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Ice induced abrasion is known as a critical problem in concrete gravity based offshore structures, which are mainly used in

the arctic regions, Although many researches on ice abrasion have been conducted for the last several decades, there still

are some difficulties in designing concrete gravity based offshore structures against abrasion problem because there is no

standardized method yet due to the uncertain physics involved in, This paper presents an experimental study for the

evaluation of concrete abrasion characteristics due to ice friction on concrete surface, For the test, a testing machine capable

of abrasion and friction was designed and produced, and standardized procedure was proposed to produce ice specimen

used for abrasion test, For the experiment, compressive strength of the ice specimen were explored through a static

compression test, Then the friction test between ice specimen and concrete surface was performed and friction coefficients

were derived using measured vertical and horizontal forces, Dependency of friction coefficients on some test parameters were

studied and discussed as well,

Keywords : Ice induced abrasion(1R7| OF2), Ice friction(HOFE), Gravity based offshore structure(Z2A! YT S), Arctic

region(=X[), Compressive strength(A=Z4 %)
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Fig. 4 Freezer and ice chamber for ice specimens
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Table. 3 Compression test result of ice specimen

Test Temperature Speed Load

[no.] [°C] [mm/min] [kN]
1 -10 5 56.467
2 -10 5 55.544
3 -10 5 58.901
4 -10 5 48.477
5 -10 5 58.163
6 -10 5 50.845
1 =30 5 55.963
2 =30 5 53.848
3 =30 5 53.630
4 -30 5 54.637
5 -30 5 51.951
6 -30 5 51.079

.
0 5 10 15 20 25 30
Displacement [mm]

Fig. 12 Load—displacement curve of specimen frozen at
-10 °C

a 5 10 15 20 25 30
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Fig. 13 Load—displacement curve of specimen frozen at
-30 °C
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Fig. 16 Friction test result under load level 4 (Single Run)
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Fig. 17 Friction test result under load level 7 (Single Run)

Table. 4 Friction test result of ice specimen

Test Speed Stroke | Load range Avg.
[no.] | [mm/sec] | [mm] [KN] Friction Coeff.
1 35 150 4~45 0.119
2 50 150 4~45 0.114
3 35 150 7.5~8 0.152
4 50 150 7.5~8 0.137
0.4 T T T
Level. 4-35mm/s
0.35 - — — —Level. 4-50mm/s|
-------- - Level. 7-35mm/s
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Fig. 18 Change of friction coefficient with time
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