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ABSTRAK

Keberadaan dinding pengisi pasangan bata pada portal beton bertulang
memberikan kontribusi signifikan terhadap kekakuan dan kapasitas beban
struktur, namun pada kondisi tertentu dapat menimbulkan efek kolom pendek
yang berpotensi meningkatkan kerentanan struktur terhadap kerusakan akibat
beban lateral. Penelitian ini bertujuan untuk mengevaluasi pengaruh dinding
pengisi parsial terhadap kapasitas beban, kekakuan dan disipasi energi portal
beton bertulang, serta menilai keakuratan melalui beberapa metode pemodelan
strut diagonal dalam merepresentasikan perilaku struktur tersebut. Metodologi
penelitian meliputi analisis eksperimental berupa pengujian beban lateral siklik
pada spesimen portal dengan dinding pengisi parsial, serta analisis numerik
menggunakan pendekatan equivalent diagonal strut dengan variasi metode,
yaitu Holmes, Mainstone, Liaw;dan|Kwan, serta Paulay dan Priestley. Hasil
penelitian menunjukkan bahwa keberadaan dinding’ pengisi parsial secara
signifikan meningkatkan kekakuan awal dan kapasitas beban lateral portal,
namun juga memicu konsentrasi tegangan pada kolom sehingga memperkuat
efek kolom pendek. Secara umum, hasil numerik cenderung memberikan
estimasi kapasitas beban dan energi disipasi yang lebih besar dibandingkan
hasil eksperimental, dengan tingkat kesesuaian yang bervariasi antar metode
strut diagonal. Metode tertentu menunjukkan kemampuan yang lebih baik
dalam merepresentasikan respons global portal, sementara metode lainnya
cenderung meningkatkan kekakuan dan kapasitas beban. Kesimpulan dari
penelitian ini bahwa pemilihan metode strut diagonal yang tepat sangat
berpengaruh terhadap hasil analisis numerik portal dengan dinding pengisi
parsial, serta pentingnya mempertimbangkan efek kolom pendek dalam
evaluasi kinerja dan perencanaan struktur tahan gempa.

Kata Kunci : portal beton bertulang, dinding pengisi parsial, kapasitas

beban, strut diagonal, efek kolom pendek



ABSTRACT

The presence of masonry infill walls in reinforced concrete frames provides a
significant contribution to the structural stiffness and load-carrying capacity;
however, under certain conditions, it may induce the short-column effect, which
can increase the structural vulnerability to damage under lateral loading. This
study aims to evaluate the influence of partial infill walls on the load capacity,
stiffness, and energy dissipation of reinforced concrete frames, as well as to
assess the accuracy of several diagonal strut modeling approaches in
representing the structural behavior. The research methodology consists of
experimental analysis through cyclic lateral loading tests on reinforced
concrete frame specimens with partial infill walls, complemented by numerical
analysis using the equivalent diagonal strut approach with different
formulations, namely the Holmes, Mainstone, Liaw and Kwan, and Paulay and
Priestley methods. The results indicate that the presence of partial infill walls
significantly enhances the initial stiffness and lateral load capacity of the
frames; however, it also leads to stress concentration in the columns, thereby
intensifying the short-column effect. In general, the numerical results tend to
provide higher estimates of load capacity and energy dissipation compared to
the experimental results, with varying levels of agreement among the diagonal
strut methods. Certain methods demonstrate better capability in capturing the
global response of the frames, while others tend to overestimate stiffness and
load capacity. The conclusions of this study highlight that the appropriate
selection of the diagonal strut method has a significant influence on the
numerical analysis results of reinforced concrete frames with partial infill
walls, and that consideration of the short-column effect is essential in
performance evaluation and seismic design of structures.
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