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ABSTRAK 

Disusun oleh: 

Amar Shaka Prakasa 

22035010128 

 

Perkembangan kawasan Java Integrated Industrial and Ports Estate (JIIPE) di 

Kecamatan Manyar, Kabupaten Gresik, meningkatkan kebutuhan hunian vertikal yang 

mampu mengakomodasi pertumbuhan penduduk dan aktivitas industri. Di sisi lain, 

Kabupaten Gresik merupakan wilayah dengan potensi bahaya gempa sehingga 

diperlukan perencanaan struktur bangunan yang memenuhi persyaratan ketahanan 

gempa. Salah satu alternatif yang dapat diterapkan adalah sistem beton pracetak yang 

menawarkan beberapa keunggulan dibandingkan metode konvensional. Namun, 

penerapan sistem beton pracetak memerlukan perhatian khusus terhadap sambungan 

antar elemen, tahapan ereksi, serta kinerja struktur terhadap beban gempa.Penelitian 

ini bertujuan merencanakan struktur Apartemen 18 lantai di kawasan JIIPE Manyar 

Gresik menggunakan sistem beton pracetak, merencanakan sambungan antar elemen 

pracetak dengan sistem sambungan basah, menyusun metode pelaksanaan, serta 

mengevaluasi kinerja struktur terhadap beban gempa menggunakan analisis statik 

nonlinier (pushover analysis). Hasil penelitian menunjukkan bahwa elemen struktur 

pracetak memenuhi persyaratan kekuatan pada kondisi pengangkatan, penumpukan, 

sebelum komposit, dan setelah komposit. Setelah komposit, elemen pracetak dan 

overtopping bekerja secara monolit dalam menahan kombinasi beban terfaktor. 

Sambungan balok menggunakan Modix Rebar Coupler, sedangkan sambungan kolom 

menggunakan NMB Splice Sleeve, yang dipadukan dengan konsol pendek, grouting, 

dan overtopping sehingga mampu menjamin kontinuitas struktur. Hasil analisis 

menunjukkan bahwa shear wall memikul gaya geser dasar sebesar 71,378% pada arah 

X dan 73,892% pada arah Y, sedangkan Sistem Rangka Pemikul Momen Khusus 

memikul 28,621% dan 26,107%, sehingga memenuhi persyaratan sistem ganda 

menurut SNI 1726:2019. Berdasarkan analisis pushover, diperoleh performance point 

sebesar Sa = 0,377 g dan Sd = 397,789 mm pada arah X, serta Sa = 0,431 g dan Sd = 

390,094 mm pada arah Y. Struktur berada pada tingkat kinerja Immediate Occupancy 

(IO) dengan nilai daktilitas sebesar 5,715 pada arah X dan 5,682 pada arah Y, sehingga 

termasuk kategori daktilitas penuh. 

 

Kata kunci: Beton Pracetak, Kinerja Struktur, Mechanical Coupler, Sambungan 

Basah , Splice Sleeve. 
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ABSTRACT 

Amar Shaka Prakasa 

22035010128 

 

The development of the Java Integrated Industrial and Ports Estate (JIIPE) in Manyar 

District, Gresik Regency, has increased the demand for vertical housing to 

accommodate population growth and industrial activities. At the same time, Gresik 

Regency is located in a seismic-prone region, requiring building structures to comply 

with earthquake-resistant design provisions. One alternative is the use of a precast 

concrete system, which offers advantages such as faster construction, improved quality 

of structural elements, and greater efficiency compared with conventional cast-in-

place construction. However, the implementation of precast concrete systems requires 

special attention to the connections between precast elements, erection procedures, 

and structural performance under seismic loading.This study aims to design an 18-

story apartment building in the JIIPE Manyar Gresik area using a precast concrete 

system, design wet-joint connections between precast elements, develop the 

construction method, and evaluate the seismic performance of the structure using 

nonlinear static (pushover) analysis. The results indicate that the precast structural 

elements satisfy the strength requirements during lifting, stacking, pre-composite, and 

post-composite conditions. After composite action, the precast elements and the 

concrete overtopping act monolithically to resist the factored load combinations. Beam 

connections utilize Modix Rebar Couplers, while column connections employ NMB 

Splice Sleeves, combined with short corbels, grouting, and concrete overtopping to 

ensure structural continuity. The analysis shows that the shear walls resist 71.378% of 

the base shear in the X-direction and 73.892% in the Y-direction, while the Special 

Moment Resisting Frame (SMRF) carries 28.621% and 26.107%, respectively, thereby 

satisfying the dual structural system requirements specified in SNI 1726:2019. Based 

on the pushover analysis, the performance point was obtained at Sa = 0.377 g and Sd 

= 397.789 mm in the X-direction, and Sa = 0.431 g and Sd = 390.094 mm in the Y-

direction. The structure achieved the Immediate Occupancy (IO) performance level, 

with ductility values of 5.715 in the X-direction and 5.682 in the Y-direction, indicating 

that the structure can be classified as having full ductility. 

 

Keywords: Precast Concrete, Structural Performance, Mechanical Coupler, Wet 

Joint,Splice Sleeve.  
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