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Remaining strength of wooden material of the old living hut built in 1969
at Syowa Station, Antarctica

Takayuki Hirai!, Zenkichi Hirayama?, Toshihiro Otani® and Tadahiro Matsuda*

Abstract:  The remaining strength of wooden frames in the panels used in the old
living hut built in 1969 at Syowa Station in Antarctica, which is 29 years old, and that
in the balloon-launching building, which is 31 years old, were examined. The pulling
out strength of the nail screwed into the wooden frames was used to measure the
strength of the wooden frames. The relation between the strength of virgin wood of
the same kind as wooden frames and its air dried specific gravity was measured by
preliminary test. The ratio of the remaining strength against the initial strength of the
virgin wood was estimated from the strength of wooden frames using the result of the
preliminary test. It is concluded that the strength of the wooden frames deterorated lit-
tle.
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Fig. 1. Screw.
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Fig. 2. Screw in tightly fastened position.

SlREBF v b

3 U A5HRE R
Fig. 3. Screw pulling strength test.
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Table 1.  Results of the screw pulling strength test.
AMEE  EE TEER ke FALHARs SIEEEEE
g/cm”) (mm) (N/mm)
FrilEi] 0.37~040 13.0~14.6 42~178 94.3~111.0
AE iy 0.39 14.1 6.7 103.7
TEIRE 2.28% 3.62% 1851.88% 481.27%
#E 0.41~0.55 12.5~13.8 45~88 100.5~173.7
E/% Eiy 0.49 13.1 6.6 145.4
EHERE 10.57% 3.42% 1899.80% 1941.58%
#iF 0.52~0.59 13.4~14.1 54~8.6 115.0~160.1
A Fiy 055 137 7.1 1335
EENRE 4.48% 1.72% 1443.86% 1095.07%
A e 0.40~0.44 13.2~15.2 -2.7~8.6 94.3~1224
EJ% iy 0.42 138 5.9 101.4
EEERE 2.15% 4.26% 5234.47% 676.74%
F2 JEHRERE R
Table 2.  Results of compression test.
3 £
AHEE  WE o gk AL
F il | 0.26~0.33  14.7~155 _ 15.9~28.0
¥ Fy 031 15.1 22.9
EEERY 8.50% 1.40% 18.83%
#iE 051~0.56  153~16.1  42.0~48.2
E/% F 0.53 15.7 446
EEFRH 3.76% 1.98% 4.45%
Fre 046~051  137~144  39.6~452
VA Tty 0.48 14.1 42.7
TEERE 3.36% 1.52% 4.43%
PR #E 0.38~0.39  155~16.4  29.7~32.7
E/% Fty 0.39 16.1 32.0
EEEH 1.11% 1.97% 3.88%
=3 TR R
Table 3.  Results of bending test.
; EEF. IF
AHEE  EE ’E‘jﬁf akme AL
F ) 0.30~0.36  152~16.3  36.9~54.6
¥ Fy 0.32 15.6 458
TEERK 6.37% 2.59% 11.41%
#EEE 043~046  142~158  72.9~80.9
E/% iy 0.44 15.0 77.0
EEERH 2.12% 3.77% 3.51%
#iE 0.48~0.53  14.8~16.6  57.6~85.6
V7 F1 051 159 76.1
i IES 4.00% 3.66% 12.42%
PR ] 0.38~0.39  153~16.3  52.2~69.9
EJ% F 0.39 159 66.0
P IES 0.56% 2.03% 9.42%
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Fig. 4. Relation between strength and air dried specific gravity.
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Fig. 5. Relation between compressive strength and air dried specific gravity.
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Fig. 6. Relation between bending strength and air dried specific gravity.
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Table 4.  Various data of specimens.
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BiR/ SR TEAVRCE R B EIRETHRAE D RIE TR,
F10EEH 5 axox4g ZSHMICEBLEBIELTNSD,
SLEE/ SR IL TEAKE R B ERERE DRIE FOOEE,
F10BER 7 3% 11 % 40 EREIIRBIELI-BADH D,

BR/SRIL IEAYECE RBIEIRERE DRIEIZOOEE,
FI0REH 6 sxoxgy DX —HEEHY,

BA SRR E LTy v B ICIY LTS,
BBk 6 6x10x50 RiF,

32 BRBIVEE

FSITRBAER & (1) 2O HEE L2 E AB R ETRE O WIIMEZ & NI RERfFE L R T,
FEEEDRTIZEE 10 FREMB X OBERB O XA VI ST W72 (7 F S EL /%) O
MOEATHLEREZMPMEE LTRATIIE I W EZZ SN2, 4EEH L85+
TR ) FDORIBIEDSAVIHH SN TV A OZN L VKL, BERFRY KE L
REEb-oTLE) EEZOND, () 2OMIEZHETE Lz, MERFEROFHHEIE
AVBEIS AV DR A< 79.4%, FiVTIRA85.3% CTH 4. € OMOEFHTIXIZIZ 100% F 7213
FRUEOEERL, CAGREREBHERED S ZHDTET L TR niRE o7 20
JEH & LTSV IR ERAIR S N7 iE TH B 720 B/ S AV, IR SRV B X OER
MCTEHAEDHEVEIT LD o722 e EXLNL. L2LEANS, HEICK 288 TE
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Table 5.  Test results and the percentage of remaining strength.

EmEF  EE [EFE CERBIEREWE  HEVHE MERER

(g/cm®) (N/mm) (N/mm) (%)

e 0.37~0.44 72.5~128.8 98.8~117.4 69.7~119.6
%gﬁ?f iy 0.40 114.0 107.6 105.8

EHRE 5.29% 16.74%

g 0.38~0.47 87.1~105.3 101.4~125.4 70.5~89.0
ﬁgﬁ?ﬁ F i 0.44 93.2 118.0 79.4

EHREK 7.21% 7.07%

E il 0.41~0.56 107.0~138.1 109.4~149.5 80.2~124.9
%‘E(,’{Eﬁf Eiy 0.46 1256 123.9 103.0

EHERE 10.09% 9.19%

#E 0.45~0.52 103.8~142.3 120.1~138.8 79.4~1185
HI0ELER i 0.52 118.4 138.8 85.3

EEBRY 5.21% 9.44%

& 0.46~0.50 117.1~1345 122.8~1335 95.4~100.8
TRER IR Fiy 0.48 1246 127.2 97.9

EERE 357% 5.86%
*EIKEH15%

o6 HEE MR & e il R

Table 6.  Estimated compressive strength and bending strength.

- EELRaE  fEcmimE
RERE AT 15H (N/mm?) N/
FE10EER #EE 18.6~33.1 20.7~41.2

BRATIL T gy 293 357
E10BER filE] 22.4~217.1 25.8~32.3
F10EBEH #HE 275~355 33.0~4438

/83 Fy 323 400
F10BEHR i 26.7~36.6 31.8~46.4

iy F1y 30.9 37.9
P 30.1~34.6 36.7~43.4

B Fiy 32.0 39.6
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