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INTRODUCTION

The interaction of an ice sheet with a vertically faced (and
usually rigid) indenter is an important loading condition for
cylindrical structures and for conical structures with grounded
rubble pile or accreted ice foot. 1In general, this indentation
phenomenon is characterized by the simultaneous occurrence of
viscous (rate-dependent) and fracture behavior.

Several theoretical models based on approximate methods of
analysis that idealize the ice sheet as a continuum have been
proposed for predicting global ice forces. These include: (1)
the upper and lower bound, plasticity type solutions of Michel
and Toussaint (1977), Croasdale et al.(1977), and Ralston
(1978), (2) the reference stress, power law creep solution of
Ponter et al.(1983) , and (3) the upper bound, power law creep
solutions of Bruen, (1984) Vivatrat (1985) , and Ting and Shyam
Sunder (1985) . The plasticity tvpe ‘models require empirical
definition of an average strain rate measure to account for the
viscous behavior of ice, the reference stress approach accounts
for the effect of variability in material constants in an
approximate sense, and the upper bound, power law creep
solutions require accurate specification of ice sheet
kinematics. No equivalent theoretical models exist for the case
where either pure (linear elastic) fracture or combined viscous
and fracture effects dominate.

:

Theoretical predictions of interface pressures are not generally
available. However, Ting and Shyam Sunder (1985) have applied
the (approximate) strain path method of analysis, originally
developed for deep penetration problems in soil mechanics by
Baligh (1984), to study Iinterface pressures during plane strain
indentation. Their results for a power law creep model of ice
showed that normal interface pressures may be 0.5-1 times the




