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The Belfast truss roof form, was first recorded 
in the 1860s, and was widely used for 
industrial buildings up to the first world war 
[1], with spans ranging from 6m to 20m [2]. 
From 1918 its use declined for the larger spans, 
but for the moderate spans continued 

throughout the 1930s [1]. This paper presents a long span UK home-grown timber Belfast truss 
roof system designed to Eurocode 5, and suitable for mass customisation with the capability of 
achieving a maximum clear span of 30m for industrial building use.  
 
Although UK home-grown timber is often perceived as being inferior to imported timber, 
studies into it’s mechanical properties have identified that, when graded to C16, it demonstrates 
a higher density and bending strength than imported timber of the same grade [3]. For this 
project, the connections rather than the bending stiffness are the limiting factor on member 
section sizes. Combined with the fact that density is the defining mechanical property of timber 
that effects the connection resistance. 
 
This project was ideal for demonstrating a computational timber connection calculation 
software previously created within the research group. This software allowed for parametric 
optimisation of the Beflast truss design. 
In conclusion, this example of a 30m clear span Belfast truss roof system using UK home-
grown timber graded to C16+ as opposed to imported C16 grade timber generated savings of: 

 Timber section dimensions savings of 34.4% 
 Metal fixings (bolts) savings of 47.3% 

This project was completed in conjunction with industry partners BSW timber and Carbon 
Dynamic. 
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