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A two-phase  continuous medium composed  of sol id p a r t i c l e s  uniformly d is t r ibu ted  in a i r ,  such as a snow 
avalanche,  is examined.  

P r o b l e m s  as soc ia t ed  with the de te rmina t ion  of the s t r e s s e s  behind a shock f ront  in such media  a r e  encountered 
in many ca se s ,  in pa r t i cu l a r  in the in te rac t ion  between a snow avalanche and a solid obstacle .  

It wil l  be shown in the following that for  suff ic ient ly low dens i t i e s  of the mix tu re ,  the total  s t r e s s  behind the 
shock f ront  is a lmos t  independent of the s t r e s s e s  which a r i s e  in the in terac t ion  between solid pa r t i c l e s ,  even for  
s t rong  condensat ions of the medium behind the shock front .  

We a s s u m e  that  the gas in the space  between the so l id - s t a t e  pa r t i c l e s  is an ideal  gas ,  that  the r e l a t ive  ve loc i t i e s  
of the solid and gas phases  a re  negl ig ible  e v e r y w h e r e ,  except  in the zone near  the shock f ront ,  and that the vo lume 
c o m p r e s s i b i l i t y  of the sol id phase is negl igible  compared  with the com pre s s ib i l i t y  of a i r .  

f o rm 

The re la t ions  at the shock wave with al lowance for  the e las t ic  in te rac t ion  between the solid pa r t i c l e s  have the 

mRTp~ Po (Vo + D) : olD, Pi -- 
l -4- m - -  pl l p ~ 

60 ~- Po + Po (Vo -{- D) '~ = 6~ + Pl -I- p1D ~ (1) 

If the function ~ = if(p, T) is known, these  re la t ions  a r e  c losed.  F r o m  (1) it fol lows that 

p* = po + V~176 , P* = Pl + Zl -- Zo (2) 
P l -  Po 

Obviously,  the re  ex is t s  a ce r t a in  densi ty  p* (for snow, p* -~ 0.2), such that  for dens i t i e s  of the mix tu re  s m a l l e r  
than p*, the medium under  cons idera t ion  does not exper ience  s ta t ic  loads .  A qual i ta t ive  plot  of the re la t ion  ff = ~(p) is 

shown in Fig .  1. 
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The following ana lys i s  wi l l  be l imi ted  to dens i t i e s  s m a l l e r  than p*. F o r  such dens i t i e s ,  % = cr0(p 0) = 0. 

Let  us examine  the function 

p* = pl  + (~, 

A qual i ta t ive  plot of Pl = Pi(P) is shown in Fig .  2 by the solid l ine.  The curve  p* = p*(p) is shown in Fig .  2 by the 
dashed l ine.  It is obvious that for  dens i t i e s  below p*, the cu rves  (1) and (2) over lap .  

(3) 

Let  us examine  the r igh t -hand side of (2) fo r  dens i t i e s  Pl behind the shock wave g r e a t e r  than the ini t ial  densi ty 
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Po. Its curve  is shown in Fig.  3. The curve  has a ve r t i ca l  asymptote  Pl/P0 = I and a hor izontal  asymptote  p,  = P0 + p0V02- 
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Fig.  2 

The value of p* which defines the total s t r e s s  behind the shock wave cor responds  to the point of in t e r sec t ion  of 
the curve in Fig.  3 with the dashed curve  in Fig.  2. 

p'f 

0 ~ Po 

Fig.  3 

Curves  (1) and (2) can in t e r sec t  in two cases  (Fig.  4): 

1) Pl/Po < P*/P0 ( in tersec t ion  of the curves  (1') and (2) in Fig.  4), 

2) PJPo > P*/Po ( in te rsec t ion  of the curves  (1") and (2) in Fig.  4). 
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Fig.  4 

In the f i r s t  case ,  al lowance for f i r m n e s s  is not essen t ia l ,  s ince Pi < P* and ~ = olpl) = 0. In the second case ,  the 
value of p that co r responds  to the point  of in t e r sec t ion  of curves  (1") and (2) (Fig. 4) differs  only slightly f rom the 
hor izontal  asymptote  p .  -~ P0 + P0V02, s ince by defini t ion the ini t ia l  densi ty of the medium is sma l l ,  i . e . ,  P*/Po >> 1, and 
curve  (2) (Fig. 4) is a l ready  close to its hor izonta l  asymptote .  

Consequently,  in the second case ,  the value of p* is al together  independent of the shape of curve (1") (Fig. 4). 
Fo r  example,  the curve  Pl = Pl(Pi) can be taken as this curve.  Only the densi ty  Pi of the medium behind the shock wave 
depends on the form of function p*(p). 

Thus,  for sufficiently smal l  ini t ia l  dens i t ies  of the mix ture ,  the total s t r e s s  at the obstacle  can be de t e rmined  
with sa t i s fac tory  accuracy ,  r e g a r d l e s s  of the fo rm of func t ion  ~. Specifical ly,  one may set  ff ~- 0. The e r r o r  does not 
exceed 20%, even for ini t ia l  densi ty  of the mix ture  P0 - 0.1 g/era 8, p* = 0.2 g / c m  3, P0 = 1 technical  a tmosphere ,  
and a veloci ty V 0-< 50 m / s e c .  
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