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INTISARI 

  

Studi parametrik ini bertujuan menganalisis pengaruh variasi rasio frekuensi 

terhadap kinerja Nonlinear Tuned Mass Damper (NTMD) model Bouc-Wen tanpa 

pinching dalam mereduksi respons seismik struktur menggunakan perangkat lunak 

OpenSees. Penelitian dilakukan dengan time history analysis menggunakan eksitasi 

gempa Kobe terhadap lima variasi rasio frekuensi (0,8; 0,95; 1,0; 1,05; dan 2,0). 

Aspek yang dianalisis meliputi, perpindahan puncak struktur, gaya geser dasar 

maksimum, karakteristik loop histeresis, dan kapasitas disipasi energi sistem 

NTMD. 

Hasil penelitian menunjukkan bahwa variasi rasio frekuensi berpengaruh 

secara signifikan terhadap amplitudo dan fase waktu perpindahan puncak struktur. 

Konfigurasi dengan rasio frekuensi mendekati frekuensi natural struktur (α = 0,95 

dan α = 1,00) memberikan kinerja optimal dengan reduksi perpindahan puncak 

masing-masing sebesar 44,52% dan 33,99%, serta reduksi gaya geser dasar sebesar 

44,57% dan 33,82%. Pola reduksi gaya geser dasar menunjukkan kecenderungan 

yang sejalan dengan reduksi perpindahan maksimum. Semua konfigurasi 

menghasilkan loop histeresis berbentuk elips tanpa efek pinching dengan total 

energi disipasi berkisar antara 21,13-32,15 Joule.  

Penelitian ini mengkonfirmasi bahwa optimasi rasio frekuensi NTMD 

sangat menentukan efektivitas sistem dalam mengurangi respons dinamik struktur 

akibat beban seismik. Penyetelan yang tepat pada nilai mendekati frekuensi natural 

struktur menghasilkan performa peredaman optimal, sedangkan penyetelan yang 

terlalu rendah atau berlebihan menurunkan efektivitas sistem kontrol struktur. 

 

Kata kunci: NTMD, Bouc-Wen, rasio frekuensi, OpenSees, gempa Kobe, 

analisis time history 
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ABSTRACT 

 

This parametric study aims to analyze the effect of frequency ratio 

variations on the performance of Nonlinear Tuned Mass Damper (NTMD) with 

Bouc-Wen without pinching model in reducing seismic response of structures using 

OpenSees software. The research was conducted through time history analysis 

using Kobe earthquake excitation with five frequency ratio variations (0.8, 0.95, 

1.0, 1.05, and 2.0). The analyzed aspects include peak structural displacement, 

maximum base shear force, hysteresis loop characteristics, and energy dissipation 

capacity of the NTMD system. 

The results demonstrate that frequency ratio variations significantly 

influence the amplitude and timing of peak structural displacement. Configurations 

with frequency ratios approaching the natural frequency of the structure (α = 0.95 

and α = 1.00) provide optimal performance with peak displacement reductions of 

44.52% and 33.99%, respectively, and base shear reductions of 44.57% and 

33.82%. The pattern of base shear reduction shows consistent trends with maximum 

displacement reduction. All configurations produce elliptical hysteresis loops 

without pinching effects, with total energy dissipation ranging from 21.13 to 32.15 

Joules. 

This study confirms that NTMD frequency ratio optimization is crucial in 

determining system effectiveness in reducing dynamic structural response under 

seismic loading. Proper tuning at values close to the structural natural frequency 

yields optimal damping performance, while excessively low or high tuning reduces 

the effectiveness of the structural control system. 

 

Keywords: NTMD, Bouc-Wen, frequency ratio, OpenSees, Kobe earthquake, 

time history analysis 
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