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ABSTRAK

Indonesia sering sekali diguncang gempa bumi karena berada di jalur
gempa pasifik ( Circum Pasific Earthquake Belt ) dan jalur gempa Asia ( Trans
Asiatic Earthquake Belt. Saat terjadi gempa diharapkan bangunan mampu
menerima gaya gempa pada level tertentu tanpa terjadi kerusakan yang signifikan

pada strukturnya.

Metode Direct Displacement Based Design (DDBD) merupakan metode
baru dalam perhitungan struktur bangunan terhadap gempa berbasis kinerja
(perfomance based design). Pada kajian ini digunakan gedung perkantoran yang
berlokasi di Medan untuk di evaluasi pada target kinerja Life Safety (ATC-40).
Analisis dilaksanakan dengan bantuan software ETABS untuk mengetahui gaya-
gaya dalam elemen struktur dan mengetahui perilaku struktur dengan menggunakan
analisis non-linear pushover. Sedangkan untuk perbandingan respon gempa

dilakukan dengan metode DDBD dan SNI 1726:2019 sebagai pedoman peraturan.

Hasil evaluasi gedung perkantoran dengan kelas situs Tanah Sedang (SD)
didapat tingkat kinerja untuk arah X adalah 0,024 dan arah Y adalah 0,015, yang
dimana batasan nilai /ife safety adalah 0,02. Sehingga dapat disimpulkan untuk arah
X bangunan sudah melebihi batasan nilai untuk /ife safety, sedangkan arah Y
memenuhi target kinerja. Lalu penulis melakukan 77ial and Error dengan cara
mengecek kembali kinerja bangunan jika diperkecil nya Respon Spektrum dengan
cara memakai kelas situs Tanah Keras (SC) dan didapat tingkat kinerja 0,0179
untuk arah X dan 0,0123 untuk arah Y dan dapat disimpulkan bangunan memenuhi
level kinerja /ife safety. Dari hasil perbandingan antara parameter — parameter hasil
analisis dengan tabel faktor R, Q, dan Cd yang ada di SNI 1726:2019, dapat
disimpulkan klasifikasi struktur masuk dalam kategori Sistem Rangka Pemikul

Momen Khusus (SRPMK).

Kata Kunci : perfomance based seismic design, respon spektrum, direct

displacement based design.



ABSTRACT

Indonesia is frequently shaken by earthquakes because it is in the Pacific
earthquake belt (Circum Pacific Earthquake Belt) and the Asian earthquake belt
(Trans Asiatic Earthquake Belt). When an earthquake occurs, it is hoped that
buildings will be able to accept seismic forces at a certain level without causing

significant damage to the structure.

The Direct Displacement Based Design (DDBD) method is a new method
for calculating performance based design for building structures against
earthquakes. In this study, an office building located in Medan was used to evaluate
the Life Safety performance target (ATC-40). The analysis was carried out with the
help of ETABS software to determine the forces in the structural elements and to
determine the behavior of the structure using non-linear pushover analysis.
Whereas the comparison of earthquake response was carried out using the DDBD

method and SNI 1726: 2019 as a regulatory guideline.

The results of the evaluation of office buildings with the Medium Land (SD)
site class obtained the performance level for the X direction is 0.024 and the Y
direction is 0.015, where the life safety value limit is 0.02. So it can be concluded
that for the X direction the building has exceeded the value limit for life safety,
while the Y direction meets the performance target. Then the authors conducted a
Trial and Error by checking the performance of the building again if the Spectrum
Response was reduced by using the Hard Soil (SC) site class and obtained a
performance level of 0.0179 for the X direction and 0.0123 for the Y direction and
it can be concluded that the building meets the level life safety performance. From
the results of the comparison between the parameters of the analysis results with
the R, Q, and Cd factor tables in SNI 1726: 2019, it can be concluded that the
classification of structures falls into the category of Special Moment Resisting

Frame Systems (SRPMK).

Keywords: performance based seismic design, spectrum response, direct

displacement based design.
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