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Abstract

In a Digital Twin for Ship Structure (DTSS), the stress distribution across the entire ship is estimated by using
few strain data obtained from hull stress monitoring and the results of numerical simulations, i.e., load analysis
and finite element analysis (FEA). We propose a secakeeping test technique for verifying the numerical
simulations required for DTSS. In the proposed technique, a seakeeping test is carried out with a ship model to
obtain water pressure on the surface of the model in waves. Then the water pressure distribution on the surface
of the model is calculated by interpolating the measured water pressure, and FEA is performed using the water
pressure distribution. The numerical simulations, the 3D panel method, and FEA, are verified by comparing the
water pressure distribution and vertical bending moment obtained by the proposed technique. In this study, the
vertical bending moment obtained by the proposed technique is compared with the vertical bending moment
obtained from the strain measured in the seakeeping test. The two are in good agreement, indicating the
effectiveness of the proposed technique.
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Target Ship Scaling
ship model ratio
Length Lpp(m) 283.8 3.800 a
Breadth (m) 42.80 0.5731 a
Draft (m) 14.00 0.1875 a
Depth (m) 24.40 0.3267 a
Disp. (ton) 109749.0 02573 ad
KG(m) 18.15 0.2430 a
GM(m) 1.090 0.0147 a
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Parameter Specifications
Wavelengths 1460~1620nm
Length of BG 10mm
Temperature Range -40°C~+275C
Strain Range ~15,000ue with 1.2pm/pe
Fiber Bend Radius ~17mm
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Parameter Specifications
Number of Channels 16
Wavelength range 1460~1620nm
measuring frequency ~1000Hz
Operating conditions -20~60C
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Parameter Specifications
Measurement range -2,000~-4,000Pa
Length 14.4mm
Breadth 8.0mm
Thickness 0.5mm
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(a) Experiment — FE analysis

(b) 3D panel method — FE analysis
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