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Effect of aging and durability on constitution of panels used for
the wireless hut built in 1957 at Syowa Station, Antarctica

Zenkichi Hirayama', Toshio Hannuki', Nobuo Tsubouchi? and Hiromu Takahashi®

Abstract: The wireless hut built in 1957 at Syowa Station brought back to Japan
in 1997 is one of the first wooden panel-structured and prefabricated buildings in our
country. In April 1981, the living hut for the first wintering party was brought back
and evaluated by a performance test in 1982. This time, the wireless hut for the first
wintering party was brought back after 40 years. We tested the performance of the
construction material and framework members. The wireless hut panels were formed
by adhesion of plywood to both surfaces of the frame material and injecting expanded
polystyrene into the hollow part so that the panels are light-weight and have high heat
resistance. We conducted performance tests on the adhesive strength of plywood and
frame material, strength of the panel frame material, thermal conductivity of heat
insulating material, and heat transmission flow rate of panel, and compared those
results with research done in 1982.

From the performance test results, we concluded that the construction material and
framework members of the wireless hut being 40-year old at Syowa Station in the
Antarctic have hardly changed, except for a few parts.
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Fig. 1. Cover shot of the wireless hut.
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Fig. 2. Arrangement of panels.
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Fig. 3. Sampling spot taken from plywood, plywood/panel frame and framed elements in the panel.
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Fig. 4. Sampling spot for the material test of heat insulation.
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Table 1.  Listing of samples for performance test on constituents of panels.
EC T S EA O BEE AT ABR HERA No
(mm) [F: AREREMN, B:AREERMR] LN
SROER | B K 25x75 |8 |20 | L |3629r B | o |wlibiee
o H . = 3~6774B | 6 |WI1B1~6
Z (EER -2 w | U [E[1RaT50F [ e Twiarice
] |3~6774B | 6 |WI2B.1~6,
3T1~4754F 6 | WI3F1~6
3~6774B | 6 |WI3B-1~6
1|1~4754F 6 | WO-1.F-1~6
MU | 13~6774B | 6 | WO-1.B-1~6
O "2 714755 F |6 |WO-2.F-1~6
. |36774B | 6 | WO-2-B-1~-6
3T1~4754F 8 |WO-3-F1~6
3~6754B | 6 | WO-3-B-1~6
~ 1|1~4754F 6 | F I.1.F-1~6
=A@ | 13~6774B | 6 | F L1B1~6
e U g T1=a 755 7| 76 | F 12F1<6
. |36774B | 6 | FI2B:1~6
3T1~4754F 6 | F I3F-1~6
3~675/4/B | 6 |F I.3-B-1~6
N 1|1~4754F 6 | FO-1.F-1~6
EMU | 183~6774B | 6 | FO-1.B-1~6
O I"27154754F | 6 | FO-2F.1~6
. |36774B | _ 6 | FO-2-B-1~6
3T1~4754F 6 | FO-3-F-1~6
3~6774B | 6 | FO-3-B-1~6
SR/ R | AiR+HA | 25X35 =Rl - i
5 | R I T TWOT EiSETT
Bgn T S | 5 5 | W I51~5
w | M| 4 - 5 | WO-4-1~5
O "5 =TT WOk~
4 = 5 | W I-4-1~5
=A@ TR TR TWTEISE
® L I =TT s w61~
F 4 - 5 | WO-4-1~5
=AM TR ST T T TWOSs-1~5
O g SR T Woe1~5 T
Cxou e | B GRER) | 17x17 e - 12 | WTA-1~12
N R
mﬁé N MR X 34 K F - 12 | FTA-1~12
RS | 1717 B W - 12 |WYA-I~12
FHEUER | Y TR = 12 | FYA-1~12
R B W - 12 | WM-1~12
Rl ) 1x72><7%7 K F - 12 | FM-1~12
- 1 |W6(1,/0)
Wt 2 B 0 B | TGS 200X BwW 6
mER 200¥ T - 1 TW7(1/0)
- 1 |F-7(1/0)
R F A I MU R
= 1 TF8(1/0)
8
R DB | B+ R 900 BE W - 1 | W-1
Bix + W BT X900 = F = 1 | F-1
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Fig. 5. Shape and size of test samples for adhesive bonding between plywood elements.
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Table 2. Test results for adhesive bonding between plywood laminae.

F EROA B R TENMRER | AR TE (%)
B EaL 2.26 0.79 0.35 29
1997 EHMA 2.75 0.35 0.13 71
e ENHA 2.06 0.61 0.30 51
EHMA 2.45 0.60 0.24 56
- EANH 3.33 0.45 0.14 65
1982 EHMA 3.33 0.37 0.11 69
5 E R 2.06 0.60 0.29 56
EHMA 3.92 0.82 0.21 45
1956 BEEBTE 2.06 * —

*YHER D) DT 7 X ) Ao E,. [HEAL] BT © N/mm?
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Table 3.  Test results for adhesive bonding between plywood laminae.
B HEE - 3
w g | HA I 5 3 | 4 5 e
WI-1F |-EAMERE 1.34 1.42 0.75 2.68 2.80 3.16 2.03
ANERRET R 70 50 20 40 40 50 45
Wi-1-p | EAMRE 1.35 1.88 0.92 1.90 1.97 1.99 1.66
ARER AT 10 20 10 10 10 10 12
WI-oF | EABTRE 2.57 2.78 2.04 2.19 2.76 2.66 2.50
AR ERREIT R 10 10 30 50 50 20 28
WI-o-p |-EAMTRS 1.23 2.36 3.07 3.60 4.06 3.87 3.03
ARERREMTR 0 10 10 50 50 60 30
WI-3F | EAMERE 2.28 2.02 1.98 2.43 2.62 2.29 2.28
ARERREMTR 80 10 10 40 50 40 38
Wi-3p |- EABRE 2.25 1.88 1.82 3.14 2.04 1.76 2.15
AERENTE 80 10 10 20 10 10 23
WO-1-F | EABTRS 2.92 2.31 2.27 2.57 2.54 2.66 2.55
ARERENTE 80 90 40 20 30 20 47
WO-1-p | EAMARS 2.69 2.68 2.79 2.71 3.22 2.62 2.79
ARERENTE 90 90 90 90 80 80 87
WO-2-F | EABRE 3.32 2.56 2.52 3.07 1.93 2.37 2.63
ARERRETER 30 90 100 90 100 10 70
§O-2-p | BEABRE 2.82 2.60 2.79 2.92 2.99 2.62 2.79
AREBRkHT R 100 90 50 100 50 10 67
WO-3-F | EABTRE 2.79 3.05 2.70 3.62 2.67 2.55 2.89
AERRETER 90 90 90 80 90 90 88
§O-3-F | EAMHRS 3.07 2.33 313 | 258 3.13 2.02 2.71
AERENTR 90 10 20 | 100 90 90 67
F [ -1-f | EABAS 2.22 1.44 0.84 247 1.51 3.05 1.92
AR IR 90 10 10 | 20 10 90 | 38
F1-1-p | EABERE 2.51 3.02 2.70 | 248 2.87 2.80 2.74
ARERRENT R 100 80 30 100 70 70 75
F [ -o-f | EABAS 1.80 1.88 1.70 1.81 1.88 2.44 1.92
AREBAkTR 0 10 0 | 0 0 10 3
F [ -2-p | EABERS 2.18 2.43 259 | 293 2.52 2.27 2.49
RERRET R 100 20 100 | 100 100 90 85
F [ -3-F | EABRS 0.78 1.57 1.05 | 114 1.70 1.91 1.36
AREREHTE 0 10 20 0 10 0 7
F I -3-p | EABERS 2.85 1.96 1.93 2.05 2.34 2.07 2.21
ANEBREB R 100 100 100 100 100 100 100
FO-1-F | EABEARS 1.91 1.65 2.22 2.92 2.16 2.77 2.28
AR ERET 40 40 40 70 30 50 45
FO-1-p | EAETAS 2.42 2.74 202 | 3.19 2.28 3.11 2.63
AEPRERTER 50 70 50 90 100 90 75
F O-o-F | EAMEAS 2.55 2.41 2.63 2.94 3.13 3.09 2.79
AREREBTER 100 30 90 20 80 30 58
FO-2-p | EABEAE 1.85 1.75 2.14 3.47 2.74 2.72 2.44
AREBRENTR 100 100 100 0 30 20 58
FO-3-F | EABEARE 1.40 1.35 209 | 222 2.27 2.14 1.91
AERREBE 10 0 o o 10 70 15
FO-3-F | EABEAE 1.89 1.82 1.43 2.79 3.28 3.60 2.47
AR EBRE TR 100 100 100 60 60 80 83

[H ff] ®AKRS :N/mm’

AREBBMTR : %
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Fig. 6. Test samples for adhesive bonding between plywood and wooden frame.
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Table 4.  Test results for adhesive bonding between plywood and frame material.

- i ] | ] 0

B =Ml ] 235 0.66 0.28 71

1997 EHMA 1.67 0.16 0.09 51
w  |.Znm [ 324 0.88 0.27 59

EHMA 2.75 0.50 0.18 20

e |EPM [ 235 0.25 0.11 28

1982 E /Ml 1.96 0.47 0.24 19
73 Tl 2.75 1.23 0.45 22

E5M 2.06 0.61 0.30 9

[HAZ] #%457) 0 N/mm?
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Table 5.  Test results for adhesive strength between plywood and frame material.

EC W E A o
I oA 1 2 3 4 5 Sl
WI-4 HAWTR S 1.90 1.99 1.68 1.46 1.79 1.77
RERRE TR 50 70 70 60 50 60
WI-5 T AWTR S 2.94 3.42 2.81 2.61 2.81 2.92
AERRE MR 60 50 100 100 100 82
WO-4 HABTE S 1.80 1.70 1.73 1.64 1.39 1.65
ARERE TR 50 70 30 40 20 42
WO-5 T AWTR S 1.72 1.76 - - 1.92 1.80
ARERRE MR 60 60 — - 50 57
Fl-4a AR S 3.52 4.05 3.32 3.90 3.62 3.68
ARERAB TR 60 60 70 60 60 62
FI-5 AT S 3.77 4.16 3.75 4.23 3.59 3.90
RERIEMTE 10 50 60 50 80 50
FI-6 AR S 2.01 2.35 1.84 2.01 2.09 2.06
AR ERREITE 70 70 70 60 60 66
FO-4 B ARTR S — 2.25 2.97 2.53 2.57 2.58
RERAEWTR = 10 10 10 10 10
FO-5 AW S 2.28 2.35 2.29 2.30 2.32 2.31
ARERREIT R 10 10 20 40 50 26
FO-6 HAMTES 3.42 3.50 3.49 2.79 3.33 3.31
A ERAE MR 20 20 20 30 30 24

[B fI] TAWEE: N/ mm  KBEEE: %
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1

( \ (Bl 1T 5 BEARBR 4]
[ERE R BESBR A ]

7 S FOVHRERE O EE R R
Fig. 7. Test samples for strength of panel frame.
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Fig. 8. Test method for flexural strength of panel frame.
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Fig. 9. Test method for compressive strength of panel frame.
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Table 6.  Results of flexural strength test of panel frames.

o | L | B R | IR

F B | yhmm]| o | PERE | o
B it 63.55 10.18 7.75
1997 — i 66.19 7.68 9.04
i it 71.00 9.59 9.12
B 74.63 11.93 9.92
B it 70.80 2.61 8.55
1982 _ i 72.18 2.01 8.72
e ﬁé 79.04 5.15 10.52

LA #2450 © N/mm?
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Table 7.  Results of compressive strength test of panel frames.

e R &) JEAEE (N/mmb)
G K N L)
F | W e e
e Lol I 6835 16.2 | 22.8
1997 T[RRI 032 e T
. m 7796 | 218 | 25.7
E 981 2.4 32
[T — "]] 9650 28.6 36.4
1982 _ = 1677 — 6.0
| ] 10307 | 34.1 | 38.8
g 990 — 3.5
‘LQQ 09
4
R
=AM E540

10 [ BT O BAAE SR
Fig. 10. Test samples for thermal conductivity of heat insulating material.
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Table 8.  Results of measurement of thermal conductivity of heat insulating material (7).
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e e
[ s T
1956 HEEAEE 0.0334 -
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OBIRZ &) bBIgE L7245, BIRIFBD SN o7,

56. INRILOBBHRE



a4 AL PR - SRR - BIE

R BRI () WEFER
Table 9. Results of measurement of thermal conductivity of heat insulating material (1).

W m K

REE | RBTORE | g | s mErsRe
FE(WE|E W 0. 0352 2 =0. 0352+ 0. 00015 0
/3 =5 0.0344 A =0. 034440, 00016 6
i W7 [|E AN 0. 0348 0. 0351 7 =0. 0348+0. 00021 0
= 0. 0359 7 =0. 03590, 00020
HEREER 0. 0358 2 =0. 0358 +0. 00021
7% EQuN 0. 0336 0. 0349 7 =0.0336+0. 00017 §
i F8|= M 0. 0358 ‘ 7 =0. 0358 +0. 00021
= 5 0. 0344 A =0.0344+0. 00019 6

(B&/SRIL)
11 7340 )L DEE A E AR
Fig. 11. Test sample for heat transmission flow rate of panel.
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12 750V O BB A E 71
Fig. 12.  Method of measuring of heat transmission flow rate of panels.
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Table 10. Results of measurement of heat transmission flow rate of panels.

AL AR E BB BE R
(C) (nf - K/W) | W/nf-K)
EE 24.6 1.9 0.53
7S 24.6 1.8 0.56
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AERRIL, BESAOL, RASA NV OHRRE2 LK 1EDD, K11IZRT X 912900 X
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B ERAE L REZIREE ISR 5 2 A B W28 v o IR 2 5 FREL L 72 900 X 900 mm
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