Extreme Challenge: Building in Antarctica
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HBA Projects in Antarctica



Halley is located on the Brunt Ice Shelf, a 150 metre thick floating ice shelf
which is moving at approximately 400 metres per year towards the sea
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Snow accumulation
(c. 1.5m per year)
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Halley is where the ozone hole was discovered
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Concordia (France-Italy) Scott Amundsen (USA)
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The Central Module =the HEART of Halley VI
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Moving modules from Halley V to Halley VI (15 kms)
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Juan Carlos 1 Spanish Antarctic Base Discovery Building, Rothera Research Station (UK)

as part of the Antarctic Infrastructure Modernisation Programme partnership

~ Atmospheric Observatory, Summit Station, Greenland (USA) Davis station masterplan (Australia)



Scott Base, Ross Island, Antarctica




Existing base
Multiple issues need addressing

11 different levels reduce efficiency Services are difficult to maintain Key equipment is old

Fire safety is compromised Snow drifts require management .. Including roof clearance



Climate
Minimum temperature -57 degC
Maximum wind speed 177.8 km/hr




Base concept
Interconnected buildings

Floors in adjacent buildings are at the same level
Each building has two stairs and one lift (hoist)
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1 Living accommodation

G Recreation and welcome 1 Labs, admin
G Event staging 1 Field stores
Workshops
G Stores
Workshops
Cargo
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Snow modelling
RWDI Laboratories, Canada
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Calibration of flume using existing base
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Option 1 mbdel with constant grade topography Option 2 model



A Accommodation

B Science, admin, management
C Workshops and stores
D

E

Helipads

Historic TAE Hut




Living spaces to remind the residents of home
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Plan is to build the base in New Zealand & ship in large
modular sections on a RORO ice strengthened vessel

2023 Commence site preparation
2028 Complete construction in Antarctica

Modules loaded on the ship

Self propelled"m»otorised transporters
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Ross Island Wind Energy Network

Currently 1 MW with three turbines

Equivalent to 500,000 litres of fuel pa

11% of fuel consumption of McMurdo and Scott Base
Increasing to 2MW with Scott Base Redevelopment
Will prowde 70% of the energy demand for Scott Base
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Innovation — what next?
Focus on sustainability

ALTERNATIVE FUELS
Move away from reliance on MGO fuel

IMPROVE ENERGY STORAGE

Phase Change Materials

EFFICIENT / REDUCED ENERGY USE
Smart Grid Control, Improved Building Performance, Remote Science




Polar vs High Altitude Research Stations
Any similar challenges?
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Complex logistics &
use of prefabrication




Concept for a more mobile future
A mini-module for remote science




Mobile mini-modular camp
Energy module
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Mobile mini-modular camp
Connecting module




dular camp
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Mobile m

Layout options




Mobile mini-modular camp
Delivery by hydraulic trailer
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Non Ferrous Geomagnetic Huts
Scott Base Redevelopment




Building a Martian House
With Ella and Nicki and Pearce Plus



Building a Martian House, Bristol, England
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