


3.4 Inducing Artificial Avalanche 
 

Fig. 11 shows the disposition of the explosives 
in the snow layer to actually induce an artificial 
avalanche.  This figure shows that the depth of 
detonation is made gradually shallow at the 
downstream end of the slope to form the smooth 
sliding slope for the snow layer to slide down 
easily.  This idea is also employed in Fig. 10 and 
proved to be effective in successfully induce an 
artificial avalanche. 
 
 

 
Fig. 11 Formation of the circular sliding surface at 
the base of the row of explosive charges 
 
4. REMOVAL OF CORNICE USING 

EXPLOSIVES 
 

A snow cornice often develops over the 
mountain ridge to the extent that it overhangs 
down from the mountain ridge if snow falls heavy 
and wind blows over the ridge.  These over-
developed snow cornice often poses a great 
danger in triggering an avalanche once it 
collapses down to the snow slope below. 

There is a good possibility of exploiting 
explosive detonation to destruct a cornice to 
remove the possible danger altogether.  Here, this 
kind of application is demonstrated in the following. 

There is one reach of Route 17 where the 
highway runs right below the mountain ridge 
where a cornice develops every year.  In usual 
year, this cornice is removed by human labor, 
which itself requires a tremendous work and 
experience.  In the winter of 2006, however, snow 
was unusually heavy and a thick snow cornice 
was developed as shown in Fig.  12.   Deposited 
snow over this cornice is so hard to deny 
shoveling.   It was then decided to apply the 
explosive detonation to remove this cornice.  The 
loading method in this case is simple due to the 
shape of a cornice as shown in Fig. 13.The 
purpose in this case is to simply destruct a snow 
cornice so that explosive charges are placed at 

the bottom of a drilled hole over a snow cornice. 
The treated volume is in this case 3200 m3 with 
length of 115m, the maximum width of11m 
andthemaximumdethof6m.  These dimensions are 
illustrated in Fig. 14. 

The operation was quite successful in 
destructing this snow cornice and the fallen snow 
slide down the mountain slope without harming the 
Route 17 below.  Fig. 15 shows the treated 
mountain ridge which is compared to the cornice 
shown in Fig. 11. 
 

 
Fig. 12 Development of snow cornice along Route 
17 in 2006 
 

 
Fig.13 Cross section and cornice and Loading 
scheme 
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Fig.14 Snow Cornice to be destroyed 
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Fig.15 Mountain ridge with Snow Cornice 
Removed 
 
 
5. CONCLUSION 
 
 

This paper describes the unique method of 
applying the explosive detonation to induce an 
artificial avalanche on the mountain slope.  It is 
based on the idea of destructing the whole snow 
layer by imbedding the explosive charges inside of 
the snow layer. The reason why this method works 
probably lies on the fact that the snow in Japan is 
mostly wet and heavy. The history of this 
development in Japan is explained in this paper. 

Next is explained is the experimental study of 
this method of inducing an avalanche on the field.   
Detail of the result of the explosive detonation in 
the snow layer is explained with the formation of 
the destructed hollow and deformation of the snow 
layer around the explosive charges.  Ti is also 
demonstrated that to successfully induce an 
avalanche needs a special care in placing 
explosive charges. 

The paper also introduces an application 
of the explosive detonation to destroy a snow 
cornice to remove potential danger of an 
avalanche inducement.   
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