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ABSTRAK 

Dalam bidang teknik sipil dan rekayasa struktural, kolom merupakan 

elemen yang penting dalam menahan beban aksial dan lentur pada struktur 

bangunan. Kolom berfungsi untuk mendistribusikan beban dari lantai ke pondasi 

dan menjaga stabilitas bangunan. Dalam perancangan kolom, analisis yang akurat 

diperlukan untuk memastikan bahwa kolom mampu menahan beban yang 

diharapkan serta sesuai dengan peraturan dan standar keselamatan. 

Penelitian ini membahas analisis pengaruh pengekangan pada kolom beton 

bertulang terhadap perilaku keruntuhan dan hubungan Force-Displacement 

menggunakan metode elemen hingga (Finite Element Method, FEM). Dengan 

memanfaatkan perangkat lunak ABAQUS, berbagai model kolom diuji dengan 

variasi jarak sengkang serta pola pengekangan untuk mengamati perubahan 

kekuatan tekan, daktilitas, dan pola keruntuhan. 

Hasil pemodelan menunjukkan bahwa kolom dengan pengekangan bujur 

sangkar memiliki kapasitas beban aksial dan lateral tertinggi dibandingkan model 

lainnya, serta menghasilkan tegangan beton dan tegangan pada tulangan 

longitudinal yang lebih besar. Tegangan tertinggi terjadi pada tulangan longitudinal, 

yang mencapai leleh pada displacement 6,25 mm dan drift ratio 0,5%. Semakin 

besar displacement atau drift ratio, semakin tinggi tegangan yang terjadi. Bentuk 

dan jarak pengekangan terbukti sangat memengaruhi kinerja struktur kolom. 

Kata Kunci: Pengekangan, Kolom, Beton Bertulang, Metode Elemen Hingga, 

Force-Displacement, Daktilitas 
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ABSTRACT  

In civil engineering and structural engineering, columns are an important 

element in resisting axial and flexural loads in building structures. Columns serve 

to distribute loads from the floor to the foundation and maintain building stability. 

In column design, accurate analysis is required to ensure that the columns are able 

to withstand the expected loads and comply with safety regulations and standards. 

This research analyzes the effect of restraints on reinforced concrete 

columns regarding collapse behavior and force-displacement relationships using 

the Finite Element Method (FEM). Through ABAQUS simulations, column models 

with varying stirrup spacing and restraint patterns were tested to evaluate changes 

in compressive strength, ductility, and failure modes. The study is supported by a 

review of concrete and steel properties, column behavior, drift ratio, and relevant 

codes such as SNI, ATC-40, and FEMA 356. Results show that tighter confinement 

improves axial capacity and ductility, offering useful insights for more efficient and 

earthquake-resistant column design. 

The modeling results showed that columns with square restraints had the 

highest axial and lateral load capacity compared to the other models, and produced 

greater concrete stress and stress in the longitudinal reinforcement. The highest 

stresses occurred in the longitudinal reinforcement, which reached yield at a 

displacement of 6.25 mm and a drift ratio of 0.5%. The larger the displacement or 

drift ratio, the higher the stresses. The shape and spacing of the restraints proved 

to greatly affect the performance of the column structure. 

Keywords: Restraint, Column, Reinforced Concrete, Finite Element Method, 

Force-Displacement, Ductility 
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