
CASE STUDY: STRUCTURAL FIRE ENGINEERING
4 PANCRAS SQUARE, LONDON

OVERVIEW
4 Pancras Square represents the culmination of the King’s Cross 
B-Zone development. Conceived by Eric Parry Associates (EPA), 
the 10 storey structural form is an acknowledgement of the 
industrial history of the site. It is one of a limited number of 
buildings in the UK that adopts weathering steel (Cor-Ten) to 
form the structural frame. 

KEY FEATURES
• Expressed external Cor-Ten frame
• Post-tensioned concrete floor slabs
• Exposed bolted connections
• 10 above ground office storeys
• Retail use at ground floor level
• Storey deep Vierendeel transfer truss
• Bespoke structural solutions that allow the building to 

breathe under thermal loads

AIMS
The ambition to deliver a fully integrated engineering solution 
to structural response under both day to day and fire demands, 
whilst maintaining the aesthetics of the building design.
 
CHALLENGES
The key challenges to be overcome in delivering the performance 
based solutions were:
• Explicit quantification of the design goal in terms of the 

range of severities of fire to be resisted;
• Quantifying fire resistance expectations and representing 

corresponding fire designs;
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• Modelling thermal actions on the exoskeleton elements;
• Modelling weathering steel;
• Modelling nuances of steel behaviour, eg. slender sections, 

residual strength, loss after heating;
• Modelling post-tension (PT) slab behaviour;
• Achieving unprotected Vierendeel trusses; and
• Achieving unprotected perimeter columns

SOLUTION
Trenton Fire were engaged at RIBA Stage 2 to provide focussed 
structural fire engineering input alongside fire safety consultants 
Grontmij and structural engineers AKT II.

Structural response in fire and associated solutions became a 
key aspect of the design, impacting both aesthetic, structural 
design & detailing and construction proposals. The structural 
fire engineering strategy focussed upon clear quantification  
of the goals and performance criteria, accurate description of 
the expected fire dynamics and, subsequently, a quantitative 
assessment of structural behaviour in fire (supported by finite 
element modelling).

Trenton Fire were subject to a third party review by the Building 
Research Establishment (BRE), leading to acceptance of the 
proposals by Camden Local Authority Building Control.

A conference paper, Design at the Interface - Developing a 
structural fire strategy for an exposed weathering steel frame. 
D. Hopkin, et. al, 2016, was written for the 14th international 
conference, Interflam at the Royal Holloway College.


