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SIMULASI RESPON FLOATING BOX STRUCTURE DENGAN MOORING LINE
TERHADAP GELOMBANG REGULER DENGAN DualSPH

Aflina Jelit

ABSTRAK

Penelitian ini memvalidasi metode DualSPHysics untuk memodelkan wave, gauge,
surge, heave, pitch, dan mooring line pada kotak terapung dalam flume gelombang 3D.
Pengujian dilakukan pada kotak berukuran 20 x 20 x 13.2 cm dengan massa jenis 600
kg/m3, menggunakan gelombang reguler H: 0.12 m dan T: 1.60 s yang dihasilkan oleh
generator piston. Mooring line berbahan paduan besi dan rantai dengan diameter 1.8 mm
dan kekakuan aksial 19 N/mm digunakan. Simulasi dilakukan dengan tiga nilai distance
of particle (dp) berbeda: 0.02 m, 0.03 m, dan 0.04 m. Hasil menunjukkan bahwa
pemilihan dp sangat mempengaruhi akurasi dan efisiensi komputasi. Dp 0.02 m
memberikan resolusi tertinggi dengan waktu simulasi terlama, sementara dp 0.04 m
memberikan waktu simulasi tercepat dengan resolusi lebih rendah. Meskipun variasi dp
tidak memengaruhi pola umum gelombang secara signifikan, terdapat variasi pada
amplitudo dan fase di beberapa titik. Pada surge, heave, dan pitch, hasil simulasi sesuai
dengan data eksperimen, namun terdapat perbedaan pada titik terendah gelombang,
terutama pada dp 0.04 m. Ketegangan mooring line menunjukkan perbedaan signifikan
antara hasil simulasi dan data eksperimen. Validasi model terhadap data Dominguez et
al. (2019) dengan RMSE, MAE, NSE, dan RSR menunjukkan hasil bervariasi di berbagai
titik observasi. Beberapa titik menunjukkan performa baik dengan nilai NSE tinggi,
namun nilai RSR menunjukkan kesalahan prediksi yang cukup tinggi di beberapa titik.
Ini menunjukkan bahwa meskipun model DualSPHysics memiliki potensi yang baik,
kalibrasi lebih lanjut diperlukan untuk meningkatkan akurasi pada parameter tertentu,

terutama pada tegangan mooring line dan beberapa titik observasi.

Kata kunci: DualSPHysics, pemodelan gelombang, kotak terapung, flume gelombang 3D,
surge, gerakan heave, pitch, tali tambat, resolusi partikel, kesalahan prediksi, validasi

model, data eksperimen, dan performa model.
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SIMULASI RESPON FLOATING BOX STRUCTURE DENGAN MOORING LINE
TERHADAP GELOMBANG REGULER DENGAN DualSPH

Aflina jelit

ABSTRACT

This study validates the DualSPHysics method for modeling waves, gauges, surge,
heave, pitch, and mooring lines on a floating box in a 3D wave flume. Testing was
conducted on a box measuring 20 x 20 x 13.2 cm with a density of 600 kg/m3, using
regular waves with H: 0.12 m and T: 1.60 s generated by a piston-type wave generator.
Mooring lines made of iron alloy and chain with a diameter of 1.8 mm and an axial
stiffness of 19 N/mm were used. Simulations were performed with three different particle
distances (dp): 0.02 mm, 0.03 mm, and 0.04 mm. The results show that the choice of dp
significantly affects both accuracy and computational efficiency. A dp of 0.02 mm
provides the highest resolution but requires the longest simulation time, while a dp of
0.04 mm offers the fastest simulation time with lower resolution. Although dp variation
does not significantly affect the overall wave pattern, variations in amplitude and phase
are observed at some points. For surge, heave, and pitch, the simulation results align
with experimental data, but differences are noted at the wave trough, particularly with
dp of 0.04 mm. The tension in the mooring lines shows significant discrepancies between
simulation results and experimental data. Validation of the model against data from
Dominguez et al. (2019) using RMSE, MAE, NSE, and RSR reveals varied results across
different observation points. Some points exhibit good performance with high NSE values,
while RSR values indicate relatively high prediction errors at certain points. This
suggests that, while the DualSPHysics model shows considerable potential, further
calibration is needed to enhance accuracy for specific parameters, particularly mooring

line tension and some observation points.

Keywords: DualSPHysics, wave modeling, floating box, 3D wave flume, surge, heave,
pitch, mooring lines, particle resolution, prediction errors, model validation,

experimental data, and model performance.
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