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Bending strength tests of wooden panels of the old living hut built in 1969
at Syowa Station, Antarctica

Toshio Hannuki!, Hiroki Takahashi2, Yuichiro Ishinabe?,
Masashi Sano? and Zenkichi Hirayama!

Abstract: The old living hut was built by the 10th Japanese Antarctic Research
Expedition (JARE-10) in 1969. Since then, it had been used continuously at Syowa
Station in Antarctica. In 1998, the living hut was taken apart, which were taken back
to Japan. To estimate the durability of the prefabricated wooden structural elements,
namely, roof panels, wall panels and floor panels, the bending strength of the elements
was tested. Structural performances of these elements were decreased little by lit-
tle. Deterioration of the surface of the panels was marked on the outside part of
the elements. The required strength of the elements for the structural design was
adequate, although the strength was decreased as a whole.

It was found that surface protection of the structural wooden panel from erosion is
most important to preserve the structural performance.
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Constitution of structural panels used in the old living hut.

(a) Constitution of structural elements in a typical roof panel. (b) Constitution of structural elements in a typical
wall panel. (c) Constitution of structural elements in a typical floor panel.
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Fig. 2. The structural system of the old living hut and load transmission.
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Fig. 3. The outline of the bending test of roof panels prefabricated with the wooden frame sandwiched by surface
plywood sheets.
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Fig. 4. A loading test of roof panels. Fig. 5. Load-deflection curves of the roof panels.

P: Concentrated load on the panel in
Fig. 3, 0 : Deflection of the center point.
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Table 1. Results of the bending tests of the roof panel.

B#iES | k%% | THRESE-ED | DHBEN/mm) | BHKN) |(#BE

Wr-1 11.4| 5000 x 500 x 150,400 0.4998 6.86

Wr-2 12.55( 5000 x 500 x 150,400 0.6272 6.664
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Fig. 6. Separating fracture of the surface plywood Fig. 7. The fracture of wooden framed members near
plate of roof panels in compressive and tensile the support points.

stress.
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Fig. 8. A numerical model of the roof panel.
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Fig. 9. Comparison between tests and analysis
of the roof panel on P-0 relations.
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P: Concentrated load on the center of the panel, 0 25 50 75 100

O: Deflection of the center. Deflection § [mm]
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Table 2.  Results of the bending tests of the exterior wall panel.

MM | 8kERY | TEHEESE-ED | MHBIEGN/mm) i AKN) | iEE

Wo-1 11.9] 2340 % 1000 x 100 0.5488 10.1234| Bt E1Z% M AH
Wo-2 11.1] 2340 x 998 X 100 0.5782 10.1234|4F%mH

Wo-3 11.1] 2340 x 998 x 100 0.5978 11.27(#%mHh

Wo-4 9.7| 23401000 % 100 0.5194 7.5068 (4RI A0

Wo-5 11.6| 2340 x 1000 x 100 0.5978 11.4268|854RBR & - 0 H
Fi9iE 11.1 0.5684 10.094
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Fig. 12.  Numerical modeling of material properties (0—¢
curves) and simulation of fall-off in structural
performance of wall panels.

40 ‘ 20
35 Nol — No.4
E 30 I . ‘ _ 15 /4 ———r N0.5—‘
Numerical models
2% __-No.2 £ /A |
=20 [ . —="No.3 % 10 ~ Test(Wo-3)
815 I,", - No.4 8
S =T Nos <
s // l\,l
o/
0 25 50 75 100 O 20 a0 60 80 100
Deflection & [mm] Deflection & [mm]
13 BE/Sh w%zﬁ*gff“)v (K2R L7es 14 HRBE SOV O P-o BIRICET % 8
T E) O AT G & BB ERTHE SR D g

Fig. 13.  P-9 relations of numerical models of

Fig. 14. Comparison between tests and numeri-
the wall panel shown in Fig. 12.

cal analysis of the outside wall panel
on P90 relations.
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Fig. 15. Load-deflection curves of the interior Fig. 16. Comparison between tests and numeri-
wall panels. cal analysis of the inside wall panel on
P: Concentrated load on the center of P-0 relations.

the panel, 6: Deflection of the center.
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Table 3.  Results of the bending tests of the interior wall panel.

BHMEES | 8KkER | TEERRS-E-FD) | DHBEIN/mm) [ BHKN) |HE
Wi-1 10,5 2340 x 998 x 100 0.9212 16.366|#R 201
Wi-2 9.5 2340x918x100 0.8036 11.564|1R74mM A
Wi-3 10.5| 2340x870x 100 0.7252 12.936 1240 H
Wi-4 9.5\ 2340 x 870 x 100 0.833 12.544| I A
FiE 10 0.8232 13.328
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57z, RBRARILER S 2.5 m ICYIIT L 72 R/ S0 L 2 80 (WF0.5-1,2) & 5m DR/ SR )V 1AL (WE-1)
THhAH (X17, 18).

PR DR SRV AARICHE B I - THEICE/R LK, WKRDRE L COURME LM, T
EMDGADRE SN TW/DT, MFFHERICKE 2IES &P BN (19, £4). R
TR O SHATRINFIHE L THA, M EDT Y A v TRV ORED Kb, 7
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Fig. 17. An outline of the bending test of floor
panels prefabricated with the wooden ‘ |300_|_300_| ‘
frame sandwiched by surface plywood 2240(&%“‘5155&)‘
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Fig. 18. The outline of the bending test of floor panels prefabricated with the wooden frame sandwiched by sur-

face plywood sheets (2).
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Fig. 19. Load-deflection curves of the half sized floor panels
(shown in Fig. 17).
P: Concentrated load on the center of the panel,
O: Deflection of the center.
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Table 4.  Results of the bending tests of the floor panel.

MRS | 8KER | TEHRERSE-FD | DHBIEEN/mm) | TAWN) |FE
Wf0.5-1 10.3| 2500 x 998 % 130 1.372 11.76(1.72/3 )L
Wf0.5-2 10.8/ 2500 x 998 % 130 1.666 25.284(1.72/3% )L
W1 14.6] 5000 x 998 % 130 0.2352 5.684

20 R/ SAOVIERRAAR O $ 21 RN FIVEIROREE & O] Y R S RO
Fig. 20. Separating fracture of the surface plywood Fig. 21. Separating fracture of the surface plywood

plate and failure of the wooden frame with
notch in the floor panel.

plate of floor panels.
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Fig. 22.  Comparison between tests and numeri-
cal analysis of the half sized floor panel
on P-0 relations.
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Fig. 23.  Comparison between tests and numeri-
cal analysis of the full size floor panel
on P-0 relations (shown in Fig. 18).
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