
 

 

 

 

Technical Note 4 

(Draft Industry Standard) 

Simulated Windborne Debris Impact Testing of  
Building Envelope Components  

(Version 5 – Published 22 November 2023) 

INTRODUCTION 

AS/NZS 1170.2 Cl 2.5.8 gives mass and velocity of two classes of representative wind-borne debris; a timber 
member and spherical steel ball. It does not specify a test method, requirements for specimens or acceptance 
criteria. 
 
A testing standard to implement the AS/NZS 1170.2 loadings for wind-borne debris is required. Acceptance 
criteria are associated with consequences for the building occupants or ramification for the safe design of 
the building. Using this draft standard, different building materials can be compared directly (providing a 
‘level playing field’). 
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1. SCOPE  
This Industry Standard sets out the requirements for evaluating the performance of building envelope 
elements, including protective screens, under debris loads specified in AS/NZS 1170.2. The Industry Standard 
details two tests: 





5. TEST SPECIMEN 

5.1. Representative specimens 
The test specimen shall be manufactured to be representative of normal production. The specimen support 
conditions shall simulate conditions used in practice. 

5.2. Component specimens 
Where a component is tested, the fixing shall be specified and be representative of how it is fixed in service. 
Note: The test report should only be quoted where the component is fixed as described in the test report.  

5.3. System specimens 
Where a system is tested, all components of the system shall be provided and assembled as specified for the 
marketed product.   
 
Note: The test report should only be quoted where the system is fixed as described in the test report. 

5.4. Size of specimen 
Where a product is manufactured in a range of sizes, at least the following specimens shall be tested: 

¶ The smallest size in the range; 

¶ A representative large size from the range. 
 
Note: The size of the laboratory support frame may limit the largest size that can be tested. 





 

 
Figure 6.2 Relationship between displacement of the support frame and impact velocity 

 

6.2.4. Measurement of test specimen displacement 
For tests on protective screens, the instantaneous











For tests on vertical cladding fixed directly to battens, the debris item shall be directed at the cladding from 
the outside as shown in Figure 7.1c, where: 

¶ FS1 – adjacent to an end support midway between horizontal supports 

¶ FS2 – adjacent to an internal support midway between horizontal supports  

¶ FS3 – adjacent to the intersection of horizontal and vertical supports  

¶ FS4 – 



The critical impact locations are: 

¶ PS1 – Centre of one panel adjacent to an internal support (where internal supports are used in the 
panel)  

¶ PS2 – Centre of one panel defined by supporting elements  

¶ PS3 – Directly on the panel-to-panel interface joint at midspan  

¶ PS4 – Adjacent to the connection between the panel and the floor  

¶ PS5 – Near the panel-to-panel interface joint at midspan (if lapped, on the under-lapped panel with 
respect to the travel direction of the debris item)  

 

  
 
Figure 7.2 Locations of debris test impacts on wall panel systems 

 

7.2.3. Door systems 
Doors shall be tested as an assembly consisting of the door and its frame including hinges, locks, and latches. 
The reaction frame shall only support the door frame. The impact tests shall be conducted at the following 
two locations shown in Figure 7.3: 

(i) One test at either DS1, DS2 or DS3 (potential failure by damage to door hardware – latches or 
hinges) AND 

(ii) One test at either DS4 or DS5 (potential failure by bending) 
 
Impact tests shall be conducted at the following locations: 

¶ DS1 – Near the primary latch or handle 

¶ DS2 – Near the hinge joint 

¶ DS3 – Near an upper latch point (if present) 

¶ DS4 – In the centre of the door panel 

¶ DS5 – Near any unsupported corner of the door panel, if any 
 

 
 
Figure 7.3 Locations of debris test impacts on door systems 
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7.2.4. Window systems 
Window systems shall be tested as an assembly consisting of the window and its frame including any hinges, 
sliders, mullions, locks, and latches. The reaction frame shall only support the window frame. The test shall 
use a minimum of two impacts at the locations listed below and shown in Figure 7.4. 
 
Impact tests shall be conducted at the following two locations:  

a) For small glazing elements (both sides less than 1 m) WS1 and WS4 AND 
b) For tests on any panel with a dimension greater than 1 m, 

(i) one test at either WS1, WS2 or WS3 (potential failure by deformation of the glass at the 
seal) AND  

(ii) one test at either WS4 or WS5 (potential failure by bending of the frame or glazing). 
 
The critical impact locations are: 

¶ WS1 – Near the primary latch  

¶ WS2 – Near any hinge joint or slider  

¶ WS3 – On or near an upper or lower latch point (if present)  

¶ WS4 – In the centre of the window panel  

¶ WS5 – On or near any unsupported corner of the window panel, if any  
 

 
 
Figure 7.4 Locations of debris test impacts on window systems (casement shown) 

 

7.2.5. Debris-rated screens or shutters 
Shutters or screens shall be tested as an assembly consisting of the shutter or screen and its frame, including 
any accessories if applicable.  
 
The instantaneous or peak deflection of the shutter or screen shall be measured. Options include: 

¶ using imprintable material (e.g., plasticine) to record the peak instantaneous deflection of the rear 
face of the shutter or screen at the target impact location.  

¶ Mounting a visual deflection indicator on the back of the test specimen and using a high-speed 
video to determine the maximum shutter or screen deflection. 

 
Impact tests shall be conducted at the following locations shown in Figure 7.5: 

(i) One test at either SS1 or SS2 (potential failure by detachment of the screen near a support 
point, AND 

(ii) One test at either SS3 or SS4 (potential failure by deformation of the screen) 
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Figure 7.6 Locations of debris test impacts on garage doors  

 

7.3. Position of impact for debris item B 
Debris item B shall be separately projected five times at the specimen. 
The five projected items should impact the specimen within a 300 mm circle.  

7.4. Valid impact velocity 
For the test to be valid, the impact of the debris item with the test specimen shall be at an impact velocity 
measured within 1.5 m of the specimen that is (+5%, - 0) of the target velocity calculated from VR as specified 
in Clause 7.1. 

7.4.1. Target velocity 
The target velocity shall be calculated from the regional wind speed (VR) in accordance with AS/Nq
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8. ACCEPTANCE CRITERIA 
Acceptance criteria are independent of the material of the test specimen. 
 
The results of each test program consisting of a number of impacts shall be reported against the appropriate 
acceptance criteria. The outcome reported shall be the worst of any assessment of all the tests at that wind 
speed: 

¶ Criteria ‘E’ (Entry) – To prevent entry of debris – appropriate for protection of occupants 
from wind-borne debris 

¶ Criteria ‘P’ (Pressure) – To indicate the effectiveness of an element in restricting internal 
pressures for the design of the rest of the structure. 

¶ Criteria ‘S’ (Screen or shutter) – To protect a fragile opening (e.g., a window) from wind-
borne debris 

 
The test results for a test program are deemed a ‘pass’ if all the relevant acceptance criteria as indicated in 
Table 8.1 are satisfied by all of the test impact positions as specified in Clauses 7.2 and 7.3.  
 
Note: Appendix A provides some examples of test results for different categories.  

 
Table 8.1 Acceptance criteria 

 Criteria E ς 
Test for 
prevention of 
debris entry 

Criteria P ς 
Test to investigate openings 
in envelope for internal 
pressure calculations 

 Criteria S ς  
Test for protection of a 
fragile opening 

1. Max temporary 
deformation of specimen 
ς debris item A 

No limit Not sufficient to cause 
disengagement of any part of 
the system 

 Less than 0.8 times the 
standoff distance 

.1. 1. 



9. REPORT 
The report shall include the following: 

1. Name of the company that requested the tests 
2. Detailed description of the test specimen including  

a. dimensions  
b. materials  
c. fixing methods 
d. commercial name and model descriptor 
e. name of manufacturer and date of manufacture. 

3. Description of the test equipment, including the debris simulator, laboratory support frame and 
measurement devices. 

4. The regional wind speed (VR) used in the tests 
5. Method and date of calibration and results of calibration of the configuration of the wind-borne 

debris simulator used in the tests 
6. Detail of debris items (A or B)  
7. Test locations  
8. Indicate any variations in the tests e.g., additional tests at different impact angles or at different 

locations 
9. Measurements taken of the velocity, mass and shape of the debris item for each test  
10. Measured deformations of the test specimen (appropriate for screens) 
11. Description of any spalling from the surface of the specimen furthest from the wind-borne debris 

simulator 
12. Observations of the performance of the test specimen including measurements of any openings or 

description of any disengagement within the tested system







A test on debris resistance of a wall panel system (P1) 

¶ The panel system is tested using only debris item A and the debris item does not penetrate the 
non-impact face of the specimen. Some small particles come off the non-impact face but would not 
cause injury.  

¶ There is no disengagement in any part of the system during the test. No displacements were 
measured in the tests as it was not a test on a debris screen. 

¶ The only appropriate acceptance criteria for this product are Criteria E and P. 
 

 Criteria E ς 
Test for 
prevention of 
debris entry 

Criteria P ς 
Test to investigate openings 
in envelope for internal 
pressure calculations 

 Criteria S ς  
Test for protection of a 
fragile opening 

1. Max temporary 
deformation of 
specimen ς debris item 
A 

No limit 
Pass





A test on debris resistance of a window system designed to be used behind any rated debris screen (W1) 

¶ Because the window could be used behind any debris screen, the aperture of the screen may have 
been greater than 8 mm. It is therefore tested using only debris item B.  

¶ None of the debris item B impacts cracks or breaks the glass and no penetration or spalling is 
observed. 

¶ The only appropriate acceptance criteria for this product are Criteria E and P. 
 

 Criteria E ς 
Test for 
prevention of 
debris entry 

Criteria P ς 
Test to investigate openings 
in envelope for internal 
pressure calculations 

 Criteria S ς  
Test for protection of a 
fragile opening 

1. Max temporary 
deformation of specimen 
ς debris item A 

No limit 
NA 

Not sufficient to cause 
disengagement of any part 
of the system NA 

 Less than 0.8 times the 
standoff distance NA 

2. Max permanent 
deformation of specimen 
ς debris item A 

No limit 
NA 

Not sufficient to cause 
disengagement of any part 
of the system NA 

 Less than 0.8 times the 
standoff distance NA 

3. Penetration  1 363.1a 0 14 126l  1 363.1a 0 14 126l  1 363.1a t
/F11 11 Tf
1 0 0 1 62.275 527.4 Tm
0 G
[(3)7(.)-5( )] TJ
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Q
q
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Q
q
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A test on debris resistance of a wall cladding system (C1) 

¶ The cladding system consists of cladding, and girts and is tested using only debris item A and the 
debris completely penetrates the non-impact face of the specimen and rips out cladding between 
two adjacent girts causing a hole 1200 mm x 570 mm. The damaged cladding has the potential to 
cause injury.  

¶ There is significant disengagement of the system during the test. No displacements were measured 
in the tests as it was not a test on a debris screen. 

¶ The only appropriate acceptance criteria for this product are Criteria E and P. 
 

 Criteria E ς 
Test for 
prevention of 
debris entry 

Criteria P ς 
Test to investigate openings 
in envelope for internal 
pressure calculations 

 Criteria S ς  
Test for protection of a 
fragile opening 
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