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Durability study on material of wooden panel elements used for the old living
hut built in 1969 at Syowa Station, Antarctica

Toshimasa Konishi!, Shigeharu Nakamura', Ryuichi Oshima?,
Taiki Kudo® and Ryoji Tanaka*

Abstract:  The purpose of this study is to determine the durability of the old living
hut built in 1969 at Syowa Station, Japan’s permanent Antarctic observation facility,
especially of its wooden panels. The hut, of high floor type wooden panel construc-
tion, was built in January 1969. To determine the durability, part of the hut, which was
brought back to Japan after 30 years, was rebuilt, then taken apart again under con-
trolled test conditions. Tests included visual observation, testing of the wooden mate-
rial, and testing of the performance of the thermal insulation material.

The results showed that the material in the roof panels deteriorated considerably
more than that in the walls and floors. In the severe polar conditions, the strength of
the overall structure depends heavily on the joints between panels. It is clear that
material on the indoor sides, and in the interiors of the panels, hardly deteriorated at
all after 30 years.
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Fig. 1. Photo of reconstruction.
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Fig. 2. Plan of the old living hut. Parts of the wooden wall used for the test are blackened.
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Fig. 3. Portions of the wooden panel used for the test are blackened.
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Table 1. Wood test/the number of test for building elements.

e g e B %%
PRE — N I 3 3
PBE — R IF 3 —
PEE — AR IR 3 —
HfRE — b e 00 3 3
AV BE — R OF 3 —
APRE — AR OR 3 —
B —ER RR 3 2
R — IR FF 3 3
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Fig. 4. Outline of the heat insulating material test.
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Table 2.  Dimensions of the heat insulating material.

I VA £E& (cm) & (cm) JE& (cm)
NEE |1 37.5 20.9 7.5
2 37.5 23.3 7.3
HREE |1 37.3 23.3 7.4
2 37.3 23.3 7.2
R 1 30.0 20.2 75
2 30.1 20.2 7.6
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Table 3.  Visual evidence of deterioration of building elements.
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Fig. 5. Deterioration of building elements.
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Table 4. Result of wood test.

N SR (N/mm?) iy > 7% EARE (%)
I VA — . It & — .
ARt ii iU F (KN/mm?) A i
NBE — P RE 48.4 87.7 11.7 0.44 9.0 10.5
PNEE — IR 39.3 — — 0.39 12.5 —
NEE — =R 46.5 — — 0.41 10.5 —
F{RE — bl 46.3 91.9 12.0 0.41 11.0 10.5
AFEE — R 414 — — 0.41 10.0 —
ALRE — AR 33.4 — — 0.38 12.0 —
BR—-ER 455 46.9 7.4 0.44 10.5 11.5
IR—IK 40.6 85.6 11.4 0.44 10.0 11.5
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Fig. 6. Vertical compression test of the frame material. Fig. 7. Flexural strength of the frame material.
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RS ORMEREITHE (55, 1967)
Table 5.  Literature values of wood strength (Kand, 1967).

B (N/mm?) LI
T T % Mo (kN/mm2)
v 50.7 788 88

(1981) THAF-S LTV % Wilson D E7KEE L i fE O FIFRIAIZEED &, FEBRfE & EK=E 15% (&
BEIREE) ITIRE L, ST L QR RS TE 5 L9 12 L7z, Wilson DT, log F=
log Fi—m (us — uy) C, Fy, RAIZNZENEIKE uy, up \XBIVTHE %, m LT TR
Am=0.023, HIFAm=0.019 %F£T. T, HITHEREL SICES O FLRMME FFIF,
1967) L ILEd 5 &, EOFMIZBWTH ZDOMHEAIVNEI T s, B EkrHibL Tw
BIEWHIWRAB. F72, K6IIBWTIF (NEE-IK), IR (NBE-FEMR) L h b, OR (VPEE
—BiR) OfEDS/NE N ERS, ST THHEMTOLIIM L Vv 5. HITHMEICS
WTIE, M7 XD RR (BIR-ER) OMELSBIG I &5, HEBISE ORI
TR TRIROBIDH L WS Ehh 5.
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FHRAL T & DWFBH OBULEH RO R T L6 ITRT. ZOME, SERmICR CHmE
IZETOEEIDBHS, WML BB o722 R 5N v, FEEE, Ak ) B OBk
THZFOHLIIR SN h o725, A5 4107 4+ — L DEHEDBYZEEZRIT 0.031 (kcal/mh°C)
(FEDS, 1989) TH Y, H30EMBEBTHEAL TW7ZIZdhhbob T 20N IZL AL —
HT b2 ens, MAMEIHILL TR WEHEETE L.

®6 ERNHINTAM ORISR BT | (keal/mh°C)
Table 6. Thermal conductivity of the heat insulating material for building elements.

A 1A 2\ H o
N EE 0.036 0.031 0.034
Ay BE 0.029 0.030 0.030
R 0.032 0.032 0.032
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