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ABSTRAK 

Perencanaan struktur bangunan gedung bertingkat di wilayah Indonesia 

memerlukan perhatian khusus terhadap pengaruh beban gempa akibat tingginya 

aktivitas seismik. Gedung Fakultas Kedokteran Universitas Islam Negeri Sunan 

Ampel Surabaya direncanakan sebagai bangunan pendidikan 7 lantai dengan 

kategori risiko IV sehingga diperlukan sistem struktur yang mampu memenuhi 

aspek kekuatan, kekakuan, stabilitas, serta kinerja struktur pascagempa. Penelitian 

ini bertujuan untuk merencanakan struktur gedung menggunakan pendekatan 

Performance Based Design (PBD) serta mengevaluasi tingkat kinerja struktur 

berdasarkan analisis statik nonlinier (pushover analysis). 

Sistem struktur yang digunakan berupa Sistem Rangka Pemikul Momen Khusus 

(SRPMK) yang dikombinasikan dengan dinding geser (shear wall) sebagai penahan 

gaya lateral gempa. Analisis dan pemodelan struktur dilakukan menggunakan 

perangkat lunak ETABS dengan mengacu pada SNI 1726:2019, SNI 1727:2020, 

dan SNI 2847:2019. Evaluasi kinerja struktur dilakukan berdasarkan metode ATC-

40 melalui peninjauan capacity curve, performance point, mekanisme 

pembentukan sendi plastis, dan nilai drift ratio. 

Hasil analisis menunjukkan bahwa struktur gedung memiliki kapasitas yang 

memadai dalam menahan gaya lateral gempa dan memenuhi persyaratan ketahanan 

gempa berdasarkan pendekatan Performance Based Design. Berdasarkan evaluasi 

metode ATC-40, struktur berada pada tingkat kinerja Immediate Occupancy (IO), 

yang menunjukkan bahwa bangunan tetap dapat difungsikan setelah terjadi gempa 

dengan tingkat kerusakan struktural yang minimal. Mekanisme pembentukan sendi 

plastis terjadi secara bertahap dengan pelelehan awal pada elemen balok sebelum 

kolom, sehingga memenuhi konsep strong column weak beam dan menunjukkan 

perilaku struktur yang daktail. 

 

Kata Kunci: Performance Based Design, pushover analysis, ATC-40, ETABS, 

SRPMK, shear wall. 
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ABSTRAK 

The structural design of multi-story buildings in Indonesia requires special 

consideration for seismic loading due to the country’s high seismic activity. The 

Faculty of Medicine Building of Universitas Islam Negeri Sunan Ampel Surabaya 

is planned as a seven-story educational building classified as Risk Category IV; 

therefore, a structural system capable of fulfilling strength, stiffness, stability, and 

post-earthquake performance requirements is required. This study aims to design 

the building structure using the Performance Based Design (PBD) approach and 

to evaluate the structural performance level through nonlinear static (pushover) 

analysis. 

The structural system consists of a Special Moment Resisting Frame (SMRF) 

combined with shear walls as the primary lateral force-resisting system. Structural 

modeling and analysis were carried out using ETABS software in accordance with 

SNI 1726:2019, SNI 1727:2020, and SNI 2847:2019. Structural performance 

evaluation was conducted based on the ATC-40 method by reviewing the capacity 

curve, performance point, plastic hinge formation mechanism, and drift ratio. 

The analysis results indicate that the building structure has adequate capacity to 

resist seismic lateral loads and satisfies earthquake resistance requirements based 

on the Performance Based Design approach. According to the ATC-40 evaluation, 

the structural performance level is classified as Immediate Occupancy (IO), 

indicating that the building remains functional after an earthquake with minimal 

structural damage. The plastic hinge formation mechanism occurs gradually, 

beginning in beam elements prior to columns, thereby satisfying the strong column 

weak beam concept and demonstrating ductile structural behavior. 

 

Keywords: Performance Based Design, pushover analysis, ATC-40, ETABS, 

SMRF, shear wall. 
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