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Abstract

The first Korean—made icebreaking research vessel "ARAON' had her second sea ice trial in the Arctic Ocean in Aug, 2010 after her
first voyage to Antarctic Ocean in Jan, 2010 to gather various material and strength characteristics of sea ice, This is a detail report of
ARAON 2010 summer Arctic voyage and this paper describes a standard test procedure to obtain proper sea ice data which provide
basic information to estimate ice loads and icebreaking performance of the ship, The data gathered from sea ice in the Chukchi Sea
and Beaufort Sea during the Arctic voyage of the ARAON includes ice temperature/salinity and the compressive/flexural strength of sea
ice, This paper analyses the gathered sea ice data in comparison with data from the first voyage of the ARAON during her Antarctic

Sea ice trial,
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Table 1 Measured ice properties at test sites
Test Position | Temperature |  Salinity Density
Date (m) (C) (%) (g/cm?)
0 -0.74 1.81 0.87
#2) 80 -0.70 1.63 0.90
Aug. 3 160 -0.88 2.50 0.95
Mean -0.77 1.98 0.91
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Mean -0.77 2.51 0.93
0 -1.06 2.60 0.89
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Aug. 5 200 -0.59 1.05 0.91
Mean -1.00 2.06 0.90
Test Position Compressive | Flexural Strength
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Fig. 4 Ice core samples extracted from sea ice

Fig. 5 Measurement of compressive strength for sea ice
specimen

A(brine) 2| MAE2 Cl2 Aoz HABicH
Vb:PSi/Fl(Ti) @

F(T,) = —4.732—22.45T, — 0.6397 17
—0.0107477 (3
(-0.6C= T; =-22.9C)

HEol 1| 0| 220llM Sl (brine)
ne Fale] Biske gl Azof

==

2 H3IE 37| 2o YA $_ M ozl LS AFoME
29| gsh| ZQ3ICt sio 27} Holx|H s £o| e
FE20t D LHX| S5= St G 2ot 250 oAk o
SZ0|ME EEJHH| A =2 8~12% O|C} 21AMHE!l oAk @af
= A5l AR AlZo| XL 257t SR el YE2 s
OflA FAF W LT LS Lhe| Y= ®XF 2ol =t

si2 ASHoll= S0l w2 2EHEDE el My™o|ct
Hlmko| Sln 7|9} Yeo| MEM 24t 10~20cm HE= odH
7|22 £10°C WM 227} FXAIEC) g st Hel=

O o X

ofiE Aol ™S -1.9CE wAlekch J2iLt o=
7|20] 227 M E';'EFE S GTE| AHX7| 2ol Y Lhol
4

Fig. 6~70ll= ARAON29| 2010'—.j 88 SSof ofolA 58
2 ofde| Foll wE 2=/FT HlolEe] FE Eo{F1 2
Cf. Fig. 8~90l= ARAON=Z2| 2010 128 H=all 2sfiollAf
el ool Fol e 2=/F HlolEE e 2l '—FE
WACE EESH Table 20i= ARAONZ 2| =l EelioA EX
H'?:'Q -S4 2 gelslo] 20431 Qlot

2010 8 S=olollM AHIFEl ool FHlof e 22t H
Zof| thEt AIE clolB2FH ciSat 2ol Falg 5= Aok sy
o Zojol| wE 2EHeE 2H E‘:L‘HOH/H“ Zo[7t %7@0”
et &5 9—| 0C ol 7tz 2258 MR 425104 5
OIOHH 1.5~-1.7C2 d&spl FXIES

ool ARE EH Al IR0 Th7|

o
_Jl)" fad

LY

ol
r£ oy
il rlﬂ

OfH

iz
& 5= AACE H._E'd

JSNAK; Vol. 48, No. 3, June 2011

257



ARAONZ S| B35l HMARIE SEt ol [EHE S

Soi| et uE

250] sfiEeke -2°C HE=2RE Zo|7t B7IE 206l2 =
=4 =oldq M3}t Fok= ZoloME M2l -1.9°Coll 7R
TAES & = AUUCE

O[2{8h XI0|= STAIY GA| & Zio| TV |2 Ajo|2 oISt
Zold| E3slolMe| th7|[2E= 0°C oFHe = L2 EZ5109
silel EHE2ET} £ uh siet Male ol2tele REE &
et u|ma Yol Zoll wel 25t Zaske B &
SalolMs ti7I2E7t a7t Wahe sk5kel 2ot L)
2ol 220t B7ke Aoz & = qct

sfdel U= AF Kol BRE SUW(bine)2t 7| E 2o
&4 chpdlo] AE(0.917g/cm’) K= Af0[7} QUKD 4aHm}
7|2l ol chst Psk2 ol MET AME0f, MEXol 1Y
of Yz 243 U0l IR 0.915~0.920g/cm® HEO|
CL silel FHoM= 4ol oLt |2 2lsl YHIMoz UL

90|
7t %ot zolzt & |2k Ao HF0| UH== A
g slolg 4 Agick =32t HTslolMe] HERE 25 of
2ot Zdgkg 2oiF Uct
Ice temperature ()
16 14 12 1 08 06 04 02 0 02
0 1 1 | 1 | 1 | | ]
(@] <
20 o (<]
5 o
40 (@] <o
oo
60 | ® o B
O <
80 O dn
~ #o0 om
£ 100 o &
E— 120 o
+ X ﬁ
140 o o © <> Point #1 -1
< [u] Point#1 -2
160 - < A Point#1 - 3
o Q Point#2 - 1
L Point #2 - 2
180 1 +x<oB x Point #2 - 3
< L+ = Point #3 - 1
200 — < Point #3 - 2
[+ Point#3 -3
220 -
Fig. 6 Temperature profiles of sea ice at test site #4
Ice salinity ¢ %. )
bl 1 2 3 4 5 6 7
0 Il Il 1 Il Il Il I}
© < Point #1 - 1
B [a] Point #1 - 2
> ’Qﬁ) A lezt#ms
a0 @ QO Point #2 - 1
+ Paint #2 - 2
~d $ *® Foint #2 3
B0 | O = Point #3 - 1
< (@] Point #3 - 2
80 — O oh Point#3- 3
~ o a% of
£ 100 |
-‘E‘,— 120 o
[=]
+ 3
140 o r.Y & =
<
160 <&
<
180 o = W+
<> L+
200 <
320 -

Fig. 7 Salinity profiles of sea ice at test site #4

lce temperature ("C)

25 2 1.5 A 05 0
: E : : : .
N L A T ——Point#1 | | o
i i —=— Point #5
e 35 | i LI —a Point#9 | 20
i“ __________ r _____ —sPoint#11 || ag
T S N——
- . et @ §
T, | I 4 I I 60 £
] 3 3 =
— S Bl
o - L
- HRNNN SN
Ereommmsl a5 oo e SESEREEE 100
A N R A T— 110
e . e oo 120
b b e b oo 130
Fig. 8 Temperature profiles of sea ice from ARAON's
Antarctic voyage (Likhomanov, 2010)
Ice salinity (%od)

0 3 4 5 8

i i E 1 0
2 Z oo A -fe--t--i 10
R dosmenees foorasaass LA on
S R o # L + 30
s s o S e e i a0
1o L | * 5 A B s !'s0 E

: : : s
e e /I -

: : : B
e e L. S bR 1o 2
s & § .
IS Wt S— S
dessrmceibo @il oot Y
1 | S SRR i l—m Point#s [} 449

! ! | —a—Point#9 | !
T Y 1T —e—Point#11[ 1 120
AT __Y i3

Fig. 9 Salinity profiles of sea ice from ARAON's Antarctic
voyage (from Likhomanov, 2010)

Table 2 Measured ice properties from Antarctic voyage of
ARAON (from Likhomanov, 2010)

- ) Flexural
. Temperature|  Salinity Density

Position 0) 6) (o/emd) Strength
® g (MPa)

Point 1 -1.64 3.67 0.778 0.290
Point 5 -1.62 1.83 0.785 0.490
Point 11 -1.90 5.83 0.875 0.190
Mean -1.74 3.98 0.819 0.320
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