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INTISARI 

Gerbang tol sebagai titik pelayanan utama pada jalan tol berperan penting 

dalam menjaga kelancaran arus kendaraan. Kapasitas antargardu yang tidak 

seragam serta perbedaan perilaku pengemudi dalam memilih lajur berpotensi 

menimbulkan ketidakmerataan beban pelayanan. Penelitian menganalisis kinerja 

gerbang dengan model antrean M/M/1 untuk memperoleh tingkat kedatangan, 

tingkat pelayanan, dan utilisasi setiap gardu, dinilai kesesuaiannya terhadap 

Standar Pelayanan Minimal (SPM) Jalan Tol berdasarkan kecepatan transaksi rata-

rata dan jumlah antrean, sedangkan perilaku pengemudi dianalisis melalui proporsi 

lane choice, frekuensi lane changing, dan rasio proporsi lane choice terhadap 

acuan distribusi merata. Hasil menunjukkan seluruh gardu berada pada kondisi 

tidak jenuh dengan utilisasi tertinggi 0,3567, dan kedua gerbang tol memenuhi 

SPM dengan kecepatan transaksi rata-rata 4,74 detik per kendaraan di Gerbang 

Tol Krapyak 1 serta 4,58-4,65 detik per kendaraan di Gerbang Tol Srondol dengan 

antrean maksimum 6 kendaraan. Golongan I di Gerbang Tol Krapyak 1 tersebar 

hampir merata pada 4 lajur multi, sedangkan di Gerbang Tol Srondol pemilihan 

lajur terkonsentrasi pada salah satu dari dua lajur single yang berfungsi setara, 

frekuensi lane changing konsisten lebih tinggi di Gerbang Tol Srondol. Temuan 

tersebut menunjukkan bahwa permasalahan pada kedua gerbang tol bukan 

disebabkan kekurangan kapasitas, melainkan ketidakmerataan beban pelayanan 

antargardu yang dipengaruhi oleh jumlah pilihan lajur yang tersedia bagi 

pengemudi. 

 

Kata Kunci: gerbang tol, model antrean M/M/1, lane choice, lane changing, 

Standar Pelayanan Minimal 
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ABSTRACT 

Toll gates as the primary service points on toll roads, play a critical role in 

maintaining smooth vehicle flow. However, uneven capacity among booths and 

variations in driver lane-selection behavior can create imbalanced service loads. 

This study analyzes toll gate performance using an M/M/1 queueing model to 

obtain the arrival rate, service rate, and utilization of each booth, assessed for 

compliance with the Toll Road Minimum Service Standard (MSS) based on average 

transaction speed and queue length, while driver behavior is analyzed through lane 

choice proportion, lane changing frequency, and the ratio of lane choice proportion 

to an even-distribution benchmark. Results show that all booths operated under 

unsaturated conditions, with the highest utilization at 0.3567, and both toll gates 

met the MSS, with average transaction speeds of 4.74 seconds per vehicle at 

Krapyak 1 Toll Gate and 4.58–4.65 seconds per vehicle at Srondol Toll Gate, with 

a maximum queue of 6 vehicles. Class I vehicles at Krapyak 1 Toll Gate were 

distributed almost evenly across the four multi-lane booths, whereas at Srondol 

Toll Gate lane choice was concentrated on one of two functionally equivalent 

single-vehicle lanes; lane-changing frequency was relatively low but consistently 

higher at Srondol Toll Gate. These findings indicate that the issue at both toll gates 

is not a shortage of capacity, but rather an uneven distribution of service load 

among booths, driven by the number of lane alternatives available to drivers. 

 

Keywords: toll gate, M/M/1 queueing model, lane choice, lane changing, 

Minimum Service Standard 


