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ABSTRAK

Indonesia merupakan negara dengan aktivitas seismik yang tinggi, termasuk
Kota Surabaya yang dikategorikan berada pada zona bahaya sedang menurut Peta
Gempa dan memiliki potensi terdampak aktivitas Sesar Kendeng. Kondisi tersebut
menuntut pengembangan teknologi mitigasi gempa pada bangunan, salah satunya
melalui penerapan sistem base isolation tipe High Damping Rubber Bearing (HDRB)
yang berfungsi mengurangi respons dinamis struktur. Penelitian ini bertujuan
membandingkan kinerja seismik dan biaya gedung beton bertulang 6 lantai di
Surabaya dengan analisis pushover berdasarkan FEMA 356 & 440 serta perhitungan
rencana anggaran biaya

Hasil analisis menunjukkan bahwa penerapan sistem High Damping Rubber
Bearing (HDRB) memiliki karakteristik yang berbeda dibandingkan struktur
konvensional (Fixed Base) berdasarkan standar FEMA 356 dan FEMA 440. Model
Fixed Base berada pada level Immediate Occupancy (I0) pada arah X dengan nilai
drift 0,90%—-0,92%, namun turun ke level Life Safety (LS) pada arah Y dengan nilai
drift 1,00%. Sebaliknya, model HDRB berada sepenuhnya pada level Life Safety (LS)
dengan nilai drift 1,65%—1,77% (arah X) dan 1,68%—1,82% (arah Y).

Analisis biaya menunjukkan sistem Fixed Base membutuhkan total investasi
sebesar Rp 23.616.000.000,00, sedangkan sistem HDRB menjadi lebih mahal dengan
total biaya Rp 24.462.000.000,00. Penggunaan teknologi HDRB ini mengakibatkan
kenaikan investasi awal sebesar Rp 846.000.000,00 (3,58%) akibat adanya biaya
pengadaan unit bantalan. Dengan demikian penggunaan sistem HDRB lebih efektif
melindungi integritas struktur utama dari beban gempa karena deformasi dipusatkan
pada perangkat isolator bawah dibandingkan dengan sistem Fixed Base yang kaku.

Kata Kunci: Isolasi dasar, HDRB, Tingkat kinerja struktur, Biaya Konstruksi
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ABSTRACT

Indonesia is a country with high seismic activity, including Surabaya, which
is categorized in a moderate hazard zone according to the Earthquake Map and has
the potential to be affected by the Kendeng Fault activity. This condition demands
earthquake mitigation technology in buildings, one of which is through implementing
a High Damping Rubber Bearing (HDRB) base isolation system that reduces
structural dynamic response. This study aims to compare the seismic performance and
costs of a 6-story reinforced concrete building in Surabaya using pushover analysis
based on FEMA 356 & 440, and budget estimation.

The analysis results show that the implementation of the High Damping
Rubber Bearing (HDRB) system possesses different characteristics compared to the
conventional structure (Fixed Base) based on the FEMA 356 and FEMA 440
standards. The Fixed Base model is at the Immediate Occupancy (I0) level in the X-
direction with a drift value of 0.90%-0.92%, but drops to the Life Safety (LS) level in
the Y-direction with a drift value of 1.00%. Conversely, the HDRB model is fully at
the Life Safety (LS) level with drift values of 1.65%—1.77% (X-direction) and 1.68%—
1.82% (Y-direction).

Cost analysis indicates that the Fixed Base system requires a total investment
of IDR 23,616,000,000.00, whereas the HDRB system becomes more expensive with
a total cost of IDR 24,462,000,000.00. The application of this HDRB technology
results in an increase in the initial investment by IDR 846,000,000.00 (3.58%) due to
the procurement costs of the bearing units. Thus, the use of the HDRB system is more
effective in protecting the integrity of the main structure from earthquake loads
because the deformation is concentrated on the lower isolation devices compared to
the rigid Fixed Base system.

Kata Kunci: Base Isolation, (HDRB), Structural performance level, Construction
cost
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