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INTISARI

Penelitian ini mengevaluasi pengaruh perkuatan CFRP (Carbon Fiber
Reinforced Polymer) terhadap kinerja kolom pendek beton bertulang melalui
analisis pushover menggunakan OpenSees. Kolom pendek yang memiliki rasio
tinggi terhadap dimensi penampang rendah cenderung mengalami kegagalan geser
dan perilaku rapuh saat beban gempa. Model portal sederhana satu bentang satu
tingkat dibangun dengan elemen nonlinear forceBeamColumn, material beton
unconfined dan terkonfinemen CFRP (Concrete()2), serta baja tulangan (Steel(2).
Tahapan analisis meliputi pendefinisian geometri, material, fiber section, beban
gravitasi, beban lateral bertahap, dan perekaman respons struktur. Tiga skenario
dianalisis: tanpa CFRP, satu lapis CFRP, dan dua lapis CFRP. Hasil menunjukkan
peningkatan kapasitas geser, kekakuan lateral, dan daktilitas; base shear naik 2,2%
untuk satu lapis dan 3,4% untuk dua lapis dibandingkan tanpa CFRP. CFRP terbukti
efektif meningkatkan kinerja seismik kolom pendek, terutama dalam menahan

keruntuhan geser dan memperbaiki deformasi pasca-elastis..

Kata-kata kunci : CFRP, kolom pendek, pushover analysis



ABSTRACT

This study evaluates the effect of CFRP (Carbon Fiber Reinforced Polymer)
strengthening on the performance of short reinforced concrete columns through
pushover analysis using OpenSees. Short columns with a low height-to-cross-
section ratio tend to experience shear failure and brittle behavior under seismic
loads. A simple one-bay, one-story portal frame model was constructed using
nonlinear forceBeamColumn elements, unconfined and CFRP-confined concrete
material (Concrete(2), and reinforcing steel (Steel02). The analysis stages included
defining the geometry, materials, fiber sections, gravity loads, incremental lateral
loads, and recording the structural responses. Three scenarios were analyzed:
without CFRP, with one layer of CFRP, and with two layers of CFRP. The results
show an increase in shear capacity, lateral stiffness, and ductility; base shear
increased by 2.2% for one layer and 3.4% for two layers compared to the
unstrengthened column. CFRP has proven effective in enhancing the seismic
performance of short reinforced concrete columns, particularly in resisting shear

failure and improving post-elastic deformation capacity.

Keywords : CFRP, short column, pushover analysis
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