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ABSTRAK

Indonesia terletak pada pertemuan lempeng tektonik seperti lempeng
Eurasia, lempeng Indo-Australia, dan lempeng Pasifik, sehingga gempa bumi
merupakan fenomena alam yang sering terjadi. Dikarenakan hal tersebut dibuat
beberapa rencana perancangan sistem struktur bangunan untuk mengurangi resiko
atau kerusakan akibat gempa yang terjadi, perencanaan tersebut ialah performance
based seismic design. Seiring berjalannya waktu, bangunan seismik alternatif mulai
dikembangkan, berdasarkan prinsip penggunaan base isolation untuk mengurangi
gaya seismik yang bekerja pada struktur atas, jenis-jenis base isolation yang akan
digunakan adalah High Damping Rubber Bearing (HDRB), Lead Rubber Bearing
(LRB), dan Friction Pendulum System (FPS).

Struktur ini akan dianalisis menggunakan aplikasi SAP2000, dan akan dibuat
4 permodelan yaitu bangunan fix base, high damping rubber bearing, lead rubber
bearing, dan friction pendulum system untuk beban gempa akan digunakan respon
spektrum Banjarmasin. Setelah itu akan diperoleh nilai drift ratio,yang dimana nilai
tersebut digunakan untuk menentukan level kinerja suatu struktur.

Berdasarkan hasil analisis, dapat disimpulkan bahwa penggunaan base
isolation dapat mereduksi drift ratio terhadap bangunan fix base. High Damping
Rubber Bearing mereduksi drift ratio pada lantai teratas sebesar 27% arah X dan 45%
arah Y, Lead Rubber Bearing mereduksi drift ratio lantai teratas sebesar 28% arah
X dan 45% arah Y, Friction Pendulum System mereduksi drift ratio lantai teratas
sebesar 38% arah X dan 55% arah Y. Dari hasil drift ratio didapat bahwa 4
permodelan struktur masuk dalam level kinerja immediate occupancy (I10) dimana

drift masih berada dibawah 0,01

Kata kunci : High Damping Rubber Bearing ; Lead Rubber Bearing ; Friction
Pendulum System ; Drift Ratio ; Level kinerja
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ABSTRACT

Indonesia is located at the confluence of tectonic plates such as the Eurasian
plate, Indo-Australian plate, and Pacific plate, so earthquakes are a natural
phenomenon that often occurs. Due to this, several building structure system design
plans were made to reduce the risk or damage caused by the earthquake that
occurred. The plan is a performance-based seismic design. Over time, alternative
seismic buildings began to be developed based on the principle of using base
isolation to reduce seismic forces acting on the upper structure. The types of base
isolation to be used are high-damping rubber bearings (HDRB), lead rubber
bearings (LRB), and friction pendulum systems (FPS).

This structure will be analyzed using the SAP2000 application, and 4 models
will be made, namely buildings that use a fixed base and buildings that use base
isolation in the form of high-damping rubber bearings, lead rubber bearings, and
friction pendulum systems. For earthquake loads, the Banjarmasin response
spectrum will be used. After that, the drift ratio value will be obtained, which is used

to determine the performance level of a structure.

Based on the analysis, it can be concluded that the use of base isolation can
reduce the drift ratio of the fixed-base building. High-damping rubber bearings
reduce the drift ratio on the top floor by 27% in the X direction and 45% in the Y
direction, lead rubber bearings reduce the drift ratio of the top floor by 28% in the
X direction and 45% in the Y direction, and the friction pendulum system reduces
the drift ratio of the top floor by 38% in the X direction and 55% in the Y direction.
From the results of the drift ratio, it is found that the four structural models are

included in the immediate occupancy (10) performance level where the drift is still

below 0.01.

Keyword : high-damping rubber bearings ; lead-rubber bearings ; friction-

pendulum systems ; drift ratio ; performance level
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