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1202004036 

Teuku Muhammad Rasyif, S.T., M.T., Ph.D. 

 

ABSTRAK 

Penelitian ini bertujuan untuk membandingkan respons dinamis antara Floating Box 

dan Floating Offshore Wind Turbine (FOWT) dengan dan tanpa mooring line 

terhadap gelombang reguler menggunakan metode DualSPH (Smoothed Particle 

Hydrodynamics). Analisis ini penting untuk meningkatkan stabilitas struktur terapung 

yang digunakan dalam pengembangan energi terbarukan lepas pantai. Simulasi 

dilakukan dengan berbagai variasi parameter pada Floating Box dan FOWT, 

kemudian diukur respons surge, heave, dan pitch dari kedua struktur tersebut. Hasil 

penelitian menunjukkan bahwa penggunaan mooring line secara signifikan 

mempengaruhi stabilitas struktur, khususnya dalam mengurangi amplitudo gerakan 

surge dan pitch. Pada struktur FOWT, amplitudo surge berkurang hingga 35% dan 

pitch hingga 42% saat menggunakan mooring line dibandingkan tanpa mooring line. 

Pada Floating Box, amplitudo surge berkurang hingga 28% dan pitch hingga 33%. 

Temuan ini menegaskan pentingnya penggunaan mooring line dalam perancangan 

struktur terapung, yang dapat meningkatkan efisiensi dan stabilitas operasi di 

lingkungan laut yang dinamis. Kesimpulan ini memberikan panduan praktis bagi 

pengembangan teknologi energi terbarukan lepas pantai yang lebih aman dan andal. 

Kata Kunci: FOWT, Kotak Terapung, Gelombang Reguler, DualSPH, Energi 

Terbarukan 
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THE EFFECT OF MOORING LINE ON THE DYNAMIC RESPONSE OF 

FLOATING STRUCTURES IN REGULER WAVES: A DUAL SPH ANALYSIS 
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1202004036 

Teuku Muhammad Rasyif, S.T., M.T., Ph.D. 

 

ABSTRACT 

This study aims to compare the dynamic response between a Floating Box and a 

Floating Offshore Wind Turbine (FOWT) with and without mooring lines under 

regular wave conditions using the DualSPH (Smoothed Particle Hydrodynamics) 

method. This analysis is crucial for enhancing the stability of floating structures used 

in offshore renewable energy development. Simulations were conducted with various 

parameter variations on the Floating Box and FOWT, and the surge, heave, and pitch 

responses of both structures were measured. The results indicate that the use of 

mooring lines significantly impacts structural stability, particularly in reducing the 

amplitude of surge and pitch motions. For the FOWT, the surge amplitude was 

reduced by up to 35% and pitch by up to 42% when using mooring lines compared to 

without them. For the Floating Box, surge amplitude was reduced by up to 28% and 

pitch by up to 33%. These findings underscore the importance of mooring lines in the 

design of floating structures, which can enhance the efficiency and stability of 

operations in dynamic marine environments. This conclusion provides practical 

guidance for the development of safer and more reliable offshore renewable energy 

technologies. 

Keyword: FOWT, Floating Box, Reguler Waves, DualSPH, Renewable Energy 
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