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ABSTRACT: In this study, a series of numerical simulations was conducted in order to design a truncated mooring line with a static similarity
fo the prototype. A finite element method based on minimizing the potential enerqy was utilized to describe the dynamics of mooring lines. The
prototype mooring lines considered were installed at a water depth of 1,000 m, whereas the KRISO ocean engineering basin (OEB) in Daejeon has
a water depth of 3.2 m, which represents 192 m using a scaling of 1:60. First, an investigation for the design of the truncated mooring line was
carried out to match the static characteristics of the KRISO Daejeon OEB environment. Then, the same procedure was performed with the KRISO
new deepwater ocean engineering basin (DOEB) that is under construction in Busan. This new facility has a water depth of 15 m, which reflects
a real scale depth of 900 m considering the 1:60 scaling factor. A finite element method was used to model the mooring line dynamics. It was found
that the targeted truncated mooring line could not be designed under the circumstances of the KRISO OEB with any material properties, whereas
several mooring lines were easily matched to the prototype under the circumstances of the KRISO DOEB.
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Fig. 2 Configuration of the prototype mooring lines
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Table 1 Properties & characteristics of the prototype mooring lines

Water depth [m] 1,000
Mooring radius [m] 5,000
Mooring line length [m] 5,400
Weight in the water [kg/m] 230.15
EA [kN] 1.229¢06
Pre-tension [kN] 4,300
10000
® OrcaFlex
++B:+ In-house code
Q. 1
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Fig. 3 Restoring curve resulted from OrcaFlex and In-house code
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Fig. 4 Tensions of Line #2 and #5 resulted from OrcaFlex and In-house code
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Table 2 Characteristic lengths of truncated mooring lines in KRISO

OEB
L0 [m] LI [m] L2 [m] LI/ Llprototype [%]
Prototype 54000 16740  3726.0 100.0
TRUNCOI 14415 1874  1254.1 11.19
TRUNCO2 14308 1860 12448 11.11
TRUNCO3 14201 1846 12355 11.03
TRUNCO4 14093 1832  1226.1 10.94
TRUNCO5 13986  181.1 12168 10.86
TRUNCO6 13879 1804  1207.5 10.78
TRUNCO7 13772 1790 11982 10.70
TRUNCO8 13664  177.6 118838 10.61
TRUNCO9 13557 1762  1179.5 10.53
TRUNCIO 13450 1749 11702 1045
TRUNCII 13343 1735  1160.8 10.36
TRUNCI2 13235 1853 11382 11.07
TRUNCI3 13128 1969 11159 11.76
TRUNCI4 13021 2083  1093.8 12.45
TRUNCI5 12913 2195 10718 13.11
TRUNCI6 12806 2433 10373 14.53
TRUNCI7 12699 2667  1003.2 15.93
TRUNCI8 12592 3022  957.0 18.05
TRUNCI9 12484 3496 8988 20.88
TRUNC20 12377 4332 8045 25.88
TRUNC21 12270 5644  662.6 33.72
TRUNC22 12163 8028 4135 4795
TRUNC23 12055  1205.5 0.0 72.01
TRUNC24 11948 11948 0.0 71.37
TRUNC25 11841  1184.1 0.0 70.73
TRUNC26 11733 11733 0.0 70.09
TRUNC27 11626 11626 0.0 69.45
TRUNC28 11519 11519 0.0 68.81
TRUNC29 11412 11412 0.0 68.17
TRUNC30 11304 11304 0.0 67.53
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Table 3 Characteristic lengths of truncated mooring lines in KRISO

DOEB
LO [m] L1 [m] L2 [m] L1/ LIprototype [%]
Prototype  5400.0 16740  3726.0 100.0
TRUNCOl 2088.0 10022  1085.8 59.87
TRUNCO2 2073.1 10366  1036.6 61.92
TRUNCO3 20582  1049.7  1008.5 62.71
TRUNCO4 20433 10625  980.8 63.47
TRUNCO5 20284 10751 9533 64.22
TRUNCO6 2013.6  1107.5  906.1 66.16
TRUNCO7 19987 11393  859.4 68.06
TRUNCO8 1983.8  1150.6  833.2 68.73
TRUNC09 19689 11813  787.6 70.57
TRUNCIO 19540 12115 7425 72.37
TRUNCII 19180 12851 6329 76.77
TRUNCI2 19084 13168  591.6 78.66
TRUNCI3 18988  1348.1  550.7 80.53
TRUNCI4 1889.1  1379.0  510.1 82.38
TRUNCI5 1879.5  1390.8  488.7 83.08
TRUNCI6 1869.9 14398  430.1 86.01
TRUNC17 18602  1469.6  390.6 87.79
TRUNCI8 1850.6  1499.0  351.6 89.55
TRUNCI9 1841.0 15280  313.0 91.28
TRUNC20 18314 15750 2564 94.09
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Fig. 14 Line tensions of #2 (left) and #5 (right) of matched truncated mooring line cases: TRUNCI11 simulation
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Table 4 Overview of truncated mooring line matching simulations in KRISO DOEB circumstance

Calculation time Number of Nurpber of Number. of Number of
[sec] diverged cases restoring curve pretension tension curve
matched cases matching cases matching cases
TRUNCO1 6321.93 2 37 0 0
TRUNCO02 5787.22 2 33 0 0
TRUNCO03 5303.47 0 28 0 0
TRUNC04 5758.61 0 20 0 0
TRUNCO05 5475.34 1 20 0 0
TRUNCO06 5480.80 0 19 0 0
TRUNCO07 5517.12 3 19 0 0
TRUNCO08 5627.92 0 4 0 0
TRUNC09 4945.62 1 20 0 0
TRUNCI10 4790.64 0 0 0 0
TRUNCI11 6200.36 2 36 34 32
TRUNCI12 6107.48 1 38 37 37
TRUNC13 5956.44 0 20 18 17
TRUNC14 5884.04 1 20 20 17
TRUNCI15 5736.00 0 0 0 0
TRUNCI16 5376.88 0 0 0 0
TRUNC17 5131.32 0 0 0 0
TRUNCI8 5169.82 0 0 0 0
TRUNCI19 5154.28 0 0 0 0
TRUNC20 5065.44 0 0 0 0
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