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A Study on Calculation of Local Ice Pressures for
ARAON Based on Data Measured at Arctic Sea
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ABSTRACT: The icebreaking research vessel (IBRV) ARAON had her second ice trial in the Arctic Ocean in the summer season of 2010. During
the voyage, the local ice loads acting on the bow of the port side were measured using 14 strain gauges. These measurements were carried out in
three icebreaking performance tests. To convert the measured strains into the local ice pressures, a finite element model of the instrumented area
was developed. The influence coefficient method (ICM), which uses the influence coefficient from the finite element model, and the direct method,
which uses the measured strain, were selected as the conversion methods. As a result, the maximum measured pressure was 1.236MPa, and the
average difference between ICM and the direct method was about 5% for an area of 0.2n". The pressurearea relationship of the measurement falls
below the range of the existing pressurenrea curve, which is due to the low ice strength of melted ice in the summer.
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Table 1 Top 10 strains of R3-1 measured at three tests

(unit: micro-strain)

Rank #2 test #3 test #4 test
1 117.20 115.00 276.90
2 7292 9241 259.90
3 4276 87.19 118.70
4 4225 67.56 106.40
5 4214 46.83 105.30
6 36.81 40.97 100.90
7 31.76 36.87 99.29
8 28.86 28.77 96.66
9 18.65 23.54 84.89
10 17.26 20.30 84.51




B33 AZA R 7123

[3.141 1.105 2.587 2.983 0.746 2.868 3.982 1.3192.991
1.020 2.5701.252 0.584 2.579 1.320 1.620 3.5521.117
0.824 2.224 3.0121.7272.019 3.171 1.880 1.290 3.899
3.191 1.267 3.342 6.756 1.299 5.205 8.603 2.483 5.686
1.840 2.9721.497 2.049 5.326 2.355 3.026 7.0121.990 3
0.757 1.395 3.873 2.429 2.968 6.205 3.154 2.726 7.434
2,893 1.190 3.548 7.519 1.384 6.098 12.109 2.816 7.850
2.070 2.901 1.440 3.228 5.795 2.592 4.358 9.368 2.763

10.631 0.568 3.765 2.230 2.122 6.710 3.777 3.0199.773

45.565 4.218 0.835 9.037 1.096 1.612 6.623 0.125 1.852
5.993 41.413 5.377 3.086 4.934 2.072 4.720 3.808 1.357
2.484 12.361 50.057 0.761 4.922 11.440 1.198 0.149 7.356
14.196 3.562 2.012 52.006 5.668 2.986 13.801 1.940 3.771
3.014 10.334 5.209 2.810 44.807 6.937 5.236 8.100 3.669 (4)
0.370 4.219 17.621 1.123 13.469 54.117 0.944 3.528 13.943
7.649 0.702 2.962 19.533 4.645 4.015 56.092 6.401 4.987
4.928 3.964 1.757 5.291 12.998 5.964 1.068 47.847 7.990
0.541 0.578 9.400 0.996 4.385 20.354 0.416 10.998 55.270
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Table 2 Calculated local ice pressures of R3 region

(unit: MPa)

#2 test #3 test #4 test

ICM Direct ICM/D ICM Direct ICM/D ICM Direct ICM/D
0488 0.523 0933 0521 0513 1.016 1.232 1.236 0.997
0.358 0325 1102 0440 0412 1.068 1.075 1.160 0.927
0210 0191 1.099 0420 0.389 1.080 0.558 0.530 1.053
0204 0189 1.079 0325 0302 1.076 0520 0474 1.097
0.185 0.188 0984 0235 0209 1.124 0485 0470 1.032
0.116 0.164 0707 0.189 0.183 1.033 0492 0450 1.093
0134 0.141 0950 0.184 0165 1.115 0482 0443 1.088
0103 0129 0798 0.144 0128 1125 0406 0431 0.942
0.086 0.083 1.036 0111 0.105 1.057 0456 0379 1.203
0.046 0.077 0597 0103 0.091 1.132 0419 0377 1111

Note) ICM/D is the difference between ice pressures by ICM
and Direct method.
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