
necessary under simplified energy method regulations.

Structural Masonry in Building Systems (COMBINED VERSION) 

Structural masonry offers versatile applications within building systems. Table 1 illustrates how masonry can 
integrate into various framing systems as opposed to other building materials, highlighting scenarios where it 
serves as an optimal material choice.

Table 1. Masonry Use in Building Systems 

Fundamental Rationale - Why Architects Prefer Structural Masonry 

While the previously mentioned points focus on structural engineering, it's essential to also consider the 
core reasons why architects favor structural masonry. Structural masonry contributes significantly to the 
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architectural  and  structural  integrity  of  a  building,  offering  numerous  benefits  for  both  engineers  and 
architects:

• Safety and Security: Structural masonry is inherently fire-resistant, capable of withstanding blasts, 
and highly resistant to various weather conditions, making it a reliable choice for ensuring the safety and 
durability of a building.

• Durability: With its exceptional resistance to water and physical abuse, structural masonry requires 
minimal maintenance over time, contributing to the long-term sustainability of the structure.

• Health  Considerations: Masonry  materials  typically  have  low volatile  organic  compound (VOC) 
emissions, are resistant to mold, and can absorb CO2, creating healthier indoor environments.

• Energy Efficiency: Masonry’s thermal mass helps in regulating indoor temperatures, reducing energy 
consumption for heating and cooling. Additionally, the use of local materials with low embodied energy 
supports environmental sustainability.

• Cost Efficiency: Structural  masonry provides a  high return on investment due to its  competitive 
initial cost, low maintenance requirements, reduced insurance premiums, and high resale value.

• Comfort: Buildings constructed with masonry offer quiet, energy-efficient spaces with stable indoor 
temperatures, enhancing occupant comfort.

• Adaptability: The  modular  nature  of  masonry  allows  for  easy  modifications  and  offers  design 
flexibility, making it an ideal material for both new constructions and renovations.

• Aesthetic Appeal: Masonry provides a solid, tactile,  and visually pleasing finish, with a variety of 
colors and textures that contribute to a building's human scale and architectural expression.
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