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ABSTRAK 

Indonesia merupakan negara yang berada pada kawasan Pacific Ring of Fire sehingga 

memiliki tingkat aktivitas seismik yang tinggi akibat interaksi lempeng tektonik aktif. 

Kondisi tersebut menuntut perencanaan bangunan tahan gempa yang mampu 

meningkatkan keselamatan dan kinerja struktur, khususnya pada bangunan publik dan 

pendidikan. Penelitian ini bertujuan untuk menganalisis pengaruh penerapan base 

isolation system tipe High Damping Rubber Bearing (HDRB) terhadap respons dan 

kinerja struktur Gedung Kuliah Terpadu IAIN Kudus akibat beban gempa. Bangunan 

dimodifikasi dari tujuh lantai menjadi sembilan lantai dan lokasi seismik disesuaikan 

ke wilayah Daerah Istimewa Yogyakarta untuk merepresentasikan kondisi risiko 

gempa yang lebih tinggi. Analisis dilakukan menggunakan pemodelan tiga dimensi 

berbasis metode respons spektrum sesuai SNI 1726:2019, sedangkan evaluasi kinerja 

struktur menggunakan metode analisis statik nonlinier pushover berdasarkan 

pendekatan ATC-40. Struktur dianalisis dalam dua kondisi, yaitu sistem fixed base dan 

sistem base isolation. Hasil penelitian menunjukkan bahwa penggunaan base isolation 

meningkatkan periode fundamental struktur dari 0,75 detik menjadi sekitar 6,5 detik. 

Gaya geser dasar mengalami penurunan signifikan dari 31.436,97 kN menjadi 

4.178,41 kN atau sebesar 87%, sedangkan simpangan antar lantai rata-rata menurun 

dari sekitar 24 mm menjadi sekitar 6 mm atau sebesar 75%. Distribusi sendi plastis 

menunjukkan bahwa sistem base isolation mengalami leleh pertama sebesar 0,046 m 

arah-x dan 0,036 m arah-y sedangkan sistem fixed based terjadi sebesar 0,010 m arah-

x dan 0,011 arah-y yang mengindikasikan bahwa sistem base isolation memiliki 

kapasitas deformasi yang lebih tinggi sebelum mengalami kerusakan. Meskipun kedua 

sistem berada pada tingkat kinerja Immediate Occupancy (IO), sistem base isolation 

menunjukkan kinerja seismik yang jauh lebih baik dalam mereduksi respons struktur 

dan mempertahankan kondisi operasional pascagempa. 

 

Kata Kunci: base isolation, High Damping Rubber Bearing (HDRB), pushover 

analysis, kinerja struktur, respons gempa. 
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ABSTRACT 

Indonesia is located within the Pacific Ring of Fire, making it highly susceptible to 

seismic activity due to the interaction of active tectonic plates. This condition 

necessitates the implementation of earthquake-resistant structural systems capable of 

improving structural safety and performance, particularly for public and educational 

buildings. This study aims to analyze the effect of applying a High Damping Rubber 

Bearing (HDRB) base isolation system on the seismic response and structural 

performance of the Integrated Lecture Building of IAIN Kudus. The building was 

modified from seven to nine stories, and the seismic location was adjusted to the 

Special Region of Yogyakarta to represent a higher seismic hazard. Structural analysis 

was conducted using a three-dimensional response spectrum method in accordance 

with SNI 1726:2019, while structural performance was evaluated through nonlinear 

static pushover analysis based on the ATC-40 guidelines. Two structural 

configurations were investigated: a fixed-base system and an HDRB base-isolated 

system. The results indicate that the implementation of base isolation increased the 

fundamental period of the structure from approximately 0.75 s to 6.5 s. In addition, the 

base shear was significantly reduced from 31,436.97 kN to 4,178.41 kN, representing 

an 87% reduction, while the average inter-story drift decreased from approximately 24 

mm to 6 mm, corresponding to a 75% reduction. The plastic hinge distribution showed 

that the first yielding in the base-isolated structure occurred at displacements of 0.046 

m in the X-direction and 0.036 m in the Y-direction, whereas the fixed-base structure 

experienced first yielding at 0.010 m and 0.011 m, respectively, indicating that the 

base-isolated system possesses greater deformation capacity before sustaining 

structural damage. Although both structural systems satisfied the Immediate 

Occupancy (IO) performance level, the HDRB base isolation system demonstrated 

substantially superior seismic performance by effectively reducing structural 

responses and maintaining post-earthquake operational functionality. 

Keywords: Base isolation, High Damping Rubber Bearing (HDRB), pushover 

analysis, structural performance, seismic response. 
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