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 The context
 The problem
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Development of
thermokarsts
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It IS thus essential...

To fully understand the context
To know soll characteristics and properties

To face the problem on a thermal stability
angle first

To account for climate warming over the
design life of the embankment

To rigorously apply thermal and
mechanical principles in the design and
the management of airport infrastructures







Adaptation strategy
(management)

1. Information:
a) ldentification on thaw sensitive areas

b) Characterization of thaw sensitive areas
. Rate of settlement
. Characteristics of thaw: sensitive soils
. Thickness of thaw sensitive soils

c) Information management

2. Analysis of applicable solutions

« |dentify applicable strategies/solutions

 Analyse applicable solutions
— Cost
— Expected performance
— Cost/benefit

3. Selection and implementation of strategy



Information




Informati

e |dentification of thaw sens'

— Areas showing indications of poor
performance
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Information

e Characterisation of thaw sensitive areas
— Thaw and settlement rate
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Information

 Thickness of ice-rich soill

— Geophysics
« Characteristics of Ice-rich soils e
_ Ice content ==
— Thaw-settlement characteristics

~ + Prediction of climate evoluton




Information
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e Characterisation of thaw sensitive areas

— Geophysical surveys
-+ Ground penetrating radar
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&

sensitive soils
— Drilling/sampling
— Laboratory testing
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Mechanical behaviour of warming/thawing
permafrost )

T TP

Settlement

Creeping

Stress (kPa)
W] uoe wioya g

T T u T T
40000 BO000 80000 100000 120000 140000 160000 180000 200000 220000 240000 260000 280000
Time [zec)



Possible solutions

Regular maintenance

Intensive maintenance

Controlled thawing/intensive maintenance
Thermal stabilization

Relocation of facility



e Three possible approaches
»Reduction of heat intake during summer
ease heat extraction during

-




Reduction of heat intake: Clear
coloured surfaces




Heat extraction: heat drain
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Effectiveness asse
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— -mapelastic
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— - drain thermique



Gravel airstrip case ]
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Conclusion

 Management of transportation infrastructures in
Northern Canada is a challenge considering the
rapid evolution of climate and permafrost
condition

e Sound management requires information on the
condition of infrastructure, on permafrost
characteristics and on their evolution

e Cost effectiveness assessment of management
strategies is difficult in the absence of reliable
iInformation on cost and effectiveness



Thank You... Mercl...




