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ABSTRAK 

Perancangan warehouse sebagai fasilitas penyimpanan industri di Pekalongan 

memerlukan pendekatan teknis yang akurat, efisien, dan terintegrasi untuk menjamin 

kekuatan, stabilitas, serta efisiensi struktural bangunan. Struktur utama yang digunakan 

berupa rangka baja satu lantai dengan sistem PEB (Pre-Engineered Building), yang 

memiliki keunggulan dalam kemudahan fabrikasi, kecepatan konstruksi, dan efisiensi 

biaya. Perencanaan mengacu pada standar internasional AISC 360-16 dan standar 

nasional SNI 1729:2020, dengan mempertimbangkan beban mati, beban hidup, beban 

angin, dan beban gempa yang disesuaikan dengan kondisi wilayah di Pekalongan. 

Tahapan perhitungan dan analisis dilakukan secara menyeluruh berdasarkan 

pendekatan LRFD (Load and Resistance Factor Design). Pemodelan dan analisis global 

struktur dilaksanakan menggunakan perangkat lunak STAAD Pro, mencakup pemodelan 

geometri, pembebanan, serta evaluasi respons struktur terhadap kombinasi beban. 

Elemen-elemen utama seperti kolom, balok, dan rangka portal diperiksa terhadap gaya 

lentur, tekan, tarik, geser, dan interaksi kombinasi gaya untuk memastikan kekuatan dan 

stabilitasnya. 

Analisis sambungan struktur baja dilakukan menggunakan RAM Connection, 

yang berfungsi menghitung kekuatan sambungan balok-kolom, balok-balok, dan kolom-

fondasi. Pemeriksaan mencakup kekuatan baut, pelat sambungan, ketebalan las, dan 

kekuatan elemen terhadap gaya lokal. Evaluasi sambungan memperhatikan aspek 

kekakuan dan kekuatan untuk memastikan kesesuaian dengan asumsi analisis struktur 

utama. Selain itu, SMath Studio digunakan sebagai alat bantu perhitungan manual 

terintegrasi untuk menyusun dan memverifikasi formula teknis, sehingga meningkatkan 

akurasi dan keandalan hasil analisis. 

Elemen cold-formed steel (CFS) seperti gording atap turut dianalisis 

menggunakan perangkat lunak CSF (Cold-formed Steel Framing Software) sesuai standar 

AISI S100-16. Perhitungan meliputi kapasitas lentur, gaya tekan, serta stabilitas lokal 

penampang tipis. Di sisi lain, perancangan struktur bawah disesuaikan dengan kondisi 

tanah setempat, termasuk pemilihan dan dimensi fondasi telapak, serta sistem drainase. 

Seluruh beban dari struktur atas dihitung secara akurat dan ditransfer ke fondasi dengan 

mempertimbangkan kapasitas dukung tanah. Hasil dari proses ini menunjukkan bahwa 

sistem struktur baja PEB mampu dirancang secara efisien, memenuhi kriteria kekuatan 

dan kelayakan, serta siap diterapkan pada pembangunan di lapangan. 

 

Kata Kunci : warehouse, baja,PEB ,STAAD Pro,RAM Connection,CSF 
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ABSTRACT 

The design of a warehouse as an industrial storage facility in Pekalongan requires 

a technical approach that is accurate, efficient, and integrated to ensure the structural 

strength, stability, and overall performance of the building. The primary structural system 

used is a single-story steel frame with a Pre-Engineered Building (PEB) system, known 

for its advantages in ease of fabrication, fast construction, and cost efficiency. The design 

follows international standard AISC 360-16 and national standard SNI 1729:2020, 

taking into account various load types including dead load, live load, wind load, and 

seismic load, adjusted to the conditions specific to the Pekalongan area. 

The structural analysis and design process is carried out comprehensively using 

the LRFD (Load and Resistance Factor Design) method. Global structural modeling and 

analysis are conducted using STAAD Pro software, covering geometry modeling, load 

application, and structural response evaluation under load combinations. Key structural 

elements such as columns, beams, and portal frames are analyzed for bending, 

compression, tension, shear, and their interaction, ensuring both strength and stability. 

Steel connection analysis is performed using RAM Connection, which allows for 
the calculation of beam-to-column, beam-to-beam, and column-to-base plate 

connections. The checks include bolt strength, connection plates, weld thickness, and 

local member resistance to shear and compression forces. The evaluation of connections 

also considers stiffness and strength to ensure alignment with the main structural design 

assumptions. Additionally, SMath Studio is used as a supplementary manual calculation 

tool to formulate and verify technical equations, enhancing the accuracy and reliability 

of the analysis results. 

Cold-formed steel (CFS) elements such as roof purlins are also analyzed using 

CSF (Cold-formed Steel Framing Software) in accordance with AISI S100-16 standards. 

The calculations cover flexural capacity, axial compression, and local stability of thin-

walled sections. Meanwhile, the substructure design is based on the local soil 

characteristics, including selection and sizing of spread foundations and drainage 

systems. All loads from the superstructure are accurately calculated and transferred to 

the foundation considering the bearing capacity of the soil. The overall results show that 

the PEB steel structure system can be efficiently designed to meet structural strength and 

serviceability requirements, making it suitable for safe and reliable implementation on 

site. 
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