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Accessto tunnel

Atkomst til tunnelen
med helikopter eller til
fots, aret rundt (men
turen er mer beghaglig
om sommeren ...........)







Two ways of accessing
theice




Friction experiment.

Smooth granitetablet, 0.33 m diameter, installed flush with
bedrock surface.

Tablet instrumented with load cells (shear stress), earth
pressure cells (normal stress), water pressure sensors,
thermistors.

Results:
* shear stresson tablet was~100 kPa; much larger than
predicted by most theories of debris-bed friction

o shear stress controlled by effective normal stress,
indicating that resistance to sliding was frictional.
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Subglacial till
experiment.

2mx 1.5m x 0.5 m trough filled with till (about 2.5
tons)

Instruments recorded shear deformation (tiltmeters), dilation
and contraction, total normal stress and pore-water pressure.

Results:

e most tilt near glacier sole, indicating concave-down
deformation profile

e ice-till decoupling occurred when effective normal stress
on till waslowest  presumably resultingin dslip over bed
 bed deformation accounted for 10-35% of basal motion

Till: 75% sand/gravd,
20% silt, 5% clay




Studieson ice

Studies of sediment and
|ce-sediment boundary
show basal layers are
not constant. Thickness
and debris concentration
varies spatialy and
temporally.

Studies of ice
fabric possible
- and now
easier with
automated
fabric analyser.




Subglacial pressure
experiments.

Seven Geonor earth pressure sensorsinstalled under the
glacier - four have been functioning since late 1992;

two since 1997, the last since 2004. (Two othersthat were
installed in 1992 stopped functioning in 1995, and 1998).

Data from the load cells show variations due to changesin
basal ice, water and subglacial sediment. Most pressure
events are fairly short-lived events. Diurnal variations are
seen. A positive correlation between surface velocities and
the time rate of change of proglacial water discharge, and a
negative correlation between surface velocities and the load
cell pressures has been recorded. Theload cells were then
sensing water pressures in isolated cavities not connected to
the subglacial drainage system. At other times, timing and
amplitudes of pressure peaks indicate a more direct contact
with the subglacial drainage system.




Water pockets

Water pockets exist in the basal ice of Engabreen
glacier.

e voidsin theicethat are wholly or partially filled with water,

« volume of up to severd litres and can be up to 10 metres above
the bed.

* approximately eliptical in
shape, with the long-axis sub-
parallel to the flow direction.

Photo: Peter Jansson




Temporal velocity
variations

- dueto variationsin local water
i pressure, affecting sliding
" - variationsin thickness of
1| snowpack
o - processes in thetill (not
* relevant on Engabreen)




Different ways of
measur ing surface
motion

- INSAR




Repeat Photogrammetry




Differential GPS
measur ements of
stakes




Glacier motion

Surface velocity of the glacier Is
related to

e surface gradient
o thickness
 basal diding

GPS

Glidehastighet




Trykksensorer - maler
trykk under breen



Resultater fra
trykkmalinger
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Concurrent surface velocity
measurementsjust aboveicefall,
just below and on glacier tongue.



Surface velocity
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Displacement (in cm)

M easured basal sliding

Time (22nd April - 27th April)
measured every 15 minutes



Basal velocity



Summary

Unique place to perform glaciological and
related research

Possible to study relation between surface
velocity, basal velocity and pressure at the
base of theice.
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