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ABSTRAK

Kota Surabaya memiliki potensi bahaya gempa akibat berada pada patahan aktif di
sekitarnya, sehingga struktur perlu direncanakan terhadap beban gempa. Gedung Hotel
Patra Surabaya memiliki denah tidak beraturan berbentuk huruf L yang berpotensi
menimbulkan ketidakberaturan torsi akibat distribusi massa dan kekakuan yang tidak
merata. Penelitian ini bertujuan merencanakan sistem dilatasi, menentukan lokasi
pembagian blok, material sambungan dilatasi, serta menganalisis kinerja seismik
struktur pada kondisi tanpa dilatasi dan dengan dilatasi. Model tanpa dilatasi
merupakan bangunan utuh berbentuk L, sedangkan dengan dilatasi bangunan
dipisahkan menjadi dua blok, yaitu Model 1 merupakan blok pertama dan Model 2
merupakan blok kedua. Evaluasi kinerja seismik menggunakan pendekatan
Performance-Based Design dengan metode Pushover Analysis berdasarkan ATC-40
dan SNI 1726:2019. Hasil analisis menunjukkan displacement maksimum Model 1
sebesar 88,209 mm arah X dan 73,431 mm arah Y, pada Model 2 sebesar 71,841 mm
arah X dan 85,047 mm arah Y, sehingga diperoleh jarak dilatasi (dmt) sebesar 150
mm. Sambungan dilatasi menggunakan material aluminium dengan kapasitas
pergerakan £75 mm (termal) dan 150 mm (seismik), bersifat fleksibel dan elastis. Hasil
Analisis pushover menunjukkan bahwa Model 1 dan Model 2 berada pada tingkat
kinerja Immediate Occupancy, dengan daktilitas pada Model 1 sebesar 9,89 arah X
dan 7,65 arah Y, Model 2 sebesar 9,59 arah X dan 7,94 arah Y. Hasil perbandingan
kinerja seismik menunjukkan bahwa model tanpa dilatasi memiliki displacement
maksimum yang lebih besar yaitu 173,404 mm arah X dan 145,164 mm arah Y,
sedangkan Model 1 sebesar 172,933 mm arah X dan 141,229 mm arah Y, Model 2
sebesar 137,923 mm arah X dan 165,639 mm arah Y. Nilai rasio drift pada model tanpa
dilatasi lebih besar, yaitu 1,149 arah X dan 1,116 arah Y, dibandingkan dengan Model
1 sebesar 1,087 arah X dan 1,073 arah Y, pada Model 2 sebesar 1,020 arah X dan 1,104
arah Y. Kebutuhan penulangan kolom tanpa dilatasi lebih besar yaitu K1 32D22, K2
28D22, K3 24D22 dibandingkan dengan sistem dilatasi yaitu K1 28D22, K2 24D22,
K3 20D22. Dengan demikian, penerapan sistem dilatasi terbukti mampu
meningkatkan kinerja seismik melalui penurunan displacement maksimum dan nilai
rasio drift, serta menghasilkan struktur yang lebih aman dan ekonomis.

Kata Kunci : Sistem Dilatasi, Displacement, Pushover Analysis, Daktilitas
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COMPARISON OF SEISMIC PERFORMANCE OF THE PATRA SURABAYA
HOTEL BUILDING STRUCTURE WITH A DILATATION SYSTEM USING
PUSHOVER ANALYSIS
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Achmad Fadli Erlangga
22035010001

ABSTRACT

The city of Surabaya has a potential earthquake hazard due to its proximity to active
faults; therefore, structures must be designed to resist seismic loads. The Patra Hotel
Surabaya building has an irregular L-shaped plan, which may lead to torsional
irregularities due to the uneven distribution of mass and stiffness. This study aims to
design an expansion joint (dilatation) system, determine the location of structural
separation, select appropriate joint materials, and analyze the seismic performance of
the structure in both conditions: without and with dilatation. The model without
dilatation represents the original L-shaped building as a single structure, while the
dilatation model separates the building into two blocks, where Model 1 represents the
first block and Model 2 represents the second block. The seismic performance
evaluation is carried out using a Performance-Based Design approach through
Pushover Analysis based on ATC-40 and SNI 1726:2019. The analysis results show
that the maximum displacement of Model 1 is 88.209 mm in the X direction and 73.431
mm in the Y direction, while Model 2 has 71.841 mm in the X direction and 85.047 mm
in the Y direction. Based on these results, the required expansion joint gap (omt) is
150 mm. The expansion joint uses aluminum material with a movement capacity of
+75 mm for thermal effects and 150 mm for seismic effects, exhibiting flexible and
elastic behavior. The pushover analysis results indicate that both Model 1 and Model
2 achieve the Immediate Occupancy performance level, with ductility values of 9.89
(X direction) and 7.65 (Y direction) for Model 1, and 9.59 (X direction) and 7.94 (Y
direction) for Model 2. The comparison of seismic performance shows that the model
without dilatation has a larger maximum displacement, reaching 173.404 mm in the X
direction and 145.164 mm in the Y direction. In comparison, Model I has 172.933 mm
(X) and 141.229 mm (Y), while Model 2 has 137.923 mm (X) and 165.639 mm (Y). The
drift ratio of the model without dilatation is also higher, at 1.149 (X) and 1.116 (Y),
compared to Model 1 with 1.087 (X) and 1.073 (Y), and Model 2 with 1.020 (X) and
1.104 (Y). Furthermore, the column reinforcement requirements in the model without
dilatation are greater (K1 32D22, K2 28D22, K3 24D22) compared to the dilatation
system (K1 28D22, K2 24D22, K3 20D22). Therefore, the implementation of a
dilatation system is proven to improve seismic performance by reducing maximum
displacement and drift ratio, while also resulting in a safer and more economical
structural design.

Keyword : Dilatation System, Displacement, Pushover Analysis, Ductility
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