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And now there came both mist and snow.
And it grew wondrous cold:

And icc:. mast-high. came floating by.
As green as emerald.

And through the drifts the snowy c1ifts
Did send a dismal sheen:

Nor shapes of men nor beasts we ken-
The ice was all between.

The ice was here. the ice was there.
The icc: was all around:

It cracked and growled.
and roared and howled.

Like noises in a swound!

The Rmle of the AnClenl Manner
by Samuel Tlylor Colendge (1772·1834)

Orlilmallyin:
1llcPoelicIIWorksofS.TColcridge

(London: W. Plckcnng. 1834).

Dama,e and MJCTOStl'\JCturaJ Change In Icc Under HJllh Pressure Zone CondJUons



Abstract

lce-struetute iDteractions. where crushing is the predominant mcxk of
failure. arc cbar2Clcri.sed by zones of intense high pressure within the ice
feature. This work investigates the mechanical and microstructural
behaviour within these zones by using triax..ial tcsting on laboratory grown
freshwater granular ice. 1be latest interpretation of the behaviour of ice in
high pressure zones during ice·structurc interactions is presented. based on
previous work at Memorial University of Newfoundland. A review of
triaxial testing on ice is also presented.

Results of triaxial testing on ice indicate the e~stencc of two separate but
overlapping deformatioD mechanism regimes at high and low confming
pressures. High microcrack densities followed by a reduction in grain size
by recrystallisatioo and re5lJ'UCturing were observed in low hydrostatic
pressure tests (p < 30 MFa). At higher~ (p > 40 MPa) this was
replaced by more intense recrystallisatioo and possible pressure melting at
grain boundaries and triple points.

Triaxial tests were used in lbe calibn.tion of a pcessure-dependent
constitutive model for granular ice. 10e constitutive model is based on
continuum damage mechanics and uses tbe reduction of the sWJdard
Burgers body to a single Don·linear dashpot 10 model the response of icc
under ltigb stress and high strain conditions. Resuhs show moderate
agreement with test data collected from ice damaged lria.tiaJ.Iy at constant
deformation rue and loaded axially at higb coniLDing pre5SUIeS.. More
worlc: is oeedcd to improve Ibe caJjbratioD of the model further over a.
wider range of confining pressures.
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