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What & Why?
• Lack of load capacity in test rigs
• Existing standards to calculate

member capacity
• Time for heat transfer requires testing



Test Rig 
Capacity

• EN 1365-1 clause 13 which states that we cannot increase the design load 
from that tested 

• Test rig had a load capacity of 135kN overall
• Equates to 45kN/m - (300mm centres effectively)



Existing 
Standards

• BS 5950-8, Annex A
• BS EN 1993-1-2, Cl 4.2.4 Critical 

Temperature, Table E.1
• Section properties using ambient

temperature properties
• System Build Up – NOT stud only
• Unlimited loads, heights, 

spacings, profiles.



Required 
Information

• Hot Flange temperature and time
• Board / system build up – NOT stud 

ONLY
• Section properties using ambient

temperature properties
• BOTH codes assume stud immediately 

reaches temperature across stud and 
do not account for temperature 
induced bending



Temperatures

• Hot Flange temperature and time
• Board / system build up – NOT stud 

ONLY
• Section properties using ambient

temperature properties
• BOTH codes assume stud immediately 

reaches temperature across stud and 
do not account for temperature 
induced bending



Heat across Studs

• Standards don’t reflect differential bending due to temperature induced stresses
• Calculations and standards don’t explicitly account for board cracking under load / heat
• Testing for heat with stud with smallest possible CSA produces worst fire rating / time

• Thicker stud draws more heat through which reduces latent heat to release moisture from board(s)
• Stud temperatures don’t rise causing heat induced buckling ‘till heat passes through boards (obvious, but).

• Axial Load causes twisting, bowing and buckling before heat 
• Rigs can’t apply sufficient load to buckle so testing can’t re create



Counter Points
• Ambient checks produce differing results to both standards

• and testing

• Both ambient and hot state are based on declared yield 
strengths

• Does NOT need board manufacture buy in – data can come 
from anywhere

• Testing will be more accurate – upto load capacity of rig only
• Testing is always more accurate than calculation – to a point



Can be used as part of a wider ‘system’ 
methodology including:

•Racking
•Noggins
•Acoustics
•Robustness
•And not forgetting, Fire



Contact 
Details
• Stephen Napper CEng IMechE
• Director
• www.mmcengineer.com
• steve@mmcengineer.com
• 07901594342
• 01423855938
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