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Abstract: As a fiber-optic cable is being unwound, it is protected by a tube that is designed to prevent unwinding
problems such as tangling and unintentional cutting. In addition, a guide body is separated from the protective tube if a
shear pin breaks when the maximum allowable load is exceeded. Therefore, it is important to analyze and predict the
unwinding behavior of the protective tube, as well as the load on the shear pin, to enhance the likelihood of a successful
operation when laying cables at extreme depths. In this study, the protective tube and the guide body are modeled with
particles and are constrained with a constant-length constraint. The load on the shear pin was verified against
experimental data, and the unwinding behavior was predicted from the load prediction results.
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Table 1 Maximum velocity, threshold time and analysis
time for driving condition
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Table 2 Data of protective tube and radius of spool

Total Total Outer Radius of
mass length diameter package
[kg] [m] [m] [m]
14.5 70.0 0.02 0.34
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Fig. 4 Driving constraint in acceleration level
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Table 3 Load at shear pin in experiment
Time 2 4 6 7
[sec]
Load i out5 | about32 | about 80 |about 105
[kef]
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Fig. 7 Experimental data at shear pin
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Table 4 Load at shear pin in simulation

Time 2 4 6 7
[sec]

Load about 5 | about45 |about 82 |about 100
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Fig. 8 Translational reaction force at shear pin
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