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ABSTRAK  

 

Indonesia merupakan negara yang rawan terjadi gempa bumi karena berada di 

pertemuan empat lempeng tektonik dunia, sehingga bangunan gedung harus 

dirancang dengan struktur yang aman terhadap beban gempa. Struktur balok dan 

kolom sebagai elemen utama penahan beban lateral perlu dievaluasi, terutama pada 

bangunan eksisting yang dibangun sebelum peraturan gempa terbaru diberlakukan. 

Penelitian ini bertujuan untuk mengevaluasi keamanan struktur balok dan kolom 

pada Gedung Rektorat Universitas Muhammadiyah Purwokerto berdasarkan SNI 

1726:2019, serta menentukan level kinerja strukturnya menggunakan analisis 

pushover mengacu pada ATC-40. Pemodelan dilakukan menggunakan SAP2000 

V22, dengan evaluasi berupa pemeriksaan jumlah ragam mode, perbandingan gaya 

gempa statik dan dinamik, simpangan antar lantai, serta pengaruh efek P-delta. 

Hasil analisis menunjukkan bahwa struktur memenuhi syarat kelayakan 

berdasarkan SNI 1726:2019, dengan partisipasi massa kumulatif hingga mode ke-

12 mencapai 92,21% (arah X) dan 91,44% (arah Y), gaya gempa statik dan dinamik 

setara sebesar 3.893 kN, simpangan antar lantai maksimum sebesar 28,121 mm < 

83 mm, dan rasio P-delta sebesar 0,02–0,03 < 0,2. Namun, kurva kapasitas pada 

analisis pushover tidak terbentuk karena 383 elemen struktur tidak lolos 

pemeriksaan frame capacity check, sehingga level kinerja struktur tidak dapat 

ditentukan sesuai pedoman ATC-40. 

Kata Kunci : evaluasi struktur, gempa, gedung rektorat. 
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ABSTRACT 

 

Indonesia is a country prone to earthquakes due to its location at the convergence 

of four major tectonic plates. Therfore, building structures must be designed to 

safely withstand seismic loads. Beams and columns, as the main elements resisting 

lateral loads, need to be evaluated, especially in existing buildings constructed 

prior to the enforcement of the latest seismic regulations. This study aims to 

evaluate the safety of the beam and column structuresof the Rectorate Building at 

Universtias Muhammadiyah Purwokerto based on SNI 1726:2019, and to 

determine the structures performance level using pushover analysis following  

ATC-40 guidelines. The model of structure was conducted using SAP2000 V22, with 

evaluations including mode number checks, comparison of static and dynamic 

seismic forces, inter-story drifts, and the effects of P-delta. The analysis results 

show that the structures meets the eligibility requirements based on SNI 1726:2019, 

cumulative mass participation up to the 12th mode reaching 92.21% in the X-

direction and 91.44% in the Y-direction. The equivalent static and dynamic seismic 

forces is 3,893kN, the maximum inter-story drifts is 28.121 mm to 83 mm, and the 

P-delta ratio ranges from 0.02 to 0.03, which is below the 0,2 threshold. However, 

the capacity curve in the pushover analysis could not be generated because 383 

structural elements failed the frame capacity check. As a result, the performance 

level of the structure could not be determined according to the ATC-40 guidelines. 

Keywords: evaluation of structure, earthquake, rectorate building. 
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