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Résumé

For the last several years, the author has been studying the plastic and destructive
deformations of snow by compressing pillars of snow at constant speeds v of different
magnitudes. The results of the experiments were reported in his previous papers (refer-
ences (1), (2)). He found that the pillars of snow were subjected to destructive compres-
sion when v was above a certain critical speed v* while it underwent plastic compression
when » was below v*.

(I) The curves in Fig. 1 of the text show how the stress p induced within the snow
by the compression changes with time f{. In the case of destructive compression the
stress p shows saw-teeth oscillation between a maximum p* and a minimum p, as
shown in Fig. 1 (a), while in the case of plastic compression p rises rapidly at first to
be followed by a prolonged gentle rise as shown in Fig. 1 (b). The elastic coefficient
E of the snow can be determined from the slope dp/di of the rising portions of the
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saw-teeth and of the initial rapidly rising part AB of the curve in Fig. 1 (b). E=(dp/
d)/(w/l), where I is the height of the snow pillar. In the case of plastic compression
another physical constant, viscosity coefficient %, is introduced which concerns the slowly
increasing part BCD of the curve in Fig. 1 (b). The viscosity coefficient # is defined as
7=p/s, where é=y/l is the strain rate. Actually 7 is not a constant because p changes
with time. For the sake of comparison the magnitude of 7 will be represented by its
value at the strain & of 5%. '

The relations of E and % to the snow temperature T, the snow density ¢ and the
strain rate & are shown in Figs. 2, 3, 4, 5 and 6. The elastic coefficient £ is independent
of T but increases with increasing ¢ and é. The viscosity coefficient 7 increases rapidly
with decreasing ‘7. An increase in ¢ or a decrease in & causes 7 to increase. Those
relationships .can be represented by the formulas

log,, E =5.90+0.24log,,+6.4 (1)
log,, 7 = —0.04 T+4.60—-0.87 log,, é-+4.55 T (2)

where E, », T, ¢ and ¢ should respectively be counted by the units of dyne/cm? dyne-
sec/em?, °C, gr/cm® and 1/sec. Formula (1) is available within the ranges of —30<T<0,
0.1<p<05 and 10-¢<¢<10"!, while formula (2) within —30<T<0, 0.1<0<0.5 and 107
<g<&*, Here & =p*/] is the critical strain rate.

(2) With the plastic compression the ‘strain es at point B in Fig. 1 (b) at which the
slope of the stress curve be_comé_s gentle is almost constant (0.01-0.02). irrespective of
the values of T, ¢ and ¢ The maximum. stress p* of the. destructive compression
increases with decreasing v but never exceeds that p ‘which the snow exhibits at the
strain eg when it is subjected to plastic compression at the critical speed v*. Those
facts, together with the results described in the previous section (1), pérrnit the general
feature of p—e, & curves to be schematically represented by the diagrams of Fig. 7. In
this figure the numerals 1 to 6 attached to the lines stand in the increasing order to
strain rate &. .

(3) When the compression of snow is stopped after the snow has been strained to some
extent ep, the-stress p begins to decrease rapidly as shown by the curves DE of Fig. 1
with no change occurring in the strain. This is the phenomenon of . stress relaxation.
Let the rate of relaxation be represented by the ratio 1=p,/po, where pn and p, are
respectively the values of p at the moment of and one minute after stoppage of the
compression, The dependency of 2 upon © and T is very weak as compared to that
upon .Z - Fig. 8 shows the relation between 4 and &

(4) When snow gets wet, the critical speed »* increases. For instance, a wet snow
of density 0.28 and of free water content 2.6% could be compressed plastically even at
such a large speed-.as 60 mm/min while the same snow, when dry at 0°C, began the
destructive -compression at the speed 11.5 mm/min. The tendency of 7 to.decrease with
increasing ¢ is the same with wet snow as with dry, but the value of 7 is, for the same
¢, much smaller with wet than with dry snow.



