) MDA\J\JA' "‘:5 lf\q T JT('_' OF

RESE S DE\/‘:LDFJMENT

@@m&%

HOUSING IN THE
ANTARCTIC
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DESIGN CONDITIONS

Specifically, we were charged with the re-
sponsibility of manufacturing the panels need-
ed for the construction of these houses and
buildings.

The members’ houses, in order to meet the
various climatic requirements, were to be de-
signed by the Saito.Research Institute of
Nihon University with a subsidy granted by
the Ministry of Education. Misawa Homes
then took charge of manufacturing the panels
to make the construction of the designed
units possible.

Design conditions of such buildings can
largely be classified into four categories: 1)
Conditions concerning the transportation of
materials to the Antarctic. 2) Climatic con-
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ditions in the Antarctic. 3) Conditions con-
cerning the erection of buildings in the
Antarctic. 4) Conditions in connection with
the use of these buildings in the Antarctic.
1) Conditions relating to transportation:
The materials must stand a voyage of about
two months, with vibrations, and a great
change of temperature and humidity in tran-
sit, as well as air transport by helicopter in
the Antarctic. To meet these requirements,
the maximum size of the panels was limited
to 1.5m x 5.0m, with a maximum weight of
about 100kg.

2) Climatic conditions:

The maximum wind velocity is .60M/sec.
There is thus considerable drifting of snow
to the leeward of buildings but no snow ac-
cumulation on their roofs. The lowest tem-
perature in winter is —50°C and the average
temperature in summer is between —15°C
and +5°C. Humidity ranges R.H. 45%—80%.

complete view of the Showa base on Ongle Island
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3) Conditions of construction:

The houses must be easily assembled by
about 20 members of the research group
while still maintaining the necessary strength
factors. Mobile cranes are available for use,
but basically these houses must be prefabri-
cated so that they can be assembled by
manual labor within a period of approxi-
mately 30 days. The worst possible site con-
ditions must be taken into account so that
connections and joints must be as simple as
possible.

4) Conditions of use:

The houses must function so as to meet the
needs and requirements of the people living
in them, and must provide these people with
a humanistic and comfortable space, for the
inhabitants are to spend one winter in the
desolate Antarctic. For safety, the buildings
must be completely fireproof to prevent the
spread of flames in case of a blaze.
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dwelling unit’s elevation, plan and sectional details
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SEMOFERBEU AN AT 2 —HBAENFERX & L@  weather observatory’s plan and hangar

POLICY AND PLANNING

The principle of prefabricating houses is to
provide units of standard specifications and
quality large quantities. However, in order to
meet the local customs and climatic condi-
tions of any particular site, the prefab manu-
facturer must consider all possible site condi-
tions before drawing up his standard specifica-
tions for production. He cannot dismiss any
single natural phenomenon which might take
place, even if only for one short moment over
a period of many years, as long as this phe-
nomenon is considered to influence human liv-
ing to some degree. Thus the erection of these
Misawa units in the Antarctic was seen as a
valuable test for the Misawa System as a whole.
All the foregoing conditions were carefully
studied, and it was decided to adopt a
complete prefabrication system for the
Showa buildings. The houses for the expedi-
tion members were designed to have an
elevated floor using a wooden panel system
to combat the snow drifts. One possibility
which was studied was the use of materials
other than wood for the floor. Metal is
non-flammable, but steel frames have a
larger rate of heat transmission that is apt to
cause frosting in a building which is exposed
to a great interior-exterior temperature dif-
ferential. Wood materials are highly flam-
mable and, even if treated with a fire-proof-
ing agent, their flame-spread rating cannot
be brought to zero. Hence, it has been
decided that a non-flammable surface finish
is necessary to increase the fire resistance of
the wood panels. As for the helicopter
hangers, they need much more space but
there is no need for interior heating. For
this reason, a different system was in-
corporated, using steel frame arches with
built-in panels, along with a low floor.

THE STRUCTURE OF PANELS

Each panel must resist all kinds of exterior

loads, must be non-flammable, and also must
have insulation properties. In order to
reduce the cumulative error resulting from
the number of joints, the panel must have a
comparatively large size, yet weigh no more
than 100kg or so. These factors contributed
to Misawa Homes’ choice of a sandwich type
panel (plywood pieces glued to both sides of
a wooden frame) as the chief building com-
ponent. These sandwich panels can be slight-
ly modified depending upon their particular
functions.

The panel uses knot-free Canadian Spruce
with a moisture content of 7% to avoid
warping. Spruce members are assembled to
form a grid, to which 6mm plywood that
has been fire and water-proofed is glued
with an epoxy-resin adhesive. The panel to
panel joints are also glued. To facilitate
assembly on-site, these joints also have con-
nectors that permit the panels to be joined
on any working level.

The exterior surfaces of exterior wall and
roof panels are sheathed with Color Steel
#28. The floor, wall and roof panels which
are exposed to the outer air are also filled
with insulation material (Styrofoam).

The plywood comprising the surface of the
stress skin panels structurally unique, serving
the function of a web. The surface plywood
is glued to the wooden grid core by a special
adhesive agent, and then the panels are
subjected to pressure and are cured. The
production of these panels was undertaken
by the Matsumoto Plant of Misawa Homes.

THE SHAPES OF THE PANELS

There are three kinds of panels; floor, wall,
and roof, each having the following sizes:

Thickness  Width Length

mm mm mm
Floor panel 130 1000 5000
Wall panel 100 1000 2340

- Roof panel 150~400 500 5000

plan, elvation

The roof panels are laid in the direction of

the span without midway joints, and do not

require any support in the middle. The ad-

vantages of this system are:

(1) No cumulative error in the direction of
the span

(2) The height of the ceiling is uniformly
level, adding convenience to the use of
space.

(3) More freedom in the use of interior
space :

(4) A simpler system can be adopted for
conduits.

(5) With a smaller number of joints, work-
ability improves.

THE METHOD OF CONNEC-
TIONS

The reinforced-concrete foundation must be
constructed on-site. Jacks installed in the
foundation will telescope into steel frames
that comprise the upper foundation and base
for construction. After adjustments to assure
that the foundation is level, the Jacks will
be buried in the concrete. Wooden joints of
100 x 50mm each are tightened to the steel
frame with bolts and are tied to the joints
of the floor panels by means of connectors.
In a similar manner, floor to floor, floor to
wall, and wall to roof joints are carried out,
in that particular order.

These joint connectors consist of two parts:
one is the female of “receiving part”’ which
is screwed to the connecting portion of the
panel, and the other is the male or “insert-
ing part” that pulls the “receiving parts’”
together. Thus, by driving the "inserting
part” into the run created by the ‘‘receiving
crafts”” of adjoining panels, all the wooden
parts of the panels are held tightly together.
The perimeter of each panel has runs to
match the runs on the edges of other panels
and, to ensure air-tighteness, these runs are
stuffed with a Chloroprene Rubber Air-
Tightening agent. To prevent rain leakage,
the panel to panel joints are also filled with
a silicone-type caulking material.
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FUTURE DEVELOPMENT
In the above, we have outlined the designs

of the building in the Antarctic. Many of
the techniques involved will also be effec-
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tively used in other projects. The panels
used here, however, are basically similar to
the ones that are widely in use already. In
other words, the panels we have been using
for conventional prefabricated housing are
justifiable, both theoretically and logically.
Starting with the supply of buildings for the
9th Antarctic Research Corps, one living
unit and one helicopter hangar, Misawa
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Homes has to date supplied the following
units for Antarctic projects: for the 10th
Research Corps, one living unit, one rocket
assembly adjustment plant, one radar-tele-
metery room, and one control room; and
for the 14th Antarctic Research Corps, one
weather observatory building. Altogether,
seven Misawa buildings have been erected in
Antarctic conditions.



