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Award Winning Dual Cantilever Aircraft Hangar & Hangar Doors, Biggin Hill, UK
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REIDsteel • Project 8773

Aircraft Hangar  
& Hangar Doors
Completed in early 2022, this dual cantilever hangar at Biggin Hill Airport, UK was built in conjunction with 
the main contractor Civils Contracting Ltd (Civils). 

It is the largest cantilever roofed hangar to be built in the UK for more than 50 years. 

The complex cantilever design allows the roofs to safely span the hangar without support from any internal 
columns, creating a vast floor space capable of housing up to 14 business jets at any one time.

REIDsteel Elements

Conceptual Design ✓

Structural Design / Detailing ✓

Erection ✓

Structural Steelwork ✓

Roof & Wall Cladding ✓

Glazing ✓

Hangar Doors ✓

Personnel / Entrance Doors ✓
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Structurally robust & cost effective - The UK’s second longest cantilever hangar roof

John Harrison, senior technical manager at 

REIDsteel, said: “This is the most technically 

challenging yet. With a 165m long central core 

supporting two 45m cantilever roofs, it is the UK’s 

second largest after a 46.5m cantilever hangar 

built at RAF Brize Norton in 1967.
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As a modern hangar, the Bombardier building 

is designed to be incredibly robust against 

unforeseen events and has been thoroughly 

checked against our own full-scale testing. 

Wind loads were checked with codes of 

practise, against our own full-scale testing and 

computational fluid dynamics to ensure that 

even with the doors fully open the hangar will 

remain within tight deflection tolerances.

The roof features an underslung crane, requiring 

even tighter deflection tolerances than those 

needed for the 165m long rolling hangar doors 

each side.  We worked closely with Civils and 

the client to keep costs down and shape the 

structure to be as efficient as possible for 

manufacturing and design. 

As well as a state-of-the-art hangar, the 

development also comprises of a workshop, 

and office space and 650,000 sq. ft of apron 

area and surrounds. It used 1600 tonnes of 

steel and 300,000 sq ft of cladding. 

REIDsteel provided conceptual and detailed 

design, fabrication and erection of both the steel 

frame and the full building envelope including 

cladding, windows, doors, decking and vents. 
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Hangar door and door track configuration for this project
This hangar features identical hangar door configurations on both sides

x4 
slabs

x4 
slabs

Full hangar opening width 156m

The 4 track, 8 slab configuration allows for various opening combinations,  
including a 117m opening in the left, right or central area.

Door slab size of 9.8m height and 19.5m width

Three of the door slabs on each 
side feature our thresholdless 
personnel doors

Global 8000
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In 2022 we entered the hangar in the Structural Steel Design Awards 
and were delighted to win the top award in our section. 

Simon Boyd, managing director of REIDsteel, said: “All at 
REIDsteel are absolutely thrilled to win this prestigious award.

“The SSDAs are a hallmark of excellence as the foremast 
awards in our industry and act as a real showcase for the 
exceptional capabilities of British design, engineering, 
manufacturing and construction.

Our success is down to the whole team at REIDsteel and 
is a testament to the talent and commitment of every 
single person in the business without whom this award 
would not have been possible.”

Simon added: “Our ‘one team’ ethos also extended to Civils 
Contracting, London Biggin Hill Airport and Bombardier. 

We are proud to have worked so closely together and to see 
this landmark project win the recognition it so richly deserves.”

Judges’ 
comment
Bombardier’s new headquarters at 
Biggin Hill Airport is the UK’s largest 
dual cantilever hangar providing two 
clear spaces of 7,200m2, including 160m 
clear span openings and full lifting 
coverage from underslung cranes. The 
central spine of the building anchors 
the cantilevers as well as housing 
the building functional spaces. The 
structure achieves remarkably good 
embodied carbon figures, in line with 
the LETI 2030 aspirational values.

Long span cantilevers are inherently 
vulnerable to disproportionate collapse due 
to the nature of the tension connections in 
the top chord. To alleviate this, and to help 
meet the stringent deflection criteria, load 
sharing trusses were used to ensure that each 
frame could be supported by its adjacent 
frames and to reduce differential deflections 
under crane and wind loads. 

This created a new issue, in that fabrication 
tolerances could cause a frame sitting higher 
than its neighbours to attract unacceptably 
high loads. The solution to this lay in leaving 
the load sharing trusses ‘loose’ until all 
permanent loads were applied and only then 
tightening up the slotted preloaded bolted 
connections. In addition, careful planning of 
the erection sequence and pre-cambering 
of the trusses was needed to allow for the 
temporary condition where one side of the 
hangar was erected but not the other. 

Additional floor area above the first-floor 
offices has been provided which, although 
not part of the original brief, permitted 
additional space for all of the M&E 
equipment, plant and storage. As a result, 
the mass needed to counterbalance the 
cantilevers has been used for productive 
purposes rather than being buried in the 
ground as part of the foundations. 

Another departure from the original brief 
is that the design caters for 100% coverage 
of both hangars for the underslung crane, 
rather than 50% of one, providing the future-
proofing required by the end user. The dual 
cantilever design also means the hangar can 
be extended to meet changing requirements 
over its 50-year design life. In addition, with 
steel providing the primary structure, there is 
potential for life-extension, recycling or reuse 
in line with circular economy principles.

Value-engineering through the design 
process saved on steel, fabrication and 
erection time as well as reducing the 
environmental impact of the project. The 
resulting reduction in steel weight was key 
to saving 850 tonnes of embodied carbon. 
The roof is also designed to take solar panels 
and assuming that the client achieves 50% 
coverage, this has the potential to save 300 
tonnes of operational carbon per year.

Close co-ordination was required between 
London Biggin Hill, Civils Contracting and 
REIDsteel to ensure the steelwork was 
delivered efficiently and safely for assembly, 
which included the choice of opting for 
tandem lifts of the 45m rafter trusses to 
reduce jib heights from that required for 
a single crane. Other logistical challenges 
of operating in a live airport environment 
included consideration of flight schedules and 
restrictions on lifting during poor visibility.

Whilst the design was innovative, it 
could be constructed using standard 
equipment. The tandem lift was achieved 
with two 55-tonne mobile cranes with a 
40-tonne mobile used to infill between 
frames with the load sharing trusses and 
cold-rolled steel purlins needed to ensure 
stability in the temporary condition. While 
the rafter on one side of the core was 
being erected, the rafter on the other side 
was being assembled on trestles, ready to 
be erected the following day.

The completed structure is outstanding as 
a statement building; both in terms of its 
structural steel and sleek appearance with 
cladding and glazing to create a striking 
and contemporary development, which 
sets a new benchmark for the highest 
quality MRO facilities in the 21st Century.

Structural  
Steel  
Design  
Awards 
2022

Award

London Biggin Hill is the fastest growing 
business airport in the UK with major 
investment transforming it into a world-
class centre of aviation. The iconic airport’s 
most ambitious and technically challenging 
development yet is a spectacular dual 
cantilever ‘super-hangar’ for aerospace giant 
Bombardier, which is the largest of its type  
in the UK.

The client’s vision was for an advanced 
Maintenance, Repair and Overhaul (MRO) 
hangar with two 160m clear span entrances 
and underslung cranes for servicing aircraft, 
along with offices and a VIP lounge. 

Early engagement of REIDsteel, as the 
structural steel design and build fabricator, 
the hangar door manufacturer and cladding 
company was essential to the success of the 
project given the need for elements to be 
erected and aligned on 45m-long cantilever 
trusses with requirements to accommodate 
complex hangar door head gear and 
underslung cranes – both of which required 
more stringent deflection criteria than usually 
found on a large span structure.

After investigating traditional hangar 
solutions, a cost-saving design was proposed, 
which was highly efficient in its structural 

performance, with a cantilever truss design 
for the hangar, conventional ‘beam and stick’ 
construction for the offices and an elegant, 
glazed lounge, which has minimal bracing by 
virtue of a diaphragm within its roof structure. 

The value-engineered cantilever design, along 
with load sharing elements, allowed significant 
reductions in material use, producing a much 
lower steel tonnage at 1,600t compared with 
more conventional designs. The design allowed 
the roof of the hangar area to safely span 
without support from internal columns to achieve 
the client’s aspiration for two vast, unobstructed 
hangar floor spaces of 7,200m2 each.

PROJECT TEAM

Architect: Civils Contracting Ltd
Structural engineer: REIDsteel
Steelwork contractor: REIDsteel
Main contractor: Civils Contracting Ltd  
Client: Biggin Hill Airport Development Ltd  

Bombardier 
Maintenance Hangar, 
Biggin Hill

Judges’ 
comment
Bombardier’s new headquarters at 
Biggin Hill Airport is the UK’s largest 
dual cantilever hangar providing two 
clear spaces of 7,200m2, including 160m 
clear span openings and full lifting 
coverage from underslung cranes. The 
central spine of the building anchors 
the cantilevers as well as housing 
the building functional spaces. The 
structure achieves remarkably good 
embodied carbon figures, in line with 
the LETI 2030 aspirational values.

Long span cantilevers are inherently 
vulnerable to disproportionate collapse due 
to the nature of the tension connections in 
the top chord. To alleviate this, and to help 
meet the stringent deflection criteria, load 
sharing trusses were used to ensure that each 
frame could be supported by its adjacent 
frames and to reduce differential deflections 
under crane and wind loads. 

This created a new issue, in that fabrication 
tolerances could cause a frame sitting higher 
than its neighbours to attract unacceptably 
high loads. The solution to this lay in leaving 
the load sharing trusses ‘loose’ until all 
permanent loads were applied and only then 
tightening up the slotted preloaded bolted 
connections. In addition, careful planning of 
the erection sequence and pre-cambering 
of the trusses was needed to allow for the 
temporary condition where one side of the 
hangar was erected but not the other. 

Additional floor area above the first-floor 
offices has been provided which, although 
not part of the original brief, permitted 
additional space for all of the M&E 
equipment, plant and storage. As a result, 
the mass needed to counterbalance the 
cantilevers has been used for productive 
purposes rather than being buried in the 
ground as part of the foundations. 

Another departure from the original brief 
is that the design caters for 100% coverage 
of both hangars for the underslung crane, 
rather than 50% of one, providing the future-
proofing required by the end user. The dual 
cantilever design also means the hangar can 
be extended to meet changing requirements 
over its 50-year design life. In addition, with 
steel providing the primary structure, there is 
potential for life-extension, recycling or reuse 
in line with circular economy principles.

Value-engineering through the design 
process saved on steel, fabrication and 
erection time as well as reducing the 
environmental impact of the project. The 
resulting reduction in steel weight was key 
to saving 850 tonnes of embodied carbon. 
The roof is also designed to take solar panels 
and assuming that the client achieves 50% 
coverage, this has the potential to save 300 
tonnes of operational carbon per year.

Close co-ordination was required between 
London Biggin Hill, Civils Contracting and 
REIDsteel to ensure the steelwork was 
delivered efficiently and safely for assembly, 
which included the choice of opting for 
tandem lifts of the 45m rafter trusses to 
reduce jib heights from that required for 
a single crane. Other logistical challenges 
of operating in a live airport environment 
included consideration of flight schedules and 
restrictions on lifting during poor visibility.

Whilst the design was innovative, it 
could be constructed using standard 
equipment. The tandem lift was achieved 
with two 55-tonne mobile cranes with a 
40-tonne mobile used to infill between 
frames with the load sharing trusses and 
cold-rolled steel purlins needed to ensure 
stability in the temporary condition. While 
the rafter on one side of the core was 
being erected, the rafter on the other side 
was being assembled on trestles, ready to 
be erected the following day.

The completed structure is outstanding as 
a statement building; both in terms of its 
structural steel and sleek appearance with 
cladding and glazing to create a striking 
and contemporary development, which 
sets a new benchmark for the highest 
quality MRO facilities in the 21st Century.

Structural  
Steel  
Design  
Awards 
2022

LEFT: Members of the team from REIDsteel, Civils 
Contracting and London Biggin Hill Airport at the 
awards ceremony
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REIDsteel are experts in the design, 
fabrication and erection of the following:

Aircraft hangars & hangar doors 

Industrial and warehouse buildings

Commercial and office buildings

Retail superstores 

Waste processing  
and recycling buildings 

Steel bridges

Car parks

Grandstands & stadia 

Reservoir covers

HVM security gates and barriers

Commercial glazing and solar shading

Reference Revision

G61 a

Strucsteel House, 3 Reid Street,  
Christchurch, Dorset  BH23 2BT, UK

Telephone:  + 44 (0) 1202 48 33 33
E-mail:  enquiries@reidsteel.co.uk

Website:  REIDsteel.com
REIDsteel is a trading name of  
John Reid & Sons (Strucsteel) Ltd  
Company Registration No: 617773 


