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Why Envelope Testing Matters

The envelope is:
- A weather barrier
- A pressure moderator
- A durability system

Failure modes:
- Water ingress
- Air leakage
- Progressive degradation
- Non-structural failure leading to structural risk



Wind Zone Ratings in New Zealand



NZS 4211:2008 Window Performance 
Specification

Note: The test methods in NZS 4211 are derived from the Standard series AS 4420.0 – AS 4420.6 :1996



What NZS 4211 does NOT test

• The window installation
• Window/Cladding interface performance
• Flashings performance
• Rough Opening sealing, and drainage pathways
• Performance after a seismic event. (SNZ TS 4211:2022A does this)



Sample #1
• Strength & Stiffness
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Sample #1

• Operating Facility



Sample #1

• Air Infiltration
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Sample #1

• Water Penetration (Static Air Pressure)
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Sample #2
• Strength & Stiffness

FAIL



Sample #2
• Strength & Stiffness TAKE #2

Wind Zone: “Medium”



Sample #2

• Air Infiltration

FAIL



Sample #2
• Water Penetration (Static Air Pressure)



Sample #2

• Air Infiltration TAKE #2

FAIL



Sample #2
• Water Penetration (Static Air Pressure) TAKE #2



AS/NZS 4284:2008 Testing of building facades

SCOPE 
 “ a method for determining the performance of a representative 

building façade under simulated conditions of loading”

The tests determine system performance under Wind, Rain, & Seismic* loads

➢ 4284 water testing differs from 4211, with the addition of cyclic pressure testing

➢ Seismic testing is optional, and becomes mandatory for buildings over 10m



Typical Sample Setup
Images Credit:



Cyclic pressure water testing
Images Credit:



Seismic testing
SLS - +/- 12mm racking ULS - +/- 50mm racking

Mechanical Fixing System
ULS - +/- 50mm racking
Chem-Elastic Fixing System

Images Credit:



AS/NZS 4284:2008 Testing of building facades

The test proves that the cladding and respective fixing systems can 
be rated to the same Climate Wind Zone as per the 4284 test result.

FALLACY



AS/NZS 4284 – Wind Zone Rating?

The air pressure applied in the structural SLS and ULS tests are 
introduced relatively slowly, and therefore is testing the “Air Barrier” 
only, and not the cladding’s structural wind zone performance.

During the cyclic pressure water testing, cycles are prescribed by 
the standard to be between 3-5 seconds, however, this is only up to 
60% of SLS.

A real-world dynamic wind event applies pressure variations across 
the cladding in approximately 0.2 seconds.



Should we test to Positive, or Negative ULS 
wind pressures?

Negative pressure zones (lee side to wind 
typically at corners and roof edges) can 
generate pressures of ~50% and up to 150% 
above the positive wind pressures.

So that’s a positive on 
the NEGATIVE



So how do we test to see if a cladding system 
will work under high negative wind loads?
• AS 4040.3 : 2018 



What ULS test pressure?



What ULS test pressure?



Load Path Load Path #2 Just Cycling Away Why we test
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Let’s give it all we’ve got
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