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INTISARI
Kolom beton bertulang memegang peranan penting dalam struktur

bangunan tahan gempa karena harus memiliki kapasitas aksial tinggi, daktilitas, dan
ketahanan deformasi yang baik. Kegagalan kolom dapat menyebabkan keruntuhan
total bangunan. Salah satu metode efektif untuk meningkatkan kinerjakolom adalah
penggunaan sistem sengkang berlapis ganda yang terbukti mampu meningkatkan
kekuatan aksial, daktilitas, dan ketahanan deformasi lateral.

Penelitian ini menganalisis kinerja kolom beton bertulang dengan sistem
pengekangan ganda melalui simulas numerik menggunakan perangkat lunak
Abaqus/CAE Learning Edition 2023. Tiga jenis spesimen diuji, yaitu tanpa
pengekangan, pengekangan tunggal, dan pengekangan ganda. Variasi yang
dianalisis seperti misalnya bentuk sengkang bagian dalam (lingkaran dan spira),
jarak antar lapisan sengkang, jumlah tulangan longitudinal, dan bentuk penampang
kolom. Pengujian dilakukan dalam duatahap, yaitu pembebanan aksial monotonik
dan kombinasi aksial monotonik sertalateral siklik.

Hasil menunjukkan bahwa sistem pengekangan ganda meningkatkan
kekuatan aksial, daktilitas, dan deformasi. Sengkang spiral lebih efektif
meningkatkan daktilitas, sedangkan sengkang lingkaran menunjukkan kapasitas
aksial lebih tinggi.

Kata kunci: Kolom beton bertulang, pengekangan ganda, beban aksial
monotonik, siklik lateral, metode elemen hingga.



ABSTRACT
Reinforced concr ete columns play an important rolein earthquake-resistant

building structures because they must have high axial capacity, ductility, and good
deformation resistance. Column failure can lead to the complete collapse of the
building. One effective method to improve column performanceisthe use of double-
layered stirrups which have been proven to be able to increase axial strength,
ductility, and lateral deformation resistance.

This study analyzes the performance of reinforced concrete columns with a
double confinement system through numerical simulations using Abaqus/CAE
Learning Edition 2023 software. Three types of specimens were tested, namely
unconfined (no confinement), singly confined (one layer of confinement), and
doubly confined specimens (two layers of confinement). The variations analyzed
are such as the shape of the inner single (circle and spiral), the distance between
the single layers, the number of longitudinal reinforcements, and the cross-
sectional shape of the column. The test was carried out in two stages, namely
monotonic axial loading and a combination of monotonic and cyclic lateral.

The results show that the double-confinement system improves axial
strength, ductility, and deformation. Spiral stirrups are more effectivein increasing

ductility, while circular gtirrups show higher axial capacity.

Keywords: Reinforced concrete columns, double confinement, monotonic axial
loads, lateral cyclic, finite element methods.
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