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Abstract: Accordirg to the general:y accepted theory of viscoplastic flow of ice, 
the velocity of ice flow, related with shear stress by the exponential law (after 
GLENN), is independent of cmnidirectional (hydrostatic) pressure. The author's 
experiments in Antarctica and analysis of distribution on the depth of ice density 
in the Antarctic shield, however, showed that this pressure affects, to some extent, the 
flow of ice, namely, flow velocity decreases with increasing omnidirectional pressure. 
The same effect, but in a still more pronounced form, has been noted in frozen 
grounds. 

The paper sets forth the theory of viscoplastic flow of ice taking into account 
the dependence of flow velocity on omnidirectional pressure. 

It is well known that the flow of glaciers and ice shields takes place under 
conditions of a complex stressed-deformed state, and therefore in order to describe 
the process of flow it is necessary to know the relationship between all the com­
ponents of stresses and velocities of deformation. This relationship is usually 
given in tensor form, the stress tensor being divided into a deviator <J' i causing a 
change of form (flow), and omnidirectional pressure o-0 causing a change of 
volume. The author has suggested a generalized expression defining the relation­
ship between the stress deviator, the velocity deviator and omnidirectional pres­
sure. 

The initial equation of this theory re'.ating stress and deformation is written 
in the fallowing general form: 

(1) 

where IJ'i-intensity of shearing stress, E1-intensity of flow velocity, o-0-omnidirectional 
pressure. 

The first term of the equation characterizes flow under conditions of pure 
shear, the second-retardation of this flow by the forces of omnidirectional pressure. 

The function rp1(Ei) is assumed to have an exponential form (after GLENN), 
and so is the function rplEi)· The function <I>(cr0) is taken as linear. Then Eq. 
(1) has the form 

(2) 

or Ex -Eo=X(<J'x -cro); ixy=2Xrxy·· .... etc., where X=--'!.!:-- = Eit-n 
2<J'i 2(AEim-n+Bo-0) 

This is the generalized equation of the flow of ice. The equation parameters A, 

B, m and n are determined from a test under complex stressed conditions. 
The paper also discusses special cases of Eq. (2) simplifying this equation, 

and demonstrates the utilization of this equation in solving problems. 

This paper would be published in full in the Proceedings of the Symposium on Physics 
of Snow and Ice in Hokkaido. 

112 


