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History of Hangar Structures

ÅIn 1909, a French airplane pilot crash landed and rolled into a 
ŦŀǊƳŜǊΩǎ ŎŀǘǘƭŜ ǇŜƴ

ÅHe decided to set up shop in this unused shed, later ordering a number 
of these sheds for further use

ÅThe word hangar comes from a northern French dialect, and 
means "cattle pen"

FWS Group 

Zeppelin ZR3 approaching Hangar (Naval Air Station, Lakehurst, N.J)



History of Hangar Structures

ÅA limited number of the over 100 airship hangars built in 19 
countries survive today and documentation related to their 
construction is scarce

ÅWith the reinvention of the airship, the hangar needs to follow 
suit

ÅBorrowing cues from the past and taking advantage of 
contemporary design and construction techniques
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History of Hangar Structures

ÅOne of the first zeppelin sheds in Germany (1909) was a 600 ft x 150 
ft x 66 ft steel-lattice structure with light cladding

Å1920s saw the construction of parabolic reinforced concrete hangars

ÅDesigned by the pioneer of prestressedconcrete, Eugene 
Freyssinet
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Construction of Former Hangar at 
Orly, France

Former Hangar at Orly, France



Airship Hangars

ÅάIŀƴƎŀǊ hƴŜέ ƛƴ /ŀƭƛŦƻǊƴƛŀ ƛǎ ŀ ŦŀƳƻǳǎ bƻǊǘƘ !ƳŜǊƛŎŀƴ ƘŀƴƎŀǊ 
that survives today

ÅOver 1000 ft long and 308 ft wide
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¦{{ aŀŎƻƴ ƛƴǎƛŘŜ άIŀƴƎŀǊ hƴŜέ ŎƛǊŎŀ мфооHangar One , NASA Ames Research Center
Moffett Field, California



Airship Hangars

ÅAnother famous group of hangars in California are at Tustin

ÅOver 1000 ft long, 300 ft wide and 178 ft high

ÅAll-ǿƻƻŘ ŘŜǎƛƎƴΧ ǿŀǊ ǘƛƳŜ ǊŀǘƛƻƴƛƴƎΦ {ǘŜŜƭ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ƭŀǊƎŜ 
structures common practice since the early 20th century
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6 airships inside former Marine Corps Air Station in Tustin, CATustin Hangar



Repurposing of Hangars

After programs were shut down or certain airship proponents 
encountered set backs, hangars have been used for or converted to:

ÅHousing for other aircraft (planes, helicopters)

ÅR&D ς[ƻŎƪƘŜŜŘ ǳǎŜŘ b!{! άIŀƴƎŀǊ hƴŜέ ŦƻǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ŀǎǎŜƳōƭȅ 
of the nation's first nuclear stage rocket engine

ÅStorage/warehousing

ÅLandmarks, Museums

ÅRecreational centers
ÅFormer CargoLifterairship hangar (Brandenburg, Germany) is now an artificial tropical resort called 
Tropical Islands Resort
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Hangar/Landmark at Farnborough, UK
(Photo Credit: Simon Taylor) Tropical Islands Resort



Resurgence

ÅWe have seen the golden age of the airship and hangar, followed by 
an apparent hiatus and loss/repurposing of hangars

ÅWe are now seeing hangars restored to their original purpose  

ÅNASA is hard at work on a plan to restore Hangar One within the 
ƴŜȄǘ ȅŜŀǊ ƛƴ ƻǊŘŜǊ ǘƻ ǊŜǘǳǊƴ ƛǘ ǘƻ Ϧƛǘǎ ƻǊƛƎƛƴŀƭ ǇǳǊǇƻǎŜΦά

ÅGoodyear Airdockwas purchased by Lockheed Martin and is 
being used for manufacture of a new cargo ship

ÅAs onlookers FWS observed the momentum going and wishes to be a 
part of the action moving forward
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FWS Company Profile

ÅDesign-build construction company

ÅFWS Group has built over 100 slip form concrete structures throughout North 
America

ÅPrinciples of precision, professionalism, efficiency and quality are all hallmarks of 
our success

ÅFully integrated FWS approach to construction and development 
unifies owner, consultants and contractor(s) into a results-oriented 
building team

ÅExcited by the opportunity to adapt our techniques to the airship 
industry
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Conceptual Hangar Design 
Considerations

FWS Group 



Design Principles

ÅThere have been many diverse approaches to hangar construction

ÅC²{Ω ŘŜǎƛƎƴ ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƳŜǘƘƻŘƻƭƻƎȅ ƛǎ ƛƴŦƻǊƳŜŘ ōȅ ǘƘŜ Ǉŀǎǘ 
but based on construction techniques that FWS has practiced for years
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ÅEconomy

ÅSimplicity

ÅConstructability

ÅLightness

ÅDynamic open space (free spans)

ÅReliable operation

ÅAdaptability to various airship 
shapes

ÅAbility to cope with 
environmental conditions



Hangar Function

ÅManufacturing

ÅA production hangar serves as a template and must be viewed 
as integral to the overall design approach of the airship itself

ÅOperations

Åά5Ǌȅ ŘƻŎƪέ ςinspections, maintenance, inflation, fueling

ÅEvery airship must spend at least 1 week a year in a hangar

ÅManufacturing & Operations
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Dimensions and Geometry

ÅThe overall dimensions will be governed by the airship(s) and what 
clearances are required

ÅDepending on the airship, the envelope could be in the range of:
Å350 ς600 ft LONG

Å250 ς340 ft WIDE

Å150 ς250 ft HIGH

ÅA Canadian football field is 450 ft LONG x 195 ft WIDE
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