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DESAIN USULAN STRUKTUR ATAS JALAN LINGKAR LUAR BARAT 
SURABAYA BERDASARKAN SNI 1729:2020 MENGGUNAKAN 

KONSTRUKSI RANGKA BAJA TYPE WARREN TRUSS. PADA STA 
162.58M+193.5M S/D STA 193. 5M+223.3M 

ABSTRAK 
Jembatan Jalan Lingkar Luar Barat (JLLB) Surabaya merupakan infrastruktur transportasi yang 
berperan penting dalam mendukung mobilitas dan konektivitas wilayah. Seiring meningkatnya 
kebutuhan transportasi, diperlukan perencanaan struktur yang lebih efisien dan memenuhi 
persyaratan keamanan sesuai standar yang berlaku. Penelitian ini bertujuan untuk 
merencanakan ulang struktur atas Jembatan JLLB menggunakan sistem rangka baja tipe 
Warren Truss pada bentang 65 meter. Pemilihan Warren Truss didasarkan pada kemampuannya 
mendistribusikan beban secara efisien melalui elemen-elemen yang dominan menerima gaya 
aksial sehingga menghasilkan struktur yang ringan, kuat, dan ekonomis. Perencanaan dilakukan 
berdasarkan SNI yang berlaku Analisis struktur dilakukan menggunakan program SAP2000 
dengan mempertimbangkan beban mati, beban mati tambahan, beban lalu lintas, beban rem, 
beban angin, beban temperatur, dan beban gempa. Hasil analisis digunakan untuk menentukan 
dimensi profil baja, merencanakan sambungan baut mutu tinggi ASTM A325, serta melakukan 
kontrol kekuatan dan daya layan struktur. Hasil perencanaan menunjukkan bahwa seluruh 
elemen struktur memenuhi persyaratan kekuatan terhadap tarik, tekan, lentur, dan geser 
berdasarkan metode Load and Resistance Factor Design (LRFD). Selain itu, lendutan yang 
terjadi masih berada di bawah batas yang diizinkan sehingga memenuhi kriteria pelayanan 
struktur. Sambungan baut yang direncanakan juga mampu menahan gaya yang bekerja dengan 
tingkat keamanan yang memadai. Berdasarkan hasil tersebut, penggunaan sistem Warren Truss 
pada Jembatan JLLB Surabaya dinilai mampu memberikan struktur yang aman, efisien, dan 
sesuai dengan ketentuan standar perencanaan jembatan baja di Indonesia.  
Kata Kunci: Jembatan Baja, Warren Truss, SAP2000, LRFD, Struktur Atas Jembatan. 
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Redesign of the Superstructure of the West Outer Ring Road Bridge 
(JLLB) Surabaya Based on SNI 1729:2020 Using a Warren Truss Steel 

Structure at STA 162+193.5 to STA 193+223.3 
ABSTRAK 

The West Outer Ring Road Bridge (JLLB) in Surabaya is an important transportation 
infrastructure that supports regional connectivity and traffic mobility. Along with the 
increasing demand for transportation facilities, a more efficient and reliable structural design 
is required to meet current engineering standards. This study aims to redesign the bridge 
superstructure using a Warren Truss steel system for a 65-meter span. The Warren Truss 
configuration was selected because of its efficiency in distributing loads through members 
primarily subjected to axial forces, resulting in a lightweight, strong, and economical structure. 
The design process was carried out in accordance with SNI 1725:2016 for Bridge Loading, 
SNI 1729:2020 for Structural Steel Design Specifications, and SNI 2833:2016 for Seismic 
Design of Bridges. Structural analysis was performed using SAP2000 software by considering 
dead loads, additional dead loads, traffic loads, braking loads, wind loads, temperature loads, 
and earthquake loads. The analysis results were used to determine steel member dimensions, 
design ASTM A325 high-strength bolted connections, and verify structural strength and 
serviceability requirements. The results indicate that all structural members satisfy the required 
strength criteria against tension, compression, bending, and shear based on the Load and 
Resistance Factor Design (LRFD) method. Furthermore, the calculated deflection remains 
within the allowable serviceability limits. The designed bolted connections are also capable of 
resisting the applied forces with adequate safety levels. Therefore, the Warren Truss system is 
considered a suitable solution for the JLLB Bridge redesign, providing a safe, efficient, and 
reliable bridge structure that complies with Indonesian steel bridge design standards.  
Keywords: Steel Bridge, Warren Truss, SAP2000, LRFD, Bridge Superstructure.
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