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INTISARI

Penelitian ini mengevaluasi kinerja seismik Gedung D Fakultas Geografi
UGM, yaitu bangunan rangka beton bertulang empat lantai yang dirancang dengan
SNI 03-1726-2002 dan berlokasi di Yogyakarta sebagai wilayah dengan tingkat
kegempaan tinggi. Peningkatan tuntutan desain pada SNI 1726:2019 menimbulkan
kebutuhan evaluasi ulang kapasitas struktur serta kajian retrofit yang efektif untuk
menjaga keselamatan dan memperpanjang masa layan gedung.

Studi dilakukan melalui pemodelan tiga dimensi gedung eksisting dan tiga
variasi retrofit menggunakan sistem Eccentrically Braced Frame tipe X (EBF-X)
pada fasad, menggunakan perangkat lunak ETABS v23. Analisis yang diterapkan
meliputi analisis modal, analisis statik ekuivalen, analisis respon spektrum linier
sesuai SNI 1726:2019, serta analisis pushover nonlinier dengan Capacity Spectrum
Method mengacu FEMA 356, ATC-40, EC 8:2004, dan ASCE 41-17. Parameter
kinerja yang dikaji mencakup periode fundamental, base shear, interstory drift ratio,
kurva kapasitas dan performance point, distribusi sendi plastis, serta level kinerja
Immediate Occupancy (I10), Life Safety (LS), dan Collapse Prevention (CP).

Hasil respon spektrum menunjukkan bahwa penambahan EBF-X pada ketiga
variasi konfigurasi bracing menurunkan periode fundamental, meningkatkan base
shear desain, dan mengurangi interstory drift sehingga seluruh lantai memenuhi
batas simpangan SNI 1726:2019 dengan margin yang lebih besar dibanding gedung
eksisting. Analisis pushover memperlihatkan peningkatan kapasitas geser dasar dan
base shear pada performance point di arah X, serta reduksi demand spektral dan
simpangan pada kapasitas maksimum di arah Y, dengan pola sendi plastis pada
displacement target tetap didominasi rentang A-IO pada semua model. Kinerja
global struktur eksisting berada pada kisaran 10-LS, sedangkan ketiga variasi
retrofit mencapai level IO dengan peningkatan kekakuan lateral dan pengendalian
simpangan yang signifikan. Temuan ini menunjukkan bahwa sistem EBF-X
merupakan alternatif retrofit yang efektif dan layak diterapkan pada gedung-gedung
pendidikan sejenis di wilayah rawan gempa Indonesia yang dirancang dengan
standar seismik lama.

Kata kunci : kinerja seismik, bangunan gedung eksisting, retrofit struktur,
Eccentrically Braced Frame (EBF-X), analisis pushover, analisis respon
spektrum.



ABSTRACT

This study evaluates the seismic performance of Building D of the Faculty of
Geography, Universitas Gadjah Mada, a four-story reinforced concrete
moment-resisting frame originally designed according to the Indonesian seismic
code SNI 03-1726-2002 and located in the highly seismic Yogyakarta region. The
updated seismic provisions in SNI 1726:2019 require reassessment of the
structural capacity and the development of an effective retrofit strategy to ensure
life safety and extend the service life of the building.

Three-dimensional numerical models of the existing structure and three retrofitted
configurations using exterior Eccentrically Braced Frame type X (EBF-X)
systems were developed in ETABS v23. The analysis program comprises modal
analysis, equivalent static analysis, linear response spectrum analysis in
accordance with SNI 1726:2019, and nonlinear static pushover analysis using the
Capacity Spectrum Method based on FEMA 356, ATC-40, EC 8:2004, and ASCE
41-17. The investigated performance parameters include fundamental period,
base shear, interstory drift ratio, capacity curves and performance points, plastic
hinge distribution, and global performance levels of Immediate Occupancy (10),
Life Safety (LS), and Collapse Prevention (CP).

Response spectrum results indicate that all three EBF-X retrofit configurations
reduce the fundamental period, increase design base shear, and significantly
decrease interstory drift, so that all stories satisfy the drift limits of SNI1 1726:2019
with larger safety margins than the existing building. Pushover analysis shows
increased base shear capacity and base shear at the performance point in the
X-direction, as well as reduced spectral demand and displacement at maximum
capacity in the Y-direction, while plastic hinges at the target displacement are
predominantly within the A—IO range for all models. The global performance of
the existing structure falls within the IO-LS range, whereas all retrofitted models
achieve 10 performance with substantially improved lateral stiffness and drift
control. These findings confirm that the EBF-X system is an effective and feasible
retrofit option for similar educational buildings in Indonesian high-seismic
regions that were designed according to older seismic standards.

Keywords: seismic performance, existing building, structural retrofit,
eccentrically braced frame (EBF-X), pushover analysis, response spectrum
analysis.
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