
 
Masonry Patterns and Structural Implications 

INTRODUCTION:	  

Masonry construction is one of the oldest and most durable building techniques, which has been widely 
employed in constructing residential, commercial, and monumental structures due to its inherent strength, 
fire resistance,  and ability  to withstand extreme weather conditions.  Modern advancements in masonry 
technology have further improved its efficiency, allowing for better insulation, sustainability, and ease of 
construction. The design and layout of masonry patterns significantly impact the structural performance of 
walls and other load-bearing elements. The arrangement of bricks or blocks within a wall dictates its ability 
to  resist  various  loads,  including vertical  compression,  lateral  wind forces,  and seismic  activity.  A brick 
pattern or “bond” is a pattern in which bricks or blocks are laid and each different type has its own look, 
installation challenges, and structural considerations.

Additionally, proper masonry pattern selection enhances the longevity of the structure by reducing stress 
concentrations and minimizing cracks and deformations over time. To ensure the safety, performance, and 
longevity  of  masonry  structures,  the TMS  402/602 (formerly  ACI  530/ASCE  5)  code  provides 
comprehensive  guidelines  on  masonry  design,  material  selection,  reinforcement  requirements,  and 
construction practices. The code establishes minimum standards for strength, durability, and serviceability, 
helping engineers and architects create robust and code-compliant masonry designs. This article explores 
various masonry patterns, their benefits, and their structural implications as per the TMS code, highlighting 
key considerations for optimizing masonry construction in different applications.

COMMON MASONRY PATTERNS 

Most brick bonds require bricks (or other masonry units)  of the same size or at least compatible sizes. 
Uniform sizing creates a regular, repeatable pattern that can be applied over any size of the area. Many bond 
patterns include some method of interlocking each row of brick (called a course) to the neighboring courses 
by providing strength to the construction. Several masonry patterns are used in construction, each with 
distinct aesthetic and structural characteristics as shown and further explained in Figure 1:

 

Figure 1. Masonry Pattern Types (Ref: The Spruce) 
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RUNNING BOND:  The running bond is  the most used masonry pattern,  characterized by bricks or 
blocks that are staggered by half their length from the units in the row above and below, in a classic one-
over-two pattern. All bricks are laid lengthwise, stretchers, the long sides, facing out. This pattern provides 
a  high level  of  structural  stability,  as  the overlapping units  help distribute loads evenly across  the wall. 
Additionally, it enhances the flexural strength of the structure, particularly when subjected to lateral forces, 
such as wind or seismic activity. Running bond masonry requires minimal reinforcement and is often used in 
both load bearing and veneer applications due to its simplicity and effectiveness. 

COMMON BOND: The common bond, also known as the American bond, consists of a pattern where 
multiple rows of stretchers are followed by a single row of headers, short side of the brick. Typically, every 
fifth or sixth course consists of headers, which help tie the wall together and improve structural integrity. 
This  bond is  widely  used  in  modern  masonry  construction  due  to  its  balance  of  strength  and ease  of 
construction. The header courses ensure adequate bonding across the thickness of the wall, enhancing load 
distribution and resistance to lateral forces. Common bond is frequently seen in commercial and residential 
buildings, as it provides durability while maintaining a straightforward construction process.

STACK BOND: The stack bond pattern consists of masonry units stacked directly on top of one another, 
aligning  both  vertically  and  horizontally.  While  aesthetically  pleasing,  this  pattern  lacks  the  natural 
interlocking strength of other masonry arrangements. Because all vertical joints are continuous, stack bond 
walls have lower resistance to shear and flexural stresses, making them structurally weaker than running 
bond configurations. As per TMS 402/602, Section 1.14, additional reinforcement, such as horizontal 
joint reinforcement or vertical  bars,  is  necessary to compensate for the reduced stability.  Stack bond is 
commonly used in architectural applications where appearance is prioritized over structural integrity, such as 
facades and partition walls. Its use in load-bearing applications requires careful adherence to reinforcement 
requirements to prevent structural failure. 

ENGLISH  BOND:  The  English  bond  is  another  structurally  efficient  pattern,  characterized  by 
alternating rows of headers and stretchers. Similar to the common bond, this bond alternates running bond 
(with all stretcher bricks) and all header bricks with each course. This arrangement ensures that vertical 
joints do not align between successive courses, significantly enhancing the wall’s ability to distribute loads 
effectively. English bond is considered one of the strongest masonry patterns, making it ideal for high-load-
bearing applications, such as bridge piers and large structural walls. However, constructing an English bond 
wall requires meticulous workmanship to ensure proper alignment and bonding, making it slightly more 
labor-intensive than running bond. This bond is frequently used in historical and restoration projects due to 
its durability and traditional aesthetic.

FLEMISH  BOND:  The Flemish  bond  pattern  is  a  combination  of  headers  and  stretchers  arranged 
alternately in each row. This is a type of brickwork pattern where stretcher and header bricks are arranged 
alternately in each course. This pattern not only enhances the visual appeal of the masonry wall but also 
improves structural stability by increasing interlocking between units. The alternating arrangement allows 
for  better  load  distribution  compared  to  stack  bond,  making  it  suitable  for  load-bearing  applications. 
Flemish  bond  requires  precise  craftsmanship  to  maintain  uniformity,  and  while  it  provides  improved 
strength, it may involve more labor and material adjustments compared to simpler patterns like running 
bond. This pattern is particularly beneficial in high-wind or seismic areas, as it provides enhanced lateral 
resistance.

STRUCTURAL CONSIDERATIONS BASED ON TMS CODE 

The TMS code provides regulations for the design and reinforcement of masonry structures based on their 
application. Important structural considerations include:
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LOAD DISTRIBUTION: Different masonry patterns influence how loads are distributed throughout 
the wall. Running and English bonds efficiently distribute vertical and lateral loads, making them well-suited 
for structural applications. Stack bond, however, requires horizontal reinforcement as per TMS 402/602 
Section 1.14, since the lack of interlocking units weakens load transfer capabilities.

REINFORCEMENT REQUIREMENTS: The TMS code prescribes reinforcement strategies based 
on the pattern used:

• Stack bonds require joint reinforcement at every horizontal joint due to the lack of natural interlocking 
strength.

• Running bonds require reinforcement at prescribed intervals depending on the height-to-thickness ratio of 
the wall.

• Seismic  zones have  stricter  reinforcement  requirements,  with  additional  vertical  and  horizontal 
reinforcement mandated as per TMS 402 Chapter 7.

MORTAR and  GROUTING  STANDARDS:  The strength of  a  masonry  wall  is  influenced by  the 
quality of mortar and grout used. According to TMS 602, mortar must meet the strength requirements 
specified  in ASTM  C270,  while  grout  must  comply  with ASTM  C476 to  ensure  adequate  bond 
strength and load transfer across the wall structure.

FLEXURAL  AND  SHEAR STRENGTH  CONSIDERATIONS:  Patterns  such  as  Running  and 
Flemish bonds provide superior resistance against flexural forces, making them ideal for areas subjected to 
lateral  loads.  In  contrast,  Stack  bond  walls  are  weaker  in  shear  strength  unless  additional  vertical 
reinforcement is incorporated to counteract potential failure points.

CONCLUSION

Masonry patterns are not just architectural choices; they play a critical role in structural performance. The 
TMS 402/602 code provides essential guidelines to ensure safe and efficient masonry construction. Running 
and  English  bonds  offer  superior  load  distribution  and  structural  stability,  while  stack  bonds  require 
additional reinforcement to meet code requirements. By understanding these implications, engineers and 
architects can optimize masonry designs for durability, safety, and aesthetics. A well-chosen masonry pattern 
not only enhances the structural integrity of a building but also contributes to its longevity and visual appeal. 
Compliance  with  TMS guidelines  ensures  that  masonry  structures  can withstand environmental  forces, 
reduce maintenance costs, and maintain long-term performance. By selecting appropriate bond patterns and 
reinforcement strategies, designers can create masonry constructions that balance strength, efficiency, and 
aesthetics, ensuring safer and more resilient buildings for future generations.
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