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KAPASITAS KINERJA SAMBUNGAN STRUKTUR KOLOM DAN
RAFTER PADA STRUKTUR BAJA GUDANG TERHADAP BEBAN
LATERAL

Daniel Hidayat!

ABSTRAK

Penelitian ini dilakukan berdasarkan kondisi sambungan struktur kolom dan
rafter pada proyek United Tractors Smart Warehouse yang kemudian
dikembangkan melalui beberapa variasi konfigurasi sambungan untuk mengetahui
kinerja dan kapasitasnya terhadap pembebanan lateral. Variasi yang dianalisis
meliputi sambungan rafter prismatic dengan baut, rafter non-prismatic dengan baut,
serta sambungan baut dengan penambahan haunch. Analisis struktur dilakukan
menggunakan SAP2000 untuk memperoleh gaya dalam dan deformasi struktur,
sedangkan analisis kinerja sambungan dilakukan menggunakan IDEA StatiCa
dengan meninjau equivalent stress, deformasi, plastic strain, serta tingkat

pemanfaatan komponen sambungan.

Hasil penelitian menunjukkan bahwa konfigurasi sambungan baut dengan
penambahan haunch merupakan konfigurasi yang paling optimal dan efektif,
dengan distribusi tegangan dan pemanfaatan komponen sambungan yang masih
berada dalam batas yang diizinkan. Pada kondisi ultimit, konfigurasi ini
menghasilkan plastic strain pelat sebesar 0,4%, pemanfaatan baut sebesar 84,9%,
dan pemanfaatan las sebesar 98,4%. Sementara itu, konfigurasi rafter non-prismatic
juga memenubhi seluruh kriteria pemeriksaan pada kondisi layan dan ultimit, dengan
plastic strain sebesar 1,4% pada kondisi layan dan 3,0% pada kondisi ultimit.
Berdasarkan hasil tersebut, sambungan baut dengan penambahan haunch dan rafter
non-prismatic dapat direkomendasikan sebagai alternatif konfigurasi sambungan

kolom dan rafter pada struktur gudang baja.

Kata kunci: struktur baja, haunch, rafter non-prismatic, IDEA StatiCa.

"Mahasiswa Sarjana Program Studi Teknik Sipil Universitas Bakrie

viii



PERFORMANCE CAPACITY OF COLUMN-TO-RAFTER
CONNECTIONS IN STEEL WAREHOUSE STRUCTURES UNDER
LATERAL LOADING

Daniel Hidayat!

ABSTRACT

This study was conducted based on the column-to-rafter connection of the
United Tractors Smart Warehouse, which was further developed into several
connection configurations to evaluate their performance and capacity under lateral
loading. The configurations analyzed included a bolted connection with a prismatic
rafter, a bolted connection with a non-prismatic rafter, and a bolted connection
with the addition of a haunch. Structural analysis was performed using SAP2000
to obtain the internal forces and structural deformations, while the connection
performance was evaluated using IDEA StatiCa by considering equivalent stress,

deformation, plastic strain, and the utilization of connection components.

The results showed that the bolted connection with a haunch was the most
optimal and effective configuration, with stress distribution and connection
component utilization remaining within the allowable limits. Under ultimate
loading, this configuration resulted in a plate plastic strain of 0.4%, bolt utilization
of 84.9%, and weld utilization of 98.4%. Meanwhile, the non-prismatic rafter
configuration also satisfied all verification criteria under both service and ultimate
loading conditions, with plastic strain values of 1.4% under service loading and
3.0% under ultimate loading. Based on these results, the bolted connection with a
haunch and the non-prismatic rafter configuration are recommended as alternative

column-to-rafter connection configurations for steel warehouse structures.

Keywords: steel structure, haunch, non-prismatic rafter, IDEA StatiCa.

YUndergraduate Student of Civil Engineering Bakrie University
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