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Construction of the New Central Building of Syowa Station, Antarctica

(1) Preliminary Design of the Building

Toshio HanNuki!, Masao KoisHikawaZ?, Zenkichi HIRAYAMA?,
Masashi SaNo® and Toshio Saro’

Abstract : The history of building construction at Syowa Station of Japanese
Antarctic Research Expedition (JARE) was surveyed and the present condition of
these buildings was discussed. It was pointed out that the living quarters consisting of
the oldest buildings should be improved as early as possible.

Design-conditions of the building at Syowa Station which were concerned with
transportation, climate and construction in polar regions were arranged. The
development and improvement of the building-prefabrication system at Syowa
Station were reviewed.

The design concept and the outline of preliminary design of the new central
building which was planned as the first work of the reintegration project of Syowa
Station were explained. Fire-preventive design and new wooden structural system
with large-scale laminated timber were marked in the design. And future of the polar
buildings was discussed.
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Zoning and site-planning of facilities of Syowa Station.

A: Main living
quarters and
generating huts.
B: Laboratories
and observation-
facilities.

C: Observation-
facilities with
rocket-sonde.
D: Refuge area.
E: Radio-com-
munications
antennae.

F: Fuel-stock
yard.

G: Workshops.
H: Heliport.
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R1 BAEBEWOFRER (1990 F3E)
Table 1. Used period of buildings at Syowa Station as of 1990.

Used period (years) Number of buildings Total
More than 30 yr 3 3
20 = used period < 25 20 23
15 = used period < 20 6 29
10 = used period < 15 5 34
Less than 10 yr 6 40
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Fig. 2. Reintegration plans of old living quarters of Syowa Station.

(a) The first proposal. (b) The second proposal. (c) The third proposal.
A: Telecommunication hut (1966). B: Dispensary (1960). C: Old
meteorological laboratory (Quarters for summer team and preparation
room for winter traverses)(1957). D: Operation room (1968). E: Cold
storage (1966). F: Recreation hut (1957). G: Mess hall (1967). H: Gener-
ating hut for emergency. I: Lavatory (1966). J: Main generating hut with
200-kVA generator (1983). K: New central building. LI: Living hut
(1968). L2: Living hut (1972). L3: Living hut (1969). M: Old generating
hut (food storage, darkroom and X-ray room)(1968). ( ) Year of con-
struction.
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Table2. Results of land-transportation on sea-ice for the past 6 years.

The year Net weight of Weight of land Weight

(Order of JARE’ transportation -transportation ratio of
W (1) Wi (1) W/W, (%)

1987 (JARE-28) 900 77 9
1988 (JARE-29) 913 145 16
1989 (JARE-30) 966 167 17
1990 (JARE-31) 815 75 9
1991 (JARE-32) 970 128 13
1992 (JARE-33) 890 205 23

JARE: Japanese Antarctic Research Expedition.
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Fig. 3. Limits of freight-size due to the cabin capacity of the transport-helicopter.
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Table 3. Surface meteorological data at Syowa Station from 1957 to 1984.

Items Contents Quantity
Air temperature Annual mean -10.5°C
Monthly mean in January (season of construction) -0.7°C
Daily maximum in January +22°C
Daily minimum in January - 38°C
Extreme of maximum +10.0°C
Extreme of minimun —453°C
Wind speed Annual mean 6.3 m/s
Monthly mean in January 3.9m/s
Daily maximum in January (10-min mean) 36.5 m/s
Monthly maximun (10-min mean) 47.2 m/s
Monthly maximum instantaneous (gust) 59.2 m/s
Gust in January 45.0 m/s
Number of days when daily maximum wind speed = 10 m/s 208 days
(in January) 11 days
Snow Number of snowing days 176 days
(in January) 9 days
Number of blizzard-days 71 days
(in January) 1 day
Daylight Annual sunshining hours 1947.1 hours
(in January) 377.2 hours
Unsunned days 151 days

(in January) 2 days
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Fig. 4. Net accumulation of snow on sea ice near Syowa Station.
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Table 4. Conditions of building construction at Syowa Station.

Items Restrictions
Usable days of construction 30 ~ 45 days (per a season)
Working capacities (number of seasonal laborer X 800 ~ 1000 (person X day per a season)
working days)
Number of professionals and directors of construction in 1~ 5 persons per a season
the crew
Outputs of fresh concrete per day 15 m?
Site of buildings Rocky ground (where the land readjust-

ment would be next to impossible.)
g5 HHTRELEHIHER
Table 5. Usable vehicles for building construction at Syowa Station.

Kind of vehicles Capacity Quantity
Crane-car 4.9 t X 3.5 m, lifting height: 15.4 m, 21 m maximum with a jib 1
Crane-car 4.9 t X 2.6 m, lifting height: 15.4 m, 21 m maximum with a jib 1
Crane-truck 2.9 t X 2.25 m, lifting height: 4.5 m 2
Dump-truck 3t 1

41t 1
Truck 05~25t¢ 5
Fork-lift 251t 1
Bulldozer 6
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®6 MHHEBBMEITERTEERRES (1989.3-1990.3)

Table 6. Working group on the reintegration project of Syowa Station

(1989.3 ~ 1990.3)
Member‘ of the Home post Major
committee
Chairman
Zenkichi HiIrayama  College of Science and Technology, Nihon Univ.  Structural mechanics
Masao KorsHikawa  Junior College of Technology, Nihon Univ. Architectural design
Yukio KoMATSU Faculty of Engineering, Univ. of Niigata Constructional engineeing
Hiroshi Sato Faculty of Engineering, Musashi Institute of Fire-preventive engineering
Technology
Masanori Syukuya  Faculty of Engineering, Musashi Institute of Environmental engineering
Technology
Takayuki Hirar Faculty of Engineering, Oita Univ. Materials science
Toshio HANNUKI College of Science and Technology, Nihon Univ.  Structural design
Hiromi MitsunasHl  College of Science and Technology, Nihon Univ. Disaster-preventive
engineering
Mineo WAKAIRO College of Science and Technology, Nihon Univ.  Architectural design
Sadao TAKEUCHI National Institute of Polar Research Machinery engineering
Masashi Sano National Institute of Polar Research Architecture
Shuji Morota National Institute of Polar Research Utility engineering

BWLEZPTTITbRZZ. 2HLTELOHONZ WG EED 1990 43 AICEESRSICH
mEANS. BEEMEHANERLRT, JOXRKHEHIKE IR, BHIZERBHRITICA -
7-.

L 0%k, BB OBMEEAEEEL % 5 72 1987 £K, BARBEEROMEHELN
Zed (4 EERHER REER) MBI TF—< 2B L, A2 5571, 3E%
¥ L7 ( Appendixes 1~3).

Appendix 1 HHARKFEI V- TIZLARETHAH. FBEMK, EEHE REMIIIIIEA
CEFITERE SR, LE2SBILEII»IT TOFREII L TEEY D FE—&HTiELEDT
2= F)7 b HE—ICERTE, BHFECTREIRLFEVRTVEEE L E 2
SNA. EBMIISG Y 27 ) — MERO LICEEHETHATLTONZ3GDORERET,
Ny 754 bDHHRESE 2L LB oKL T, T, EHodu.lL
AT R MEEAL TV D, EAIERROBREMCBEFERATORE, BEE v HE
WELZTNEZ L2 VOTRESEOREILEL 2 &, 3RETEEY O THFEHH
HIFEORZENO ST EZHFLA2INEL O 2WVWI LR ETHE.

Appendix 2 IZNH= I — TOIRET, WMREKIEE, 2/ - F) 7 FOREE, EiG
XKD (iR YV —= v 7, BROEME), BEOREL CeHEHEEIC L2 —
ARY T4 %47 CRBFHEMROON. BRI 2WETCT, ELAZTL7 77 ) 7 —
Ta VL ABRESSOMEED L UM E Yy BiEL, BENE, Hr A —, BK-
B S RE D E, FRIBRDOTREM 2 B L 2&FT L 2o TV 5.



72 A EHK - ANENES - P - ERHD - b

Appendix 31X 34T AR— LN —TORED—DTHAH. I I TIHEERIEEMOBE
flCACE S, EMLEDOBERE L HELEIERFEL LI IIREER TS, 7272
LEBMOBRABOERP AR TIHREIITRAVELIE, 2/ —F) 7 FHELR
TnI &L P HROFERTIRB SN, BEMOBEYIIARE A IVHERS 2 FEETT, B
WTIREEDD D LiEx Mo 72%ETH L. EWICOVWTRIDED, BKEFHcES: B
WEBERI VY- MRV DOT LT 7 TLHEICE D BEI AT LALREL TS,

LLEOWFFREE & 1987 FEBBBEEM AR THRESIN, ToREE BUBBETER,
1988) &7 —2ZARY T4 OER—XDPEABHEFICEZERE L TREES . Zh
S5OERE, FEL WG PEAGTHA T DD, ThENDr— AR5 T4 I-EH & DE
MOWEEITALRYE, EEMLBRETERE L CERSNA. ERR3IED ) LTI, BHAKE
TN —TROZFNBEISE L DT A FT7H WG OEXRFE I AR5 THWAS.

6. EIEMOEARKE
LFIZ, WG ICE->TE Lo b BBEAG I OEA %555,

6.1. ECETE

BAEMIIEEX, EEEHAR-ZLER - @EEMN, AVF-2) 7 TRb FE
JEUAHZIIFE AR LTI S 2 O 3 R 2 BEARE D, RHMOBAKER L2250
ERTE Tk, HAESEAEBLIOL Y MU EE LTES T AKREF 252 m?  CEEHE
140m X 180m) DHFEIRKER (M2. BYiLs - M) 2BEL THEEELZHXT 5
EV) HEIOEMAKEREERE L 20, BEOEBMMALEIILD. £ I TEEBDN
Bl TS LTTROEBR CHEAK2OE 1 EFRALL (USEH). ZhidsgEs
BEALHAZDLDTICTENTEDLET, BYSHE, &40 TW e BiEEH L
TBICH LVl CTHEAEX E DR VF -2 TEESR. ZOFHRTOREIE, BEIKE %
EEWNTELOIL, TITHEESNBOME)EE 2 LFEERO—E & IHE 9 BEMRD
FIIZRA 7 — KU 7 PSRBT 50 iR H D L TH 5.

% 2 %3 Appendix 3 IZEWEEFH TH ), FHALEZABIBHEH N L, R/ —FY
T IR LR T W E R EOBEEBTHRNA SN

6.2. EEEEHE
EAFHMOERE G o2t BEEL EITAERDE IR S .
(1) fsk, BHEHBOBLE 2 LEWMLDOT, BHBOL VKL E LTOEEREEBT 5,
(2) AWEREIRLALIBRO—RMLREFAIEFETSH, IOL LHEN L SOFRT, K
BMHEOaII 2= —2a v O&E LTEDPLER IRt 5,



13

in=%
2

A

y (1) B

2

B(?\%ﬂ%ﬁb%’&ﬁm%

//\/\\L\V

ugl
LA

-uil

-

~u8
~u,
~u9
—ug

0801018 p1od
~uy

1

-7

wl—

Wil




Sky dome

3rd floor Administration office !
Administration and Leader room/ ' ! Mess hall/Saloon/
Common Space General affairs office/ ' ] (M;?tlgﬂ rocm) .
Printshop/ ) i Fltc en/Pantry/ : Fine view
Library/Conference room \ . ood storage T
- -
Observation a Telecommunications office ¢ L
K 1
and vatch , : \ 1 (3rd floor) W
.T , Emergency passage
2nd floor e, Dispensary ‘ Recreating room
Dispensary and = Doctor room/Dispensary roon/ Billiards/ Bar/
recreating space g Sick room/Operating room/X-ray roow/ Emergency Stairway
§ " Manipulating room/Dark room/
5 | Medical storage/ ,
. 1
j (2nd floor) w
. ’ 8 B Emergency passage
oy = ' g 1
& - of* 3
3 Machine' room : Té Stor.ages
g zlsg Dumbwai ter
b 1 sty 1 -
L) -
5 ! =2 1
=[5 ) (1st floor) \ Energy Zone
Private Zone e S i St cates 777 | Generating plants and
Living and \X Wet area(Utilization of waste heat)
Bedrooms Bathroom
Floor-elevated passage Barber shop
Dark room
. Lavatory
Laundry

Entrance to

the ground floor

Laboratory and Living Zone

Observation Zone

6 EFEEOMEE LR

Fig. 6. Functional diagram of the new central building of Syowa Station.
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The first-floor plan of the central building.
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Appendix 2.3. 2 F&FHE[X. The second-floor plan of the central building.
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The present state of living quarters at Syowa Sta-

tion.

Appendix

2.5. Wi, The sections.

Appendix 2.7. EERUGERDOTHTF AR
The proposed reintegration plan of living quarters
at Syowa Station.



00t

in

15w

1 :g;
tn Y %
S
i, é\
N =
=
hi

n__ .
X
— E
Living hut - né‘(\:-\’

e A
passai® - ,; %
10w %}E

- ®

1w

servatl xo . ﬁ
iacxh ies %
}
=2

S Sca\e



A EEMORR (1) X% 101

Passage
-1 up 4 IEntrance [
] hall .
Staircas u;}\ | Stalrcaael. ]
L" Library and d“J“
Saloon Conference room
Corridor vatory ;] C Lavatory []
Storage Storage
j i a8
i ) ),
General
affairs office
! Corridor
Recreation hall Mess hall j
] Telecommunication room j
ﬁ‘ Leader room
h Sick room [J
Bar
Pantry ﬁ
— Lj Dispensary
J: C C I Surgical
W ! operation room
Heat Kitchen
eating |
=1| systems ( 7] ( Treatment room ]
Food-storage
h X-ray examination room ]
0 , om
= Scale
Appendix 3.2. 1 REFHEX. Appendix 3.3. 2 B&FEHEIA.

The first-floor plan of the central building. The second-floor plan of the central building.
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