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INTISARI 

Peningkatan volume lalu lintas selama arus mudik dan arus balik Lebaran 

menimbulkan ketidakseimbangan arus, penurunan kecepatan, serta peningkatan 

antrean dan tundaan pada Tol Semarang ABC dan Gerbang Tol Kalikangkung. 

Penelitian ini bertujuan menganalisis kinerja kondisi aktual one way, 

membandingkannya dengan skenario contra flow dan kondisi normal, serta 

menentukan pengaturan lalu lintas terbaik pada periode volume puncak. Penelitian 

menggunakan pendekatan kuantitatif evaluatif dengan desain komparatif 

multiskenario berbasis simulasi mikroskopik PTV VISSIM. Data primer meliputi 

geometrik jalan dan gerbang tol, volume dan komposisi kendaraan, kecepatan, 

waktu tempuh, waktu pelayanan gardu, panjang antrean, dan tundaan. Kondisi 

one way Maret 2026 ditetapkan sebagai model eksisting. Model menggunakan 

perilaku pengemudi Wiedemann 99 dan dikalibrasi melalui penyesuaian parameter 

car-following, perpindahan lajur, jarak kendaraan, akselerasi, serta definisi 

antrean. Validasi volume menggunakan statistik GEH, sedangkan panjang antrean 

dan tundaan menggunakan Mean Absolute Percentage Error. Hasil validasi 

menunjukkan GEH sebesar 0,49, MAPE panjang antrean 0,65%, dan MAPE 

tundaan 15,89%, sehingga model layak digunakan. Kondisi one way menghasilkan 

rata-rata antrean 41,5 meter dan tundaan 52,6 detik. Contra flow menghasilkan 

antrean 86,4 meter dan tundaan 90,8 detik, sedangkan kondisi normal 

menghasilkan antrean 153,0 meter dan tundaan 284,9 detik. Dibandingkan kondisi 

normal, one way menurunkan antrean 72,9% dan tundaan 81,5%. Hasil penelitian 

menunjukkan bahwa one way memberikan kinerja operasional terbaik dan layak 

direkomendasikan sebagai strategi penanganan arus puncak Lebaran berbasis 

data. Penerapannya perlu disertai pemerataan distribusi kendaraan antar gardu, 

pengendalian titik transisi, informasi lajur yang jelas, dan pemantauan waktu nyata 

agar hambatan tidak berpindah ke area penggabungan maupun segmen hilir jalan 

tol. 

Kata kunci: rekayasa lalu lintas; simulasi mikroskopik; PTV VISSIM; one way; 

Gerbang Tol Kalikangkung. 
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ABSTRACT 

The increase in traffic volume during the Eid homecoming and return periods 

creates directional imbalance, reduces speed, and increases queues and delays on 

the Semarang ABC Toll Road and at the Kalikangkung Toll Gate. This study aims 

to analyze the performance of the actual one-way condition, compare it with a 

contraflow scenario and normal operation, and determine the best traffic 

arrangement during peak demand. The research applies a quantitative evaluative 

approach with a comparative multi-scenario design based on PTV VISSIM 

microscopic simulation. Primary data include road and toll-plaza geometry, traffic 

volume and vehicle composition, speed, travel time, tollbooth service time, queue 

length, and delay. The March 2026 one-way condition was established as the 

existing model. The model used the Wiedemann 99 driving-behavior framework 

and was calibrated by adjusting car-following, lane-changing, vehicle-spacing, 

acceleration, and queue-definition parameters. Traffic-volume validation used the 

GEH statistic, while queue length and delay were validated using Mean Absolute 

Percentage Error. The validation results produced a GEH value of 0.49, a queue-

length MAPE of 0.65%, and a delay MAPE of 15.89%, indicating that the model 

was suitable for scenario analysis. One-way operation produced an average queue 

of 41.5 meters and a delay of 52.6 seconds. Contraflow produced 86.4 meters and 

90.8 seconds, while normal operation produced 153.0 meters and 284.9 seconds. 

Compared with normal operation, one-way management reduced queues by 

72.9% and delays by 81.5%. The findings show that one-way operation provides 

the best operational performance and is recommended for managing Eid peak 

traffic at the study location. 

Keywords: traffic engineering; microscopic simulation; PTV VISSIM; one-way 

operation; Kalikangkung Toll Gate. 

 

 

 


