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ABSTRAK  

Terminal Penumpang Pelabuhan Donggala merupakan fasilitas transportasi laut yang berperan 

penting dalam mendukung mobilitas masyarakat. Berdasarkan evaluasi terhadap dokumen 

Detail Engineering Design (DED), tata ruang terminal masih menunjukkan beberapa 

permasalahan, antara lain ketidakseimbangan distribusi luasan ruang, kapasitas ruang tunggu 

yang belum optimal, hubungan antar ruang (adjacency) yang kurang efektif, serta potensi 

bypassing circulation yang dapat mengurangi efisiensi pergerakan penumpang. Penelitian ini 

bertujuan mengoptimalkan relayout tata ruang Terminal Penumpang Pelabuhan Donggala 

melalui pendekatan Parametric Design berbasis Building Information Modeling (BIM) 

menggunakan Autodesk Revit dan Dynamo dengan mempertimbangkan kapasitas ruang, 

hubungan antar ruang, serta pola sirkulasi penumpang. Penelitian menggunakan metode 

kuantitatif dengan pendekatan desain komputasional. Data diperoleh dari dokumen DED, 

standar kebutuhan ruang terminal penumpang, regulasi terkait, dan studi literatur. Kondisi 

eksisting dimodelkan menggunakan Autodesk Revit, kemudian dilakukan proses optimasi 

melalui Dynamo dengan parameter berupa kebutuhan luas ruang, kapasitas pengguna, 

adjacency, dan konfigurasi sirkulasi yang diproses menggunakan visual programming dan 

Python Script. Hasil penelitian menunjukkan bahwa relayout yang dihasilkan mampu 

meningkatkan luas departure waiting hall dari 256,78 m² menjadi 339,33 m² atau meningkat 

sekitar 32,15%, sehingga lebih mendekati kebutuhan ruang ideal. Selain itu, penataan ulang 

area check-in, security check, departure hall, dan departure waiting hall menghasilkan 

hubungan antar ruang yang lebih terintegrasi, memperjelas urutan pelayanan penumpang, serta 

mengurangi potensi bypassing circulation. Dengan demikian, penerapan BIM dan Parametric 

Design menggunakan Dynamo terbukti mampu menghasilkan tata ruang terminal yang lebih 

efektif, efisien, adaptif, serta mendukung peningkatan kualitas pelayanan penumpang. 

 

Kata kunci: Building Information Modeling (BIM), Parametric Design, Dynamo, Relayout 

Tata Ruang, Terminal Penumpang Pelabuhan, Sirkulasi Penumpang. 
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ABSTRACT 

Donggala Passenger Terminal plays an important role in supporting maritime transportation 

and passenger mobility. Based on the evaluation of the existing Detail Engineering Design 

(DED), several spatial issues were identified, including an imbalance in space distribution, 

inadequate waiting area capacity, inefficient spatial adjacency, and the potential for bypassing 

circulation, which reduces the efficiency of passenger movement. This study aims to optimize 

the spatial layout of Donggala Passenger Terminal through a Building Information Modeling 

(BIM)-based parametric design approach using Autodesk Revit and Dynamo by considering 

space capacity, spatial adjacency, and passenger circulation patterns. A quantitative research 

method with a computational design approach was employed. The research data were obtained 

from the DED documents, passenger terminal space standards, relevant regulations, and 

supporting literature. The existing building was modeled using Autodesk Revit, while the 

optimization process was performed in Dynamo using parameters including space 

requirements, user capacity, spatial adjacency, and circulation configuration through visual 

programming and Python Script. The results indicate that the proposed layout optimization 

increased the departure waiting hall area from 256.78 m² to 339.33 m², representing an increase 

of approximately 32.15%, thereby approaching the ideal space requirement. Furthermore, the 

reorganization of the check-in area, security check, departure hall, and departure waiting hall 

improved spatial relationships, established a clearer passenger service sequence, and reduced 

the potential for bypassing circulation. Therefore, the integration of Building Information 

Modeling (BIM) and parametric design using Dynamo proved to be effective in producing a 

more efficient, adaptive, and functional terminal layout while enhancing passenger service 

quality. 

 

Keywords: Building Information Modeling (BIM), Parametric Design, Dynamo, Spatial 

Layout Optimization, Passenger Terminal, Passenger Circulation. 
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