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ABSTRAK 
 

 

 
ALFIN LIYANTO. Analisis Perbandingan Desain Menggunakan 

Metode Ultimate Strength Dan Metode Performance Based 
Design(dibimbing oleh Dr. Ir. Richard Frans, S.T, M.T., dan Ir. Hendry Tanoto 
Kalangi, S.T, M.T.). 

Perencanaan struktur tahan gempa di Indonesia umumnya mengacu 
pada metode Ultimate Strength Design berbasis SNI 1726:2019, yang 
berfokus pada kekuatan untuk mencegah keruntuhan. Namun, metode ini 
tidak memberikan gambaran jelas mengenai tingkat kerusakan pasca- 
gempa. Sebagai alternatif, metode Performance Based Design dapat 
merencanakan struktur agar mencapai level kinerja tertentu saat terjadi 
gempa. 

Penelitian ini bertujuan membandingkan hasil desain struktur gedung 
perkantoran 6 lantai di Jakarta dengan menggunakan metode Ultimate 
Strength Design dan Performance Based Design. Analisis dilakukan secara 
numerik menggunakan software ETABS v20. 

Desain awal dilakukan dengan metode Ultiamte Strength Design, 
yang menghasilkan dimensi kolom 40cm x 40cm dan dinyatakan aman 
berdasarkan batasan simpangan antar lantai pada SNI. Dengan desain 
yang sama, dilakukan analisis menggunakan Pushover Analysis dan 
ditemukan hasil desain mencapai level kinerja Life Safety. Untuk mencapai 
target kinerja yang diinginkan, yaitu Immediate Occupancy, dilakukan 
modifikasi desain dengan memperbesar dimensi kolom menjadi 50cm x 
50cm. Hasilnya menunjukkan bahwa desain Perfomance Based Design 
dengan kolom 50cm x 50cm berhasil mencapai level kinerja Immediate 
Occupancy. Studi ini menyimpulkan bahwa Performance Based Deisgn 
memberikan pemahaman yang lebih baik terhadap perilaku aktual struktur 
dan memungkinkan perancangan untuk target fungsionalitas pasca-gempa 
yang spesifik, meskipun berpotensi memerlukan elemen struktur yang lebih 
besar dibandingkan desain Ultimate Strength Design konvensional. 
Implikasi dari penelitian ini adalah desain Utlimate Strength memiliki 
batasan signifikan dalam fungsionalitas pasca-gempa, Oleh karena itu, 
direkomendasikan untuk dapat mengetahui fungsionalitas pasca-gempa 
terjadi dapat menggunakan metode Performance Based Design. 

 
Kata Kunci: Ultimate Strength Design, Performance-Based Design, 

Pushover Analysis, Level Kinerja, ETABS, Immediate Occupancy. 



 

 
ABSTRACT 

 
ALFIN LIYANTO. Comparison Analysis of Designs Using the Ultimate 

Strength Method and the Performance-Based Design Method (supervised 
by Dr. Ir. Richard Frans, S.T, M.T., and Ir. Hendry Tanoto Kalangi, S.T, M.T.). 

Earthquake-resistant structural design in Indonesia generally refers to 
the Ultimate Strength Design method based on SNI 1726:2019, which 
focuses on strength to prevent collapse. However, this method does not 
provide a clear picture of the level of post-earthquake damage. As an 
alternative, Performance-Based Design methods can plan structures to 
achieve a specific performance level during an earthquake. 

This research aims to compare the results of designing a 6-story office 
building structure in Jakarta with using the Ultimate Strength Design and 
Performance Based Design methods. The analysis was performed 
numerically using ETABS v20 software. 

The initial design was done using the Ultimate Strength Design 
method, which resulted in column dimensions of 40cm x 40cm and was 
deemed safe based on the inter-story drift limits in SNI. Using the same 
design, the analysis was performed using Pushover Analysis and the design 
results were found to reach the Life Safety performance level. To achieve 
the desired performance target, which is Immediate Occupancy, design 
modifications were made by increasing the column dimensions to 50cm x 
50cm. The results show that the Performance Based Design with 50cm x 
50cm columns successfully achieved the Immediate Occupancy 
performance level. This study concludes that Performance-Based Design 
provides a better understanding of actual structural behavior and allows for 
design to specific post-earthquake functionality targets, although it may 
potentially require larger structural elements compared to conventional 
Ultimate Strength design. The implication of this research is that the 
Ultimate Strength design has significant limitations in post-earthquake 
functionality. Therefore, it is recommended to determine post-earthquake 
functionality using the Performance Based Design method. 

 
Keywords: Ultimate Strength Design, Performance-Based Design, 

Pushover Analysis, Performance Level, ETABS, Immediate Occupancy. 
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