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Industry Concern



Typical LSF wall system

Terminologies:

✓ Light gauge steel frame (LSF) walls

✓ Lightweight steel frame/framing

✓ Cold-formed steel (CFS) walls

✓ Thin-walled steel elements

Applications:

✓ Utilised in residential, office, and industrial 
buildings

✓ Fire-separating or non-fire separating

✓ Loadbearing walls or non-loadbearing 
elements

✓ Increasing usage in the building industry



Responding to industry concernsReport 1116

Report 1231

Report 1264



“Exposed faces”

“Each side separately”

“From inside the building”



* CROSS-UK, 2024, Use of Table B3 of Approved Document B for loadbearing external walls, 1264, CROSS-UK. [Online]. Available: https://www.cross-
safety.org/uk/safety-information/cross-safety-report/use-table-b3-approved-document-b-loadbearing-1264. [Accessed: 21-Sep-2024]

From: CROSS-UK (2024)*



https://www.gov.uk/guidance/approved-
document-b-fire-safety-frequently-asked-questions

https://www.gov.uk/guidance/approved-document-b-fire-safety-frequently-asked-questions
https://www.gov.uk/guidance/approved-document-b-fire-safety-frequently-asked-questions




Literature Review

• There is lack of test data for two-sided exposure of LSF walls. This 
justifies the need for two-sided exposure testing to be carried out.

• Experimental and numerical modelling data for one-sided fire exposure 
of LSF walls show that the insulation between the studs has a 
significant impact. Therefore, this is a variable that should be 
considered.

• Evidence from other materials (i.e., masonry and concrete) suggests 
that the difference between one-sided and two-sided exposure is more 
significant at higher fire resistance demands. 

• Current design guidance in England (Table B3 of Approved Document B) 
does not explicitly identify a need to test for two-sided exposure.



Furnace Tests
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Test setup



Instrumentation





Time-lapse image of LSF wall performance during fire test (one-sided, no insulation)



Steel stud temperature distribution



Lateral deflection of wall specimen 
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More info and data in the paper



Summary of Findings



Summary of findings from test

• The loadbearing capacity of LSF walls decreased significantly when exposed to 
two-sided fire: down to 44% for non-insulated walls and 62% for insulated walls.

• One-sided fire exposure leads to a significant thermal gradient and non-uniform 
heating within the stud section, especially when insulation is present. In contrast, 
two-sided exposure generally promotes a more even temperature distribution 
across the stud section. 

• Temperature gradient due to cavity insulation in one-sided fire exposure leads to 
thermal bowing and earlier structural failure compared to non-insulated walls. 
For two-sided fire exposure, the influence of cavity insulation on the performance 
was not significant versus non-insulated walls. 

• The temperature gradient due to presence of insulation for one-sided fire 
exposure typically results in reduced load-bearing fire resistance. However, the 
reduction due to two-sided heating is greater.

• Fire resistance classifications for one-sided exposure should not be extrapolated 
to two-sided exposure.



Practical Implications



From the CROSS expert panel

From our experiments

From the ADB FAQs

• The test samples are considered to be representative 
of common LSF construction practices and, therefore, 
it is probable that the findings are broadly applicable 
to the technology. 

• Where there is the potential for two-sided exposure, 
there is a sufficient reduction in load bearing 
performance that elements should be specifically 
designed to address such an exposure condition. 



Dr Iziengbe (Izzy) Inerhunwa
iziengbe.inerhunwa@ofrconsultants.com

Thank you!
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