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Field trial in ice—covered sea is one of the most important tasks in the design of icebreaking ships, To correctly estimate ice load and

ice resistance on ship's hull, It is essential to understand the material properties of sea ice during ice field trials and to perform the

proper experimental procedure by gathering sea ice data, A measurement of sea ice properties was conducted during February and
March of 2012 with the Korean lcebreaking research vessel "ARAON' in the Amundsen Sea, Antarctica, This paper describes a test

procedure to obtain sea ice data which provide basic information to estimate ice loads and icebreaking performance of the ship, The

data gathered from sea ice field trials during the 2012 Antarctic voyage of the ARAON includes ice temperature/salinity/density and the

compressive/flexural strength of sea ice. This paper analyses the gathered Antarctic sea ice material properties comparing with the

previous data obtained during ARAON" s Arctic and Antarctic voyages in 2010,

IBRV ARAON(AHEIHATEM OF2F2), Ice field test(BIE
). Flexural strengths(mgldE)

Keywords :

HAESAIE), Antarctic sea ice('sf

=5H Si|), Compressive strengths(f=2t
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El o7XI=Ze} H|wSIHCt (Liknomanov, 2010; Choi, et al.,
2011; Jeong, et al., 2011). & ZIS= ol2k25o| MM SA|
Sof| et EMRIEE ut2 ZEE ) Ak (Kim, et al., 2012).

South Pole
.

Fig. 1 Location of ice field test sites in the Antarctica
(February/March 2012)
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Table 1 Ice thickness and snow depth on the first

sea ice floe
Position -50m Om 100m | 200m | 300m
Ice
Thickness 239 240 215 273 380
(cm)
Snow Depth |20 1 g0 | 420 | 119 | 40
(cm)
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Fig. 2 Sketch of works on second sea ice floe
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Fig. 4 Sketch of works on the third sea ice floe
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Fig. 5 Ice thickness and snow depth on the third ice floe
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Table 2 Physical-mechanical properties of sea ice
measured from the second sea ice floe

Tempe Compre Flexural
Coring P Density | Salinity | —ssive
" —rature ) Strength
Position (] [kg/m*] | [%] | Strength (kPal
[MPa]
100m | -1.45 915.3 3.8 1.30 205
200m | -1.72 843.5 3.8 1.41 292
300m | -1.67 855.8 4.4 1.64 239
400m | -1.68 850.9 4.3 1.24 240
500m | -1.82 824.5 3.8 1.35 302
600m | —-1.72 852.1 4.0 1.72 281
700m | -1.77 792.2 4.4 N/A 267
Mean | -1.72 842.6 4.0 1.45 274

Table 3 Physical-mechanical properties of sea ice
measured from the third sea ice floe

Tempe Comre Flexural
Coring P Density | Salinity | —ssive
s —rature 5 Strength
Position (C] [kg/m®] | [%] | Strength [kPal
[MPa]

Om -1.43 864.6 4.0 0.28 214
100m | -1.79 842.4 3.7 0.67 310
200m | -1.74 895.4 3.1 0.68 312
300m | —-1.45 891.6 3.5 1.40 256
400m | —1.48 891.0 3.7 2.26 235
Mean -1.55 875.4 3.6 1.32 266

Table 3ofl= M| e BlmofM AHAZE siel MEELXE
ekt sitlel 8882 Hxof et Xfo[7t ALt CH2F -
1.7C ~ —1.8°Ce| 2Z& Zh=t| M| i o] AR A3o| 2
T= sldlel S8MECIE W2 —1.55°CE 7|=0| ot ¢20|
AL S SE0IULD =& &4F ot UTs H|wd H2
0.875g/cm3 0|¥ 1 BE= 7| HUst 3.6% O|ACE Ml
gmo| 42 M| 500m 2o FaFZH = Om X|&oilA] 400m X|H
7KKl o 100m ofch 37| siEle] AFZOIE AFSIACE
(400m X|E2 1702k HF). SEXI2F o A= AlFSH 0] f
£ 20| Ho| 2=0] UM UFLEE HFsP| 25 Al

T =

HE MEISP |7t EE]Ic AlEe| TR KU AHIFoll ARZE
Al S 250t oh 2fSEAHLE AlRloll ARESE| M FAKI=
AT Bolch MUHoR & i Yol AEx(of vlof L, 2
T SHolM ofF R 42 EUct MUdsAlEs Y o
o] 7|22 -3°C k& 7|F=ct

siele| ZTe= 197 Al WHo= UEXUT 1.32MPa, 5474
AlEe| WHZoZ BEIZE 266kPas HCt HAKE ZsldT
e 5 o Yo ZelUE g 22 Zo|dck Ml em) |
el 42 300m X|He| B2t AMES M elst= Zlolof w2}
sielel F=o| MAL Zaske A Bt

Table 4 Physical-mechanical properties of sea ice
measured from various locations

Feb. 2012 | Jan. 2010 | Aug. 2011 | Aug. 2010
Test Site
and Amundsen Ross Sea Chukehi Beaufort
Season Sea (Antarctic) Sea Sea
(Antarctic) (Arctic) (Arctic)
Total No. of 3 17 6 9
Cores
Total NQ. of 136 B 18 140
Specimen
Sea Ice -2.3~-1.0 | -0.9~-3.7 -1.7~0.2 -1.7~0.0
Temperature (Mean: (Mean: (Mean: (Mean:
(°C) -1.58) -1.95) -0.71) -0.84)
Sea Ice 580 ~ 960 | 670 ~ 940 | 740 ~ 930 | 750 ~ 980
Density (Mean: (Mean: (Mean: (Mean:
(kg/m) 856) 840) 866) 913)
Sea lce 1.15~5.90 1.2~8.6 ~2.6 ~5.0
Salinity (%) (Mean: (Mean: (Mean: (Mean:
Y 3.84) 4.19) 1.01) 2.18)
Comp. 0.52~3.57 0.69~3.70
Strength (Mean: (Mean:
(MPa) 1.398) 1.830)
Flexural 125~443 190~490 244~554 10~660
Strength (Mean: (Mean: (Mean: (Mean:
(kPa) 272) 299) 351) 190)
Ref Choi et al. | Likhomanov Jeong et Choi et al.
’ (2012) (2010) al. (2011) (2011)
148
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