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On a Trial Estimation of Construction Work for
the Ground Runway at East Ongul Island in Antarctica

Teruyoshi UMEMURA! and Toshio HANNUKI?

Abstract: 1t is a long-standing request of the Japanese Antarctic Research
Expedition (JARE) to have a ground runway constructed on East Ongul Island.
If the dream comes true, the runway will make it possible for samll airplanes to
be used by JARE. Ideally the runway can be used all the time. Furthermore, it
will be available as an emergency runway if a flying airplane of JARE misses
a landing field on sea ice due to sudden change of weather.

Seven plans for a runway on East Ongul Island which had been proposed by
several planners in the past 11 years were classified into two groups, plans for
a small runway for the use of small planes such as the JARE Cessna-185 and
Pilatus PC-6, and others for a large runway.

The amount of earth work for each proposed runway was estimated and the
proposals were assessed for practicality.

Multiple reviews of these large-scale civil engineering works will be needed.
Data obtained will be used for the next stage of review.
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FRRBRIBR T3 L <128 15 KRBURIBK (1979~1981) # 5+ X+ 185, | #% #ELBLHIIC
FRALZOZIILDHE LT, 820 KBRKLIREG, X5 185 ©5 2 X PC-6, % 1#%
ML IETHEAHL, ZORFIIFHBIRFVERT S L v 3FT A 7 L OMERER
CATLERDANTHRANCKELHREZZET TS, S5 1989 FICHRLEIL X
BRI TREMOBRIICNY) 279 -2 MO THEAL,

®la  OARBRMIRBRRK OB ZEHERCHE GB 1 R~% 21 K) (Fh, 1992)
Table la. Flight data of Japanese Antarctic Research Expedition from the first
year to the 2lst year.

THL P SR 1 AL 7 % et e
B ok | HMRE | S ilig‘c C: t?? 185 *;;%?ﬁf fis %
W AR P: 3% X PC-6 R
1 1956 S (31 H) + Z+ 180 3755
2 1957 S (30 H) E—sy— 24150
3 1958 S (33H) B—N— 6: 35
6 1961 S (10 H) C 31:15
10 1968 S (16 H) oy ¥—F- 3% 3027 ok b AR MR R
11 1969 S(Q23H) | w‘wy¥—F-.354% 52137
12 1970 S (40 H) oy¥—F-54% 15:37
15 1973 w C 80 : 15
16 1974 w C 245 : 35
18 1976 S (16 H) C 37:55
20 1978 S (6H) C 10:18
21 1979 w C, P | 315120 ok b EEREEE R

®1b  HAEBRASBRIBROSERE GO GF 22 X~58 32.K)
Table 1b. Flight data of Japanese Antarctic Research Expedition from the
22nd year to the 32nd year.

T F AR R 2R fE I
Bk | I | S EBK C:+2F 185 *;gﬁ,‘f?ﬁﬂ 5%
W R RRR P: 5% X PC-6 B
22 1980 w P 231 : 45
24 1982 w C, P 369 : 45
25 1983 w C, P 311:20
27 1985 w C, P 432125
28 1986 w C,P 277 100
30 1988 w CXx2 338 : 25
31 1989 S, W C, P 229 : 45 BRI T
S AN a7y —x2 151 : 42 ~N) a7y —HH
32 1990 w C,P 164 : 05




178 MERTSERT - 2 HBOK

x£2 H Arﬁ]ﬁki&iﬂtéﬁ«ﬁﬂ%frﬁhm'Pmﬁm TR B L Rt BLINIC L < b AL A AL
ZEREDTEREREE —
Table 2. Performance of airplanes used in JARE operations and others often
used in Arctic and Antarctic research expeditions,

o T KR HUdﬁk WUkREREE | SHUEE | EEREEE -
A (0 i (1) (km) (km/h) | B (m) "o

+ 2+ A185F 1.5 0.73 1565 248 251 o6 RELRIBK,

Skywagon ﬁ‘é 15 K LLR%

¥ 4 Z2 PC-6/ 2.8 1.53 1500 212 197 21 kU

B2-H4 | m H2, mm

B2-H4 (8w

DHC-6-300 5.7 | 2.26 1278 | 228 262

Twin-Otter

DORNIER 5.7 1.78 2700 324 747

Do0228-200

C-130 780 | 220 4000 | 593 1080

Hercules

C-160 51.0 16.0 4500 513 990

IL-18 71.0 15.0 3700 710 1290

IL-76 187.0 44.0 5000 796 840 |
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Fig. 1. Airfield on the sea ice of Ongul Strait during JARE-31 (1989-1991).
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Table 3. Site plans of ground runway on East Ongul Island which were
proposed in the past by several planners.
- st A RER 4L N RE o
Noo | HEEE ) REFT | pipsm | wxdsm fii %
21K 50X 650 (YA 1RICHER
: BB 1981 | 20X400(650) | (¢ 520(770)) | i
2 ek 9 1982 20 X 800 (60920) 72 %R 0 H
. 50 X 400 e A g -
3 JAE KR 1983 20X 300 (60 X 420) WiZeiE Sk T 1
827X 20X 1200 e .
4 i 1987 (30 1200) (120X 1320) WZEEER G
5 RRIAE (A) 1991 30X 1000 120X 1120 AL H DG
6 W4 (B) 1991 25 X 800 60 X 920 AR D H
7 At Sl 1992 (25 580) 70X 700 fize ik %k D H
B REEET L ES, 6, TE, BMZAN—Z2DNADIRE  F 1, 2, 4, #MZEEXIZITHCTD

DIEIE BED (
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proposed in the past by several planners (1) .
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Site plans for ground runway on East Ongul Island which were
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T, BHDPIBIAESICITZ 5 BT I N2) ICREI N, EATLMIZE L 45 T
JAIE AT B L TH D, 527 RBNBREAHRY (1985~1987) (Ekb, 1987) ki
WECDEDEREEIZSOM X 650m L% - T 5,
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Fig. 3. Site plans for ground runway on East Ongul Island which were
proposed in the past by several planners (2) .
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H5b.
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Fig. 4.  Site plan for the 7th proposal for a ground runway on the center of
East Ongul Island.
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Fig. 5. Longitudinal section of the 7th proposal for a ground runway.
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Table 4. Estimate of volume of rocky soil to be moved for airfield site of the
7th proposal.

o idiEE S g1+ R
7 & D b i P IE & iEin] ST i +&
(m) (m2) (m?) (m?) (m?) (m2) (m?)
650 0 0 0 0 239.45 12,930
700 0 332 3,320 478.9 265.25 26,525
800 66.4 231.25 23,125 51.6 25.8 2,580
900 396.1 311.05 31,105 0 0 0
1000 226.0 223.0 22,300 0 8.6 860
1100 220.0 121.6 12,160 17.2 173.4 17,340
1200 23.2 68.7 6,870 329.6 217.45 21,745
1300 114.2 57.1 5,710 105.3 172.8 17,280
1400 0 0 0 240.3 120.15 3,004
1425 0 0 0 0 0 0
At 104,590 102,264

B ITHHELLoBEIES, 1957 4, ENLAFEFEMETIT (Bl o
HA L ZIVEHEX #HER 15000 OA»SERLHELETH), HMIICEET S
M, BRI X 2T 272001013, EROLOBEIRBIIINALINDKREL 20 LED
na,

32. THABKCFRIR

B M I$HE A8 (RO, KEb, <7< 24 M 4E) Lev— ik
THYH, YUY L THEICIHLYZTRE>, THEIN, REFLELEbNS, Y01, HE
B, RE0 L, B LE v —EHDTEDO T, FIITEAINIEMORENICKEL
KT 5, £5a12id, CoREDLTHEZ, RICENOFEERLOMIK TITH & L2HA

RS5a L THICLELHEWE (ENTEOFEMLRR) | KBERACERERE L L ITH
K 7e W R ORI EB K
Table 5a. Minimum earth-moving machinery for the 7th proposal if it were
built in a metropolitan area of Japan.

e T R ' OREQ TSI ¢ THAR
Ny 7R — 2m? 64.6 1 FE A A A
SISy 32t 27.7 2 TR
TR —HF— 32t #% 39.0 1 ey By, %+
TN —H— 21tk 26.0 I Bt L
R —> 10 ¢ ¥% 10.8 1 IR
Cx ATk 5 g YIS
el I m? #k 27.5 1 LS
za—Z kK1) ] B TH
WA K 10 %
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F£Sh L IEICLELHEMERILLDEBOBA) L KA, ERFICHKA
H 5B DEMLEG
Table 5b. Minimum earth-moving machinery for the 7th proposal reduced in
size and weight for transportation.

K AE L EoRWO A" K TENE
2y 7 R— 0.7 m® #k 19.1 1 FE A AR
ra—507 8t #k 7.5 3 TEHE
T =t — 16 t $% 14.9 1 Bt L
EEo—3 10t #% 10.8 1 LiAES
AT b . N ,
o pl 0.7 m® % 9.1 | BRAL LY
Ju—7 Ky [ 1 RS
HEFERRK 10 %

12, BEHERICEA SN HBM L BT 2EXEBDOARERY. /2, HHEEOERHERTD
IR L7z, RSaDBME MO AD | BElH 72 ) o # {3 150m®/h LHEES L
3, B2 B THLI L2 HE LT, | HOMMERLZ 6B IKET L&, |HbR
DBt RIZ, 150 m®/h X 6 h/day=900 m®/day X7 ), £4 DY) + B 2N 512
(3, 104590 m3/900 m*/day=116 H. F 7% b H, {FEE 10 AH' 1 H 6 RefifE)T 116 H %
VEX T THEICL L, BHICENT, ZOBOIEEMTREZARMIZ 10 A a5 3
AameA b, oMo 150 HOHIEEEREND 2R K TS BEIICEE»TThI S b
DEFTHE, ZOLIHIIFOBMELL | FOEFHEEIZI0 AOEER»ERT LI L
TEoTEREINLZI LS, UL, £SallBWT, EAsmE, kB E LT
BADIE, ZIICFETFONTETEMOERTHL, KOHMKER 646t (/Xy 7 7K—)
13, M SR DRI TIRIE 2 32022 TEY, ZOEMOD#, MATTE
RS T 20E2H L, 72, BHMOBER H223t+H TOFRER) 771FHicHon
THEZTL, JHEBEDOBAN TLoX] ZHFSINIIRFIEVEERTH S, £2T
Fitofifk LoWEE» BT 272012, EREROEREZ | B FNTRHE 2R LI20rE
SbTHb, ZNLDOMMAE R 72 L XOEEREIIF 60m*/h L REEL LR, 1 BH2Y
D+ (3 360 m3/day &7 B, fit- T, Y)Y b L3 H ¥ 104590 m®/360 m*/day =290
HeZe ), HEOBKXMMAPOEETERREZ TSHE LT, 10 AOEEED 4 FHET
ZTHBEELS, L2 LEMOBKERIIFEAKNTI91t %> T, HHBROLERI R
86 t+ & T TiEE) LML, MLHEONEIIHMICEBBINLIEZTTH S,
Ak (1992), #3A (1993) 2k, 79y RADF 2T/ ENKMTEHEI L
FATHIL, <ML ABDIL, #500mi2dH 2 Cuvier B SHEICPITTHEL L 6[HNE
ZONXVWTHIHE60mM, X 1100m DEEREZESLLDT, 1981 FI2FT, L5 F5HE
DTFEDKIEITENT, REFHED 193 F2 HIZERKTEL L >T b, ZHOTHEIHED
NEREZAEWOELLNIEFZ70—-F F)A2~37H, N7 -3 a~NL2~6%5H, 10~12t
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Ty 2~1T8H, DATNVEF—HF—-2"KFT, B¥OFEOERIMEEAIT 10 KK, LHEE
BT EDBHEICIES] BOHREXBEPBASINTWS, FHEFEOTELEIZIS T m?
DRIEN TH 728, FAZIZMHREDOREIE 80 F m* 282 518 LD HAAT
»H 5.

33. IRRANEKR
COMDTHEIFHARENTERENIEAOTHEEMIL, BF (EEHEDHELXATIH

Hiz)OLY > s VEREHWCEEEI NS, £6all, 2oL 20V HAfE, Wz

WA LEAOMBMEE Rz, &b, £hoL 2L HEKIE, U) LoREERE 150

mi/h, | HOB@EFE % 8HF & LT, 91D 1 EBOAEN 104590 m* %2 L § 5 72D H

KB LT, ENTOLIHOEEARTH L, WERICHIETHRA/L X ]

HE, BFEMOL VI ETH) LT, Ly gL HEE 365X15=548 HE T 5 &,

®Ko6a T THEHEMOL Y LVES LU AMEO EE (ENZEEROSD)

Table 6a. Comparison of purchase price and rental price of the minimum set
of large-scale earth-moving machinery in Japan.

P " L > PG T # A &%

L R E B Ty B gy | g )
Ny TR — 2.0 m? | 97,000 87 8,439,000 51,100,000
b 32tk 2 106,000 87 18,444,000 76,800,000
TR —H— 32tk 1 85,000 87 7,395,000 38,200,000
TN R —HF— 21t #& I 70,000 87 6,090,000 26,900,000
EE#he— 5 10t #& 1 70,000 87 6,090,000 16,000,000
sx A7k 1.0 m* #% 1 100,000 87 8,700,000 27,000,000
TL—FH—
i. ‘3 ; 7 l 85,000 87 7,395,000 28,600,000
& F — 8 — — 62,553,000 | 264,600,000

Rob L IHBMOL v 7L ERE LUBAMEO I (RIS E)
Table 6b. Comparison of purchase price and rental price of the minimum set
of reduced size and weight earth-moving machinery in Japan.

e se . P I i1 - T & FH AT

e R AR Ty PR g | ongn
Sy 7 h— 0.7 m?® 1 55.000 218 11.990,000 | 18,000,000
7m—7 8 ¢ 3 70000 | 218 45780000 | 28,500,000
o7
TR — 16 t ¥ 1 60,000 218 13,080,000 | 16,800,000
o — 5 10 t & 1 70,000 218 | 15,260,000 | 16,000,000
AT 07 me I 88,000 218 19,184,000 | 21,900,000
TU o —
{“ 3 v 1 75,000 218 16,350,000 |  25.800.000
A FF — 8 — —_— 121,644,000 127,000,000
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FTRTOBEDOL » ZNAEIIBAMMEE LA Lich b, L2d->T, TEHHD
FEEIIHMIBAZ AR LTiT) S el e B o b, £ 2 TIEESMONE A B
13, 218 6460 1, BAEZ/NE C LB BBME FH V2854513 1 {82700 1] (F6b) &
B, CHE6DHOL L ZIVHKD EEEHEC, Y0 FAEER 60 m3/h, | H 8 ERIk
B3I HAZ)DNHERIZIIAOMY/ 1, I THEHNEE T EOREH KT, 104590
m3/480=218 HX L THBLNTH 5.

| BRI DIEREE 1S 5 A 2IR12 1000 TR EARET 5 &, FEAERME 728
BOTHEMEIT 4R 1460 THIE 20, BEHEMEHOICEA0 A5 {82700 HHT,
BiE3EISEL S,

4. ZDMNED T HEHIE
CNFETICRF LB TELED T, XINDKRENLEHE, SEERAT, TS EHMZE
FRMTFLBERCEIEL TEE L TEREOHESR LT, 8ITRT. BiTHRM
FRDEBYTH 5,
) REOMERUBUEZ BE LT, K, SEF-TE2ROL, =70 idEEHL
R7T MEELMTFLBERTEEORE (FFHEEOESIL 312X 2)

Table 7. The scale of ground runway proposals rewritten to follow the
Japanese airdrome law. The numbers of proposals are as in Table 3.

No. WaER (EXEE) (m) HER (IEXEKEZ) (m) | RS
1 25X400 60 < 520 1
2 25% 800 60 %920 H
3 25X 300 60 < 420 I
6 25< 800 60 <920 H
7 25 X700 60 x 820 H

R MAELEFLEEBITEED LTHRE (SitEEOES 3K IIZL D)

Table 8. Estimate of volume of rocky soil to be moved to prepare airfield site
for the proposals rewritten to follow the Japanese airdrome law. The
numbers of proposals are as in Table 3.

o | HmEE | @y e | goime | e rr | omore | PVE)
S k() | (10 m) | (< 10m?) | (< 10'm®) | (X104 m?)
(x10¢ m®)
1 21.57 13.1 35.7 48.8 18.8 +30.0
2 17.0 10.5 6.5 17.0 12.2 + 4.8
3 18.9 0.0 57.9 57.9 9.5 +48.4
6 17.7 8.6 6.2 14.8 10.1 + 4.8
7 31.3 13.7 0.0 13.7 14.0 - 0.3

1) HEEHBHOLHHOTEHELE (X10'md)
2) BEAXREEGRD S VEBREERD2HOTHE LR (X10'm?)
3) By EE-—BytBE=%1t8 (X10*md)
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Fig. 6. Japanese legal conditions for an airdrome.
A2 30m X 28m DK EXTHRET 5.

2) FREE CWEEREIZE DITKFEET S,
3) BRGEEIRELTEDILTIRHESE

4) D THELIE1:20LT 5,
31:12%2L, 45mUToHAIS [EELARRRKE
IZfE9 (X 6).
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Fig. 7a. The site plan of the first proposal rewritten to follow the Japanese airdrome law.
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Fig. 7b. Topographic profile of the airfield site for the first proposal.
The ground-survey was carried out by JARE-31.
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Fig. 8. Overview of
airfield of the first
proposal  conform-
ing to the Japanese
law.
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Fig. 11. The site plan of the third proposal rewritten to follow the Japanese airdrome law.
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Fig. 12. Overview of
airfield of the third
proposal conform-
ing to the Japanese
law.
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Fig. 13. The site plan of the 6th proposal rewritten to follow the Japanese airdrome law.
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ing to the Japanese
law.
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Fig. 15. The site plan of the 7th proposal rewritten to follow the Japanese airdrome law.
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Fig. 16. Overview of
airfield of the 7th
proposal conform-
ing to the Japanese
law.
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