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ABSTRACT: A series of forced oscillation tests on a model mooring chain was carried out to investigate dynamic tension characteristics. The
model test was conducted at two different water depths to gather basic data for a ‘truncated mooring test’ and 'hybrid mooring test’. The
truncated and hybrid mooring tests are important for overcoming the limitation of water depth that existed in previous model tests. The
resultant tension RAO provides a good possibility of approximation of dynamic tension by equivalent weight adjustment for different water
depths. Because the hybrid mooring test is an adequate combination of model test and simulation, an accurate simulation model for the mooring
system is essential. The simulation results show good agreement with model test results
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Table 1 Specifications of frequency and stroke in forced

oscillation test

Nominal Real Stroke

Frequency Frequency Amplitude
(Hz) (Hz) (cm)
04 0.3891 6,4, 2
0.5 0.5035 6, 4, 2
0.6 0.6113 6., 4, 2
0.7 0.7133 6, 4, 2.
0.8 0.7776 4, 2, 1
0.9 0.9506 4, 2, 1
1.0 1.0700 4, 2, 1
1.2 1.2225 2, 1
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Fig. 1 Schematic diagram of forced oscillation system
for catenary mooring of chain
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Fig. 3 two components loadcell with a model chain
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Table 2 Measured weight characteristics of a model

chain
weight in air per |weight in water per ratio between
unit length unit length weight in air and
(kg/m) (kg/m) water
0.07466 0.06485 0.8698

Fig. 4 Photograph of model chains
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Fig. 5 Photograph of the model chain in 3.5m water
depth
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Fig. 6 Result of bollard pull test for the model chain
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Fig. 7 Comparison of tension RAOs of the chain due to
horizontal forced oscillation with variation of
water depth and chain weight
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Fig. 8 Comparison of tension RAOs of the chain due to
vertical forced oscillation with variation of water
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Fig. 9 Tension RAOs of the chain at frequency 0.4Hz
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Fig. 12 Tension RAOs of the chain
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Fig. 13 Tension RAOs of the chain at frequency 0.8Hz
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Fig. 14 Tension RAOs of the chain at frequency 0.9Hz
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Fig. 15 Tension RAOs of the chain at frequency 1.0Hz
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