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Kangerlussuaq Airport: 
- Establishing a borehole database in support of 
future operational and maintenance decisions

Thomas Ingeman-Nielsen og Niels Foged
Center for Arktisk Teknologi, DTU
2018-05-03

tin@byg.dtu.dk og nf@byg.dtu.dk
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BBDS region

Communities

Greenland
2.1 mio km2

West Greenland
53000 inhab.
~60 communities
Decreasing pop.

Qikiqtaaluk Region
1.0 mio km2

18000 inhab.
12 communities
Increasing population
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”Permafrost related failures on the 
runway in Kangerlussuaq may be so 
expensive to repair, that it will make
more sense to extend the runways at 
the popular destinations.”
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Aerial photo 1936



http://thewildgeese.irish/profiles/blogs/bert-hassell-and-parker-cranmer

Bert Hassell and Parker Cramer predicts “Great Circle Route” 
as the best alternative for commercial transatlantic air traffic.

1928 attempt in this Stinson-Detroiter Monoplane



The landing strip in 1928 
prepared by Hobbs.

Hobbs (1930): The North Pole of the Winds



New York Times, 1928
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1941-1942
First airstrip

ca. 1840 m x 140 m
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Runway strengthening - 1953

ca. 1700 m x 46 m

1941
1953
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1942

1953

1958
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A total of 147 boreholes, with 42 holes along runway

• 31 boreholes on river plateau
• OPMC median 0.7 m, max 1.4 m
• All but 7 bh penetrate OPMC layers
• OPMC fines = 17.5%±9.0% (N=38)
• SM-SP fines = 4.7%±3.5% (N=64)
• Encountered: Np and Nw

Conclusions:
• OPMC layers included in AL
• OPMC layers of limited thickness
• Ice poor sediments below
• Thaw settlement potential = LOW!

• 11 boreholes on marine terrace

• OPMC fines = 61.8%±12.5% (n=63)

• Encountered: IX, II, IS, unfrozen

Conclusions:
• Ice rich and thaw sensitive
• Protected by thick embankment
• Frost susceptible material?
• Heat trapped under construction?
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Fine grained, typically ice rich (where not saline)
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~100 g/L Cl-

Leached &
Quick
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Clay particles sedimented in freshwater
Disperse structure…

Clay particles sedimented in sea water
Flocculated structure…

Undisturbed...

Remoulded...

61 kPa <0.08 kPa
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Thakur (2012): NGM presentation
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Qujanaq!

Conclusions

• Complex and interesting geological setting
• (most of the) Runway has very limited risk of thaw settlements
• Thaw settlements in western-most section have little/no impact on 

operational safety
• Maintenance issues must be properly handled (crack sealing, 

drainage etc)

• Thaw settlements on southern aprons are severe, but likely limited
due to thickness of ice rich deposits
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7300 fod

8000 fod

9000 fod

4000 fod

5000 fod

6000 fod

Fill

Fill
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Aerial photo 1936
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Frostfarlige sedimenter
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Ice in the permafrost
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BBDS region

Communities

2.1 mio km2

56000 inhab.
~60 comm.
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Crossection at 8400’ (2560 m)

10’
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Settlements and thermal cracking
on runway close to THR09 (west end)
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Ice in the permafrost
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Kangerlussuaq Airport (350 MHz)



BY
G

  D
TU

D
ep

ar
tm

en
t o

f C
iv

il 
En

gi
ne

er
in

g


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Runway strengthening - 1953
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Crossection at 8400’ (2560 m)�
	Slide Number 38
	Slide Number 39
	Kangerlussuaq Airport (350 MHz)
	Slide Number 41

