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EVALUASI KINERJA STRUKTUR GEDUNG BERTINGKAT BETON
BERTULANG DENGAN METODE RESPONSE SPECTRUM DAN TIME HISTORY

Rizkika Annastasya Putri'

ABSTRAK

Pertumbuhan urbanisasi di Jakarta memerlukan fasilitas parkir yang efisien dan
terintegrasi dengan sistem transportasi publik. Salah satu bentuk implementasinya adalah
pembangunan gedung parkir bertingkat pada kawasan Park and Ride MRT Lebak Bulus.
Studi ini bertujuan untuk mengevaluasi kinerja struktur gedung parkir tersebut terhadap
beban gempa dan gravitasi, menggunakan pendekatan analisis dinamik berupa Response
Spectrum dan Time history Analysis, sesuai dengan ketentuan SNI 1726:2019.

Model struktur yang dianalisis adalah gedung beton bertulang sesuai standar SNI
1726:2019, dimodelkan dalam ETABS dengan parameter seismik sesuai lokasi proyek. Hasil
analisis menunjukkan bahwa metode Response Spectrum memberikan respons maksimum
struktur terhadap gempa desain, sementara Time history Analysis mengevaluasi perilaku
dinamisnya secara lebih rinci.

Evaluasi struktur dilakukan berdasarkan analisis data base reaction, rasio PPM kolom,
gaya dalam elemen balok, serta joint displacements dan story drift yang diperoleh dari
kombinasi pembebanan envelope non-gempa, respons spectrum, dan time history. Analisis
ini bertujuan untuk menilai kinerja struktur gedung parkir terhadap beban gempa dan beban
gravitasi secara simultan. Hasil studi menunjukkan bahwa struktur mampu menahan gaya-
gaya internal dan deformasi dalam batas aman sesuai regulasi, serta memberikan gambaran
teknis yang dapat dijadikan referensi dalam perancangan gedung serupa di wilayah rawan

gempa.

Kata kunci: Evaluasi struktur, Response Spectrum, Time history Analysis, ETABS, Gedung
Parkir, MRT Lebak Bulus.

vii



Universitas Bakrie

EVALUATION OF REINFORCED CONCRETE MULTI-STORY BUILDING
STRUCTURAL PERFORMANCE USING RESPONSE SPECTRUM AND TIME
HISTORY METHODS

Rizkika Annastasya Putri

ABSTRACT

The rapid urbanisation in Jakarta requires efficient parking facilities that are
integrated with public transportation systems. One such implementation is the construction
of a multi-story parking structure at the Park and Ride MRT Lebak Bulus station. This study
aims to evaluate the structural performance of the parking facility under seismic and gravity
loads using dynamic analysis approaches, namely Response Spectrum and Time history
Analysis, in accordance with SNI 1726:2019.

The structural model analysed is a reinforced concrete building designed according to
national standards and modelled in ETABS, with seismic parameters tailored to the project’s
location. The Response Spectrum method captures the maximum structural response to
design-level earthquakes, while the Time history Analysis provides a more detailed
assessment of dynamic behavior.

A structural evaluation was conducted based on base reactions, column PMM ratios,
internal forces in beam elements, joint displacements, and story drift, derived from combined
load cases that included non-seismic, response spectrum, and time history scenarios. The
analysis demonstrates that the structure can withstand internal forces and deformations
within safe limits as regulated, offering technical insights that may serve as a reference for

designing similar buildings in seismic-prone regions.

Keywords: Structural evaluation, Response Spectrum, Time history Analysis, ETABS,
Parking Building, MRT Lebak Bulus.
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