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Water ingress and moisture-related damage continue to 
rank among the leading causes of building defect reports 
and insurance claims, affecting projects across every 
sector — from commercial offices and education facilities 
to healthcare, industrial buildings and multi-residential 
developments. Against a backdrop of increased public 
scrutiny and regulatory oversight, architects are under 
mounting pressure to specify facade systems that deliver 
long-term protection against moisture.

This challenge is magnified by Australia’s extreme climatic 
diversity. Buildings must contend with everything from 
the cyclonic humidity of northern Queensland to the cold, 
damp conditions of Tasmania and Victoria. In response, 
the National Construction Code (NCC) has sharpened 
its focus on condensation management and moisture 
control, placing facade performance firmly under the 
spotlight. Delivering compliant, resilient buildings today 

requires a holistic approach to moisture management:  
one that safeguards the integrity of the entire wall system, 
not just its exterior.

Rigid air barriers have become a critical component in 
this new standard of facade design. Installed behind 
external cladding, these systems form a secondary line of 
defence against wind-driven rain, air leakage and moisture 
ingress, while allowing internal vapour to safely dissipate. 
For architects, correct specification and detailing of rigid 
air barriers is now a fundamental step toward achieving 
code-compliant, high-performing building envelopes that 
stand the test of time.

This paper examines the essential role of rigid air barriers 
in moisture management, weatherproofing and facade 
durability and provides practical guidance to help 
architects make informed decisions when designing for 
Australia’s demanding conditions.

INTRODUCTION
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By enabling vapour to move through the external  
wall system, rigid air barriers promote drying of 
underlying layers, helping to mitigate the risk of 

condensation accumulation within the wall cavity.

Moisture intrusion into the building envelope can occur 
through multiple pathways, each posing significant risks 
to the integrity and performance of a structure. Rainwater 
penetration, particularly through the facade, remains one 
of the most common and damaging sources. In addition, 
ambient humidity levels, especially in tropical and temperate 
climates, can drive moisture diffusion through poorly 
detailed envelopes. Construction moisture, which can be 
introduced through wet materials or inadequate drying 
periods, can also become trapped within assemblies. Air 
leakage further exacerbates these risks by transporting 
warm, moisture-laden air into cooler cavities, where 
condensation can form and accumulate undetected.

In cooler climates, internal moisture generated from 
occupant activities, such as bathing and cooking,  
can migrate toward the exterior as warm, humid air. When 
this vapour encounters cooler external wall components, it 
may condense within the wall assembly, leading to potential 
degradation of insulation, structural elements or linings.

The presence of trapped moisture within wall systems 
carries serious consequences for both occupant 
health and building durability. Mould growth thrives in 
moist environments, releasing spores that can trigger 
respiratory illnesses, allergic reactions and broader 
indoor air quality concerns. At the same time, structural 
degradation can occur through the decay of timber 
framing, corrosion of steel fixings and deterioration 
of critical elements such as insulation and sheathing. 
Internal damage frequently follows, with stained wall 
linings, warped floors and premature cladding failures 
presenting aesthetic and performance issues.

Condensation is a particularly insidious form of moisture-
related failure. Over time, accumulated condensation 
within concealed cavities can undermine structural 
components and compromise thermal and acoustic 
performance, leading to a cascading series of failures 
across the building envelope.

Figure 1. Moisture management in a  
vapour-permeable wall system

Source: CSR Bradford

MOISTURE IN THE BUILDING ENVELOPE: RISKS AND CONSEQUENCES

Internal lining

Lightweight cladding

Vented external cavity

Cavity insulation

Vapour-permeable membrane 
Water vapour from inside the building passes 
through the internal lining, cavity insulation and 
vapour-permeable membrane where it can 
safely form on the cladding or be removed by 
ventilation or drainage

The vapour permeable 
membrane is also a water 
barrier, and contributes to 
moisture management by 
preventing wind driven rain or 
other external liquid water from 
entering the building envelope.



4

Australia’s diverse climate requires region-specific building 
design approaches, particularly when addressing moisture 
management and condensation control. The NCC 
classifies the country into eight distinct climate zones 
based on temperature, humidity and rainfall patterns.

Figure 2. Climate Zone map

  Source: ABCB

Table 1. Climate Zones with description

Climate Zone Description

Zone 1 High humidity summer, warm winter

Zone 2 Warm humid summer, mild winter

Zone 3 Hot dry summer, warm winter

Zone 4 Hot dry summer, cool winter

Zone 5 Warm temperate

Zone 6 Mild temperate

Zone 7 Cool temperate

Zone 8 Alpine

 
Condensation risk increases significantly in cooler climates, 
particularly in Zones 6, 7 and 8. In these regions, indoor 
environments are typically heated during colder months, 
raising the temperature and moisture content of internal 
air. When this warm, moisture-laden air encounters cooler 
external wall components, condensation readily forms, 
often within concealed cavity spaces.

Managing moisture pathways requires a comprehensive 
design approach that prioritises air barrier continuity, 
vapour permeability, drainage and ventilation strategies. 
Correct specification and detailing of facade components, 
particularly rigid air barriers, are essential to mitigating 
these risks and ensuring long-term building resilience. 

The primary wall system components requiring special 
attention for moisture control are:

•	Exterior wall cladding: Acts as the first line of 
defence against rain and environmental exposure.

•	Drained and vented cavity: Drained and vented 
cavity is located behind the exterior wall cladding, 
promoting the removal of water vapour through 
passive ventilation and drainage. This helps the wall 
assembly dry more quickly and reduces the risk of 
moisture accumulation within the cavity. 
 

•	Vapour-permeable membrane (rigid or pliable air 
barrier): Installed behind the cladding and cavity, 
this membrane resists wind-driven rain and air 
infiltration while allowing vapour to escape from within 
the wall assembly, supporting outward drying and 
condensation control.

•	Cavity insulation: Helps maintain thermal 
performance and reduce the risk of condensation by 
moderating internal surface temperatures.

Architects, building designers and facade engineers must 
adopt climate-responsive design strategies, selecting 
facade systems and barrier materials that align with the 
specific environmental conditions of each project site. 
For example, vapour-permeable rigid air barriers may 
be essential in temperate and alpine zones to allow for 
outward drying.  In hot, humid regions, moisture from 
the outside air can push into cooler indoor spaces, so 
building systems must be designed to stop this moisture 
from getting trapped inside walls.

AUSTRALIAN CLIMATE ZONES

SELECTING THE RIGHT MOISTURE MANAGEMENT STRATEGY

Early-stage enclosure protects interior spaces from moisture 
ingress, enabling activities such as electrical, plumbing and 

internal partitioning works to proceed without delay.
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Vapour-permeable rigid air barriers are a critical 
component in modern moisture management strategies 
for facade systems. These materials perform the dual 
function of resisting air infiltration and liquid penetration 
while allowing water vapour to diffuse outward through 
the assembly. By enabling vapour to move through the 
barrier, they promote drying of underlying layers, helping 
to mitigate the risk of condensation accumulation within 
the wall cavity. 

Unlike impermeable air barriers that trap moisture, vapour-
permeable systems are designed to support ventilation 
and diffusion-based drying. This characteristic reduces 
the likelihood of moisture-related damage such as timber 
rot, corrosion of fixings and the proliferation of mould 
within concealed wall spaces. In effect, these barriers 
enable the facade to manage moisture while ensuring 
weather proofing performance.

Rigid air barriers differ from flexible (non-rigid) wraps by 
offering a solid, sheeted form that delivers additional 
functional advantages. They are particularly well-suited 
for buildings exposed to high wind pressures, where 
structural robustness and airtightness are critical. Rigid air 
barriers can also contribute to fire resistance performance 
and allow the building to achieve temporary weather 
protection sooner during construction. 

Note that a rigid air barrier can also function as an air 
control layer if it is properly installed and sealed. An 

air control layer has a performance role—it prevents 
uncontrolled air leakage through the building. While 
rigid air barriers are well-suited to this role, they must 
be detailed carefully, with all joins, penetrations and 
edges sealed in accordance with manufacturer’s 
recommendations and standards such as AS 4200.2.

RIGID AIR BARRIERS IN DETAIL

A well-chosen rigid air barrier must satisfy multiple 
performance requirements to ensure it protects against 
water ingress, controls air leakage and allows for vapour 
diffusion. Below we discuss the key criteria: 

Vapour permeability

Rigid air barriers that are classified as Class 4  
vapour-permeable membranes can be used in facade  
systems located in Climate Zone 6 to 8. Under  
AS 4200.1, Class 4 vapour control materials are  
those with a water vapour permeance greater than  
1.14 μg/N.s, indicating high vapour permeability  
suitable for facilitating outward drying.

Climate Zones 4 and 5 require a minimum Class 3 
vapour-permeable membrane. In Zones 1, 2, and 
3, either a vapour barrier (Class 1 or 2) or a vapour-
permeable membrane (Class 3 or 4) is permitted. 
However, in Zone 1’s hot and humid conditions, Class 
4 vapour-permeable membranes are generally not 
recommended due to the increased risk of inward 
moisture migration and condensation.

Table 2. Climate Zones and  
permitted/required membrane class 

Membrane Class
Climate 
Zone 1

Climate  
Zone 2, 3

Climate  
Zone 4, 5

Climate Zone 
6. 7 and 8

Class 1  
vapour barrier

Class 2  
vapour barrier

Class 3  
vapour permeable 
membrane

Class 4  
vapour permeable 
membrane

Note that the table is a guidance only, please check the latest local 

regulatory requirements.

KEY PERFORMANCE CRITERIA FOR SELECTING RIGID AIR BARRIERS
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Achieving early enclosure is a key driver in modern 
construction programs, allowing internal trades to 
commence critical fit-out activities sooner. By installing 
a rigid air barrier as part of the external wall system, 
builders can temporarily weatherproof the building 
before the final cladding is installed. This early-stage 
enclosure protects interior spaces from moisture ingress, 
enabling activities such as electrical, plumbing and 
internal partitioning works to proceed without delay. At 
this stage, ensuring passive fire protection, particularly 
around service penetrations, should also be considered 
to maintain compliance as works progress. 

Installing a rigid air barrier also reduces construction 
downtime associated with wet-weather interruptions, 
helping to maintain project momentum and meet 
increasingly compressed delivery schedules. However, 
enabling faster construction must be balanced with 
maintaining compliance and ensuring the long-term 
performance of the building envelope. Temporary weather 
protection provided by the rigid air barrier must still meet 
key requirements for water resistance, vapour control 
and durability under UV exposure. Additionally, correct 
detailing around penetrations, joints and interfaces is 
essential to ensure the system continues to perform once 
the final facade layers are applied.

FAST-TRACKING CONSTRUCTION: CREATING A WEATHERTIGHT ENVELOPE TO 
SUPPORT EARLY INTERNAL WORKS

Water resistance

A rigid air barrier must provide a high level of water 
resistance to protect the internal structure from rain 
ingress, particularly before cladding is installed.  
AS/NZS 4201.4 includes a specific test to assess a 
material’s ability to resist water penetration. Beyond this, 
rigid air barriers should also be able to limit water ingress 
under real-world conditions where wind pressure can 
drive rain into the building envelope.

Fire performance

Fire performance is a critical consideration when 
selecting rigid air barriers, particularly for mid-rise, high-
rise and certain high-risk buildings. Some rigid air barriers 
are designed to achieve a Fire Resistance Level (FRL) 
when tested as part of a complete wall system, but it is 
important to note that not all rigid air barriers contribute 
to the FRL of the wall system. Nevertheless, selecting a 
non-combustible rigid air barrier that is deemed to satisfy 
the requirements under NCC Clause C2D10 or tested in 
accordance with AS1530.1 remains best practice.

Wind pressure resistance

When specifying a rigid air barrier into an external wall 
system, designers should undertake wind pressure 
calculations in accordance with the relevant standard, 
such as AS/NZS 1170.2, considering factors such as 
height, location and terrain category. It is essential to verify 
that the rigid air barrier and its fixing system have been 
tested to appropriate standards and that fastening details 
are designed to transfer loads to the structure safely.

Durability and UV stability

Materials used for rigid air barriers must be durable 
enough to withstand exposure during construction 
phases, particularly if cladding installation is delayed. 
Fibre cement boards and plasterboard with glass-mat 
reinforcement are highly durable and can resist moisture 

damage, mechanical impacts and environmental 
degradation. UV stability is also critical; products 
should maintain their performance and not deteriorate if 
exposed to sunlight for extended periods before cladding 
is completed.

Ease of installation and system compatibility

Rigid air barriers should be easy to install and integrate 
seamlessly with a variety of cladding systems, including 
lightweight panels, masonry veneers and rainscreen 
facades. Systems that feature simple joint detailing, 
compatible tapes and accessories help ensure 
installation quality and reduce the risk of air or water 
leakage due to workmanship errors. Compatibility 
with common fixing systems and framing types is also 
important for minimising delays on site.

Performance criteria

The following table outlines the key performance criteria 
to consider when selecting a rigid air barrier to ensure 
compliance, durability and alignment with project 
performance requirements.

Table 3. Rigid air barrier selection:  
Key performance criteria

Performance Area Requirements

Vapour  
permeability

Class 4 (AS 4200.1) vapour-permeable for outward drying

Water resistance Resist water penetration (AS/NZS 4201.4)

Fire Resistance 
Level

FRL (Check fire test reports or relevant certificates, e.g., 
AS 1530.4 test data)

Non-combustibility
Non-combustible (AS 1530.1) for Type A/B buildings  
(NCC 2022 Volume 1 C2D10)

Wind pressure  
resistance

Withstand positive/negative pressures  
(AS/NZS 1170.2; AS/NZS 4284)

Durability and  
UV stability

Resist weathering, impacts, UV during construction delays

Installation and  
compatibility

Easy installation; compatible with cladding,  
framing and fixings
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INTRODUCING GLASROC® X: A HIGH-PERFORMANCE 
VAPOUR-PERMEABLE SOLUTION

Glasroc® X is purpose-engineered to accelerate 
construction programs by providing early enclosure  
and up to six months of temporary weather protection 
prior to facade completion. Its 12.5mm thickness,  
glass mat reinforcement and UV-resistant coating  
allow internal trades such as electrical and plumbing 
installation to begin earlier, safeguarding project  
timelines against weather-related delays. As a rigid  
air barrier board with Class 4 vapour permeability,  
Glasroc X effectively sheaths the building envelope, 
providing the critical temporary protection needed to 
support internal fit-out works without compromising  
long-term building performance.

Beyond facilitating faster construction, Glasroc X 
ensures compliance with critical regulatory requirements. 
The system meets the NCC 2022 weatherproofing+ 
provisions (F3P1 and H2P2) and achieves outstanding 
resistance to wind pressures up to ±6kPa (ULS). Its 
performance as a Class 4 vapour-permeable membrane 
supports condensation management in Climate Zones 
2 to 8, particularly in colder zones such as 6, 7, and 
8, where the risk of internal moisture accumulation is 
higher. Glasroc X contributes to fire safety by offering 
systems tested to achieve FRLs of up to 60/60/60 for 
timber and steel frames++ and -/90/90 for steel frames++. 
It is also suitable for use in BAL-FZ+++ bushfire zones.

Being gypsum-based, Glasroc X is lightweight, easy 
to handle, and quick to install. It can be simply ‘scored 
and snapped’ and screw-fixed to timber or steel frames. 
The system also includes compatible accessories such 
as sealing tape and Class 4 corrosion-resistant screws, 
ensuring reliable performance in harsh weather conditions. 
Its robust weather resistance, mould resistance (ASTM 
G21, score 0) and minimum 30% recycled content 
further enhance its value as a durable and sustainable 
solution for modern facade systems. By enabling early 
fit-out commencement while ensuring compliance 
with structural, thermal, acoustic and fire performance 
standards, Glasroc X offers a high-performance solution 
that balances construction speed with lasting building 
resilience.

For detailed system specifications, FRL configurations, 
acoustic and thermal performance data and additional 
design guidance, specifiers should refer to the  
Glasroc X Design and Installation Guide and The Red 
Book 01—CSR’s comprehensive resource for wall, ceiling 
and facade solutions. The Red Book 01 provides tested 
and certified system information to help ensure project 
compliance and optimise building outcomes when using 
Glasroc X and associated systems.

Table 4. Glasroc® X Specifications

Feature Description

Thickness (mm) 12.5

Size (mm) W x L
1200 x 3000
1200 x 2400*

Weight (nominal) 10.9 kg/m²

Edge Profile Recessed edge

Board Colour
White face glass mat liner with Glasroc X  
branding. White reverse side glass mat liner

Vapour Control Classification 
(AS 4200.1 – ASTM E96)

Class 4 vapour permeable

Water Control Classification 
(AS/NZS 4201.4)

Water barrier

Mould Resistance 
(ASTM G21)

Scored 0 = No mould growth

Max Design Wind Pressure ±6.0kPa (ULS)

Thermal Resistance 0.05 m²K/W

Fire Resistance Level (FRL)
Up to FRL 60/60/60 for timber and steel frames++ 
Up to FRL -/90/90 for steel frames++ 

Combustibility
Plasterboard may be used wherever a 
non-combustible material is required

VOC Level
(as per GBCA limits)

0.061 mg/m²/hr

Total Recycled Content Minimum of 30%

Notes

*	 Available as a special order – minimum order quantity and lead times 	
	 may apply
+	 When used with Cemintel cavity-fixed cladding, including Territory, 
	 Surround, Barestone and ExpressPanel for wind pressures up  
	 to ± 2.5 kPa (SLS).
++	 When used with Gyprock Fyrchek as an internal lining.
+++	 For fire-rated wall systems of FRL 30/30/30, they are deemed to 	
	 achieve BAL-FZ rating as per AS 3959.



All information provided correct as of August 2025


