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A Tentative Proposal of Snow Tunnel Construction Procedure 

for a Subsurface Observation Station in the Antarctic 

Toshio HANNUKI*, Hiromi MITSUHASHI* and Toshio SATO* 

Abstract: Most observation stations on the ice sheet in the Antarctic are 
constructed as subsurface structures. These subsurface stations are composed 
of buildings and facilities in the snow shelter having a large strength against 
snow. Mizuho Station of the Japanese Antarctic Research Expedition is a 
remarkable example of the small subsurface station in the ice sheet. Buildings 
and facilities of the observation station are constructed in the snow tunnel with 

little reinforcements. 
Since hard work is required to construct a snow tunnel for this type of 

observation station, an efficient method of snow tunnel construction is examined 
in this paper. The method proposed in this paper consists of the following 
procedures: (1) Net-fences are set up around the construction site. (2) The huts 
are constructed. (3) Snow is controlled to be deposited along the net-fences. 
(4) The snow deposit will grow thicker along the net-fences. (5) Finally a snow 
tunnel enveloping the net-fences and the huts will be formed. 

In order to realize the snowdrift control procedure, preliminary tests on the 
ability of net-fences to prevent wind and to deposit snow are examined in this 
paper. It is found that the ability of the net-fences can be explained by the 
variable ¢, which is the density ratio of the net. 

It will be possible to use the net-fences for the snowdrift control under 
the condition that the combination of the density ratio of the net and the 
thickness of the yarn is devised effectively. 
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Fig. 1. The basic styles of observation huts on the ice sheet taking the snowdrift 

control into consideration. 
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Fig. 2. The snow tunnel construction procedure of subsurface stations utilizing snow fences 

to deposit snow as shown in B-2·2 (b) of Fig. 1. 
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b .. aomm. 
h1=20 mm: const . 

Series-2 
Variables: b /h 

Series-3 
Variables: m/h 
b/h-=4/3, 
b1=30 mm :const. 

Series-4 
Variables:h1/h 
b/h = 4.0, 
b1=30 mm : const. 

Series-5 
Variables :h1/h 
b/h =CD, 
b1=30 mm :const. 

Series-6 
Variables:$ 
b2=80mm 
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1- 1 1-2 1-3 1-4 

cp • 0. 3 cp- 0.39 4'•0. 62 4'"'1.0 

2-1 2-2 2-3 2- 4 

b /h•4/3 b /h=8/3 b /h-4.0 b /h= 00 

3- 1 3-2 3-3 

hl/h=l/3 hi/h=l/2 hi/h=2/3 / 
4-1 4-2 4-3 

hi/h=l/3 h1/h=l/2 hi/h=2/3 / 
5-1 5-2 5-3 

hi/h=l/3 hi/h=l/2 h1/h=2/3 / 
6-1 6-2 6-3 

cp = 0. 3 ¢> = 0.39 ¢ = o. 62 / 
jg] 3 ffr�tlllr�flJffl L-tdi1fi,JJ!l!filt:iJ�tc�-t-0m.1fi,J:ti���o:>H@i (��li."t�t 2 <'k5c��) 

Fig. 3. Wind tunnel test programs using two dimensional obstacle models. 
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Fig. 4. Mean wind velocity profiles and turbulence intensity profiles of the artificial 

wind in the tunnel. These profiles are measured by the hot wire anemo­
meter at the center of the test chamber without obstacle models. 
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Fig. 5. The angle of repose of snow simulator (MgC03). 
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Fig. 6. Examples of snow simulator deposition around the net-Jenee model. 
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Fig. 7. Measurements of the growing process of snow simulator deposition around the net-fences 
every time when 500 g of snow simulator is supplied. 
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Fig. 8. Examples of snow simulator deposition around the snow shelter 
model. 
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Fig. 9. Measurements of the growing process of snow simulator deposition around the snow 

shelter. 
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