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In the landscape of Australian civil engineering and construction, AS 3700:2018 Masonry Structures serves as 

the primary regulatory framework governing the design and execution of masonry works. Managed by the 

Standards Australia Committee BD-004, this standard provides the technical roadmap for ensuring that masonry

elements—whether load-bearing walls, veneers, or reinforced columns—possess the necessary structural integrity,

durability, and fire resistance required for a 50-year design life. This article provides an exhaustive technical

analysis of AS 3700, covering its evolution, core mechanics, material specifications, and practical implementation

strategies for engineers and building inspectors.

The Evolution and Scope of AS 3700

The Australian Standard for masonry has undergone significant transformations to keep pace with material science 

and seismic research. Transitioning from the 2001 and 2011 versions to the current 2018 edition, the standard has 

refined its approach to limit state design. The primary objective of AS 3700 is to set out minimum requirements for

the design and construction of unreinforced, reinforced, and prestressed masonry using manufactured units (clay,

concrete, or calcium silicate) or natural stone units laid in mortar.

Regulatory Alignment

AS 3700 does not operate in a vacuum. It is intricately linked with other key standards to ensure a holistic building

approach:

•  AS 3600: Interaction between masonry and reinforced concrete slabs.

•  AS 1170: Structural design actions (wind, snow, and earthquake loads).

•  AS 4773: Masonry for small buildings, which acts as a simplified derivative for residential projects where 

complex engineering analysis may not be required.

•  AS/NZS 4455: Requirements for the masonry units themselves.

By adhering to AS 3700, designers satisfy the Performance Requirements of the National Construction Code

(NCC), specifically regarding structural stability and safety.

Core Mechanics and Theoretical Framework

The theoretical foundation of AS 3700 is built upon Limit State Design (LSD). This involves checking the structure 

against two primary categories: Strength (Ultimate Limit State) and Serviceability (Serviceability Limit State).

1. Characteristic Compressive Strength ($f'_{m}$)

The most critical value in masonry design is the characteristic compressive strength, denoted as $f'_{m}$. This

value represents the 5th percentile of the compressive strength of masonry prisms. The standard provides formulas

to derive this based on the unit strength ($f'_{uc}$) and the mortar type. For instance, the relationship is often

expressed as:



f'<sub>m</sub> = k · (f'<sub>uc</sub>)<sup>0.5</sup>

Where kis a factor determined by the mortar type (M1, M2, M3, or M4) and the joint thickness. This mathematical

model accounts for the composite nature of masonry, where the mortar often acts as the weaker link in

compression but provides the necessary bond for tension and shear resistance.

2. Flexural Tensile Strength ($f'_{mt}$)

Masonry is notoriously weak in tension. AS 3700 distinguishes between flexure in the vertical direction (where 

gravity loads assist in resisting tension) and the horizontal direction (where resistance relies on the bond between 

units and mortar). The bond wrench testis the standard method for determining the site-specific flexural tensile

strength to ensure compliance with the design assumptions.

3. The Role of Slenderness Ratio

The capacity of a masonry wall is heavily influenced by its slenderness. As the height-to-thickness ratio increases, 

the risk of bucklingunder axial load rises. AS 3700 mandates a reduction factor ($\\phi$) to account for these

geometric eccentricities, ensuring that taller, thinner walls are either reinforced or restricted in load capacity.

Detailed Technical Analysis: Material Classifications

AS 3700 categorizes masonry into distinct types based on the reinforcement and the method of construction.

Understanding these distinctions is vital for proper specification.

Unreinforced Masonry (URM)

URM relies entirely on the compressive strength of the units and the bond of the mortar. It is generally restricted to 

low-rise structures or internal partitions where lateral loads (wind/seismic) are minimal. The design focuses on 

ensuring that the eccentricity of the load does not cause the wall to overturn.

Reinforced Masonry

In reinforced masonry, steel bars are placed in cores (for concrete blocks) or in the cavity between leaves and c6~c0

grouted. This allows the masonry to resist significant tensile stresses, making it suitable for retaining walls and high-

rise shear walls. AS 3700 provides strict guidelines for:

•  Grout Strength: Minimum 20 MPa at 28 days to ensure proper load transfer to the steel.

•  Cover: Ensuring the steel has sufficient grout cover to prevent corrosion.

Prestressed Masonry

Though less common in residential work, prestressed masonry involves applying a pre-compression force to the

masonry elements using high-strength steel tendons. This effectively keeps the entire section in compression even

under heavy lateral loads, drastically increasing the structural efficiency.

Comparison Matrix: AS 3700 vs. AS 4773

To assist practitioners in choosing the correct standard, the following table highlights the differences between the

comprehensive AS 3700 and the simplified AS 4773.



Feature AS 3700:2018 (Masonry Structures) AS 4773 (Masonry for Small 
Buildings)

Scope All masonry structures, including high-
rise and industrial.

Residential and small buildings 
(limited height/span).

Design Method Engineering analysis and calculation 
required.

Prescriptive tables and pre-calculated 
spans.

Flexibility High; allows for unique geometries 
and loading.

Low; must fit within the specific 
geometric limits.

Reinforcement Detailed design for any configuration. Simplified reinforcement patterns for 
standard walls.

Standard Type Performance-based and Analytical. Deemed-to-Satisfy (DTS) and 
Prescriptive.

Durability and Exposure Environments

One of the most frequent causes of masonry failure is salt damp or corrosionof wall ties. AS 3700 classifies

exposure environments into categories (R0 to R4) based on proximity to the coastline and industrial pollutants.

•  R0/R1 (Inland/Non-aggressive): Standard galvanized ties and lower-grade mortar (M2/M3) are often sufficient.

•  R3/R4 (Coastal/Severe Marine): Stainless steel (Grade 316) ties and high-durability mortar (M4) are 

mandatory. The Damp Proof Course (DPC) must also be UV-stabilized and chemical-resistant.

Table: Exposure Classification and Material Requirements



Classification Environment Description Wall Tie Material Mortar Class

R0 Controlled internal 
environment.

Galvanized Light Duty M2

R1 Inland, non-industrial. Galvanized Standard M3

R2 Near coastal (1km to 10km 
from sea).

Heavy Duty Galvanized M3

R3 Marine (within 1km of 
coast).

Stainless Steel (304/316) M4

R4 Severe Marine / Industrial 
tidal zones.

Stainless Steel (316) M4

Technical Workflows: Implementation and Inspection

Successful masonry construction requires a strict adherence to site control and workmanship. AS 3700 defines

specific tolerances that must be met to ensure the structural model remains valid.

Step 1: Footing Preparation and DPC Installation

The foundation must be level. The Damp Proof Course (DPC) is then installed to prevent capillary action (rising

damp). AS 3700 requires a minimum of 150mm clearance between the DPC and the finished ground level to

prevent moisture bridging.

Step 2: Laying and Jointing

Mortar joints should ideally be 10mm thick. Deviations beyond +/- 3mm can significantly affect the compressive 

strength of the wall. Perpendicular joints (perps)must be full and not just "tipped" at the edges to ensure water-

tightness.

Step 3: Installation of Weep Holes

In cavity wall construction, weep holesare essential. They serve two purposes: draining moisture that enters the

cavity and equalizing air pressure to prevent water from being sucked into the interior leaf. AS 3700 specifies weep

hole spacing (typically every 1200mm) and placement above flashings.

Step 4: Wall Tie Placement

Wall ties are the mechanical link between the brick veneer and the structural frame. They must be spaced 

according to wind loading. A common failure mode in older buildings is "tie corrosion," where the expansion of 

rusting iron forces the joints apart—a condition known as rust jacking.

Case Studies: Troubleshooting Common Failure Modes

Case Study A: Diagonal Cracking in Clay Masonry

Observation: Stepped cracks following mortar joints in a two-story residence.Analysis: Clay bricks naturally 

expand over time due to moisture absorption. If vertical expansion joints are spaced too far apart (exceeding the 

7-9 meter recommendation in AS 3700), the internal pressure causes shear failure in the mortar.Solution:Retrofit

expansion joints by saw-cutting the masonry and installing flexible sealant and backer rods.



Case Study B: Efflorescence and Spalling

Observation: White crystalline deposits and surface crumbling on the lower courses of a coastal property.

Analysis: Use of M3 mortar in an R3 environment and failure of the DPC. Saltwater is being wicked into the 

brickwork; as the water evaporates, salt crystals grow in the pores, causing crypto-florescence (internal pressure).

Solution: Chemical DPC injection and replacement of damaged units with high-density, salt-resistant bricks.

Site Control and Quality Assurance

AS 3700 emphasizes Site Controlas a variable in the capacity reduction factor ($\\phi$). There are two levels of

control:

1.  Normal Control: Standard supervision where materials are checked against delivery dockets and visual 

inspections occur.

2.  Special Control: Includes laboratory testing of mortar and prisms on-site. This allows engineers to use a 

higher $\\phi$ factor, resulting in a more economical design with thinner walls or less reinforcement.

Checklist for Technical Compliance

•  Vertical Alignment: Tolerance of no more than 10mm per 3 meters of height.

•  Joint Thickness: Consistent 10mm joints (unless specified otherwise).

•  Cavity Cleanliness: Mortar droppings must be removed from the cavity and wall ties to prevent moisture 

bridging.

•  Grout Compaction: For reinforced masonry, ensuring the use of a vibrator to eliminate air pockets in the grout 

cores.

The Future of Masonry Standards

As the construction industry moves toward Building Information Modeling (BIM) and automated masonry 

(robotic bricklaying), AS 3700 is expected to evolve further. Current research is focusing on the thermal mass 

performance of masonry in conjunction with its structural role to meet higher energy efficiency ratings (NatHERS). 

Furthermore, the 2018 amendment introduced more rigorous seismic detailingfor non-structural masonry

elements, acknowledging that falling debris from partitions during earthquakes poses a significant safety risk.

Understanding AS 3700 is not merely about following a checklist; it is about comprehending the complex interaction

between brittle materials, environmental stressors, and structural mechanics. Whether for a building inspector in

Perth or a structural engineer in Sydney, mastery of this standard is the baseline for professional excellence in the

Australian built environment.

In conclusion, the integrity of our built environment relies on the rigorous application of these engineering

principles. By prioritizing material quality, adhering to strict construction tolerances, and understanding the

environmental context of each project, practitioners ensure that masonry remains one of the most durable and

reliable building systems available today. The transition from theoretical design to physical structure requires a

deep respect for the nuances of AS 3700, ensuring safety and longevity for generations to come.
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