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1 INTRODUCTION 
 
1.1 This Guide 
 
Placing solar panels on a roof has an effect on the underlying structure both by adding mass to the roof framing 
and altering the wind loads on the structure roof. There is limited guidance in Australian codes for the effects of 
wind loading coefficients on solar panels, with the main guidance being in Appendix D6 of AS/NZS 1170.2:2011. 
Generally the Code derived loads are quite conservative and more accurate, refined loads can be achieved 
through undertaking wind tunnel testing.  
 
Wind loading for solar panels has been derived with the assistance of the wind tunnel test undertaken by MEL 
Consulting (refer Appendix A of this report). MEL Consulting regularly undertake wind tunnel testing throughout 
Australia and overseas, and thus it is prudent and good practice to base designs and reviews on the outcomes 
of wind tunnel testing. 
 
The commentary in the report is that the structure would be considered suitable for a “typical warehouse 
building”, ie a structure with a very large surface area in comparison to the surface area of an individual panel, 
as opposed to a smaller residential building (to which the provisions in Appendix D6 of AS/NZS 1170.2 wind 
code provisions are more relevant). The typical testing parameters are shown in Figure 1 and 2 below, adapted 
from Figure 1a of Appendix A (wind tunnel test report). 
 
The analysis and design of the Solpods, along with review of existing buildings, can be based on the results of 
this wind tunnel test provided the building is considered within the valid bounds of the testing parameters. These 
bounds are outlined in Section 2 of this report and are based on code values and advice from MEL Consulting. 
 
This Design Guide intends to provide Structural Engineers and Solpod customers a basis for interpreting the 
Wind Tunnel Tests and the typical process in verifying the structural adequacy of their roof. 
 
  
1.2 Disclaimer 
 
This report is intended to be read and utilised by a qualified, experienced structural engineer with the knowledge 
and understanding of steel-framed structures, structural analysis and an understanding of the relevant Codes, 
Standards and Practices.  
 
While it is intended to serve as a checklist, each structural review should be treated uniquely and additional 
verification may be required. This is not a prescriptive or exhaustive guide and reasonable engineering 
judgement should be used as required.  
 
In a large number of cases, full structural documentation may not be provided or visible. As far as is reasonably 
possible, guidance on existing structure or proprietary products should be based on documentation. Where this 
documentation is not available, site measurements and relevant Codes and Standards should be used in 
preparing assumptions on elements, loading and properties.  
 
This Design Guide covers the most typical structure type – Solpod panel arrays fixed using proprietary clamps or 
tape, on a steel framed roof. Such a roof would typically consist of thin metal sheeting compliant with AS 1562.1, 
supported by lightweight steel battens or purlins, supported by a series of beams, rafters and columns. Various 
other roofing conditions may apply (such as anchor studs to a concrete roof or plant deck). These will require a 
specific certification and the recommendations outlined in this Design Guide may not be valid.  
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1.3 Design Codes & Aids 
 
The design process for structures such as these shall be carried out using the following design codes and aids: 
 
 Building Code of Australia (BCA): NCC 2016 vol 1 – National Construction Code 2016 incorporating 

amendment no.1 section B 
 AS/NZS 1170.0:2002 – Structural Design Actions Part 0: General Principles. 
 AS/NZS 1170.1:2002 – Structural Design Actions Part 1: Permanent, Imposed and Other Actions. 
 AS/NZS 1170.2:2011 (R2016) – Structural Design Actions Part 2: Wind Actions 
 AS4100:1998 (R2016) – Steel Structures 
 AS 1562.1:2018 – Design and installation of sheet roof and wall cladding Part 1: Metal 
 Wind tunnel Measurements of Pressures on Solar Panel Arrays – Report 53-18-WT-PRE-00 Rev 0, prepared 

by MEL Consultants on 11 April 2018. – Refer Appendix A 
 Proprietary structural design and installation manuals for products such as Cladding, Clamps, Purlins 
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Figure 2 - 1/75 scale TC3 boundary layer turbulence intensity and mean velocity 

profiles and spectra in the MEL Consultants Boundary Layer Wind 

Tunnel 4.8m x 2.4m working section, scaled to full scale dimensions 
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Figure 3 - Photo of warehouse model without panels in the wind tunnel  

 

 

Figure 4 - Photo of warehouse model with panels in the wind tunnel  
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Figure 5 - Photo of warehouse model showing pressure tap locations  

 

 

Figure 6 - Close-up photo of the individually instrumented solar panels 
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Figure 7 – Plan view of one quarter of the warehouse model without solar panels 

showing roof tap locations and labels 
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Figure 8a – Highest magnitude roof maximum pressure coefficient for one quarter 

roof model without solar panels for all wind directions for TC2 
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Figure 8b – Highest magnitude roof maximum pressure coefficient for one quarter 

roof model without solar panels for all wind directions for TC3 
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Figure 9a – Highest magnitude roof minimum pressure coefficient for one quarter 

roof model without solar panels for all wind directions for TC2 
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Figure 9b – Highest magnitude roof minimum pressure coefficient for one quarter 

roof model without solar panels for all wind directions for TC3 
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Figure 10 – Plan view of one quarter of the warehouse model with solar panels 

showing roof tap locations and labels 



 

                                                                                       Report 53-18-WT-PRE-00 

 

Figure 11a – Highest magnitude roof maximum pressure coefficient for one quarter 

roof model with solar panels for all wind directions for TC2 



 

                                                                                       Report 53-18-WT-PRE-00 

 

Figure 11b – Highest magnitude roof maximum pressure coefficient for one quarter 

roof model with solar panels for all wind directions for TC3 
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Figure 12a – Highest magnitude roof minimum pressure coefficient for one quarter 

roof model with solar panels for all wind directions for TC2 
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Figure 12b – Highest magnitude roof minimum pressure coefficient for one quarter 

roof model with solar panels for all wind directions for TC3 
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Figure 13 – Plan view of one quarter of the warehouse model showing the solar 

panels area averaged net pressure tap locations and labels 
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Figure 14a – Highest magnitude maximum net area averaged pressure coefficient on 

solar panels on one quarter roof model for all wind directions for TC2 




