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Abstrak

Jalan tol merupakan infrastruktur transportasi strategis yang berperan penting dalam
mendukung mobilitas orang dan distribusi barang, khususnya di wilayah dengan aktivitas
industri dan logistik yang tinggi. Kinerja perkerasan jalan tol sangat dipengaruhi oleh volume
lalu lintas dan besarnya beban sumbu kendaraan, terutama kendaraan berat. Beban kendaraan
yang berulang serta praktik muatan berlebih (overloading) dapat mempercepat penurunan
kondisi perkerasan dan menimbulkan berbagai jenis kerusakan. Penelitian ini bertujuan untuk
menganalisis karakteristik volume lalu lintas, besarnya beban sumbu kendaraan berat yang
dinyatakan dalam nilai Equivalent Standard Axle Load (ESAL) dan truck factor, serta
mengidentifikasi tingkat dan jenis kerusakan perkerasan pada ruas Jalan Tol Lebani—Gresik
sepanjang 7,8 km.

Metode penelitian yang digunakan adalah pendekatan kuantitatif dengan pengumpulan
data primer dan sekunder. Data primer diperoleh melalui survei lapangan berupa pencatatan
Volume Lalu Lintas Harian Rata-rata (LHR) dan identifikasi kondisi kerusakan jalan,
sedangkan data sekunder meliputi konfigurasi serta beban sumbu kendaraan. Analisis beban
lalu lintas dilakukan menggunakan metode ESAL dan perhitungan truck factor untuk
mengetahui kontribusi kendaraan berat terhadap kerusakan perkerasan. Selain itu, tingkat
kerusakan jalan dianalisis berdasarkan persentase luas kerusakan dan bobot kerusakan sesuai
metode Bina Marga.

Hasil penelitian menunjukkan bahwa total volume lalu lintas harian mencapai 446
kendaraan, terdiri dari 260 kendaraan berat dan 186 kendaraan ringan. Nilai total ESAL yang
dihasilkan sebesar 1.427,103 ESAL per hari, dengan kontribusi terbesar berasal dari truk 3
sumbu bermuatan dan truk 5 sumbu bermuatan. Perhitungan truck factor menghasilkan nilai
sebesar 5,489, yang mengindikasikan bahwa ruas Jalan Tol Lebani—Gresik berada dalam
kondisi overload karena beban lalu lintas telah melampaui kapasitas desain perkerasan. Jenis
kerusakan yang dominan meliputi lubang, segregasi, alur (rutting), dan tambalan, yang
umumnya terjadi pada lajur dengan intensitas kendaraan berat tinggi. Berdasarkan hasil
tersebut, dapat disimpulkan bahwa beban kendaraan berat berpengaruh signifikan terhadap
tingkat dan jenis kerusakan perkerasan pada ruas Jalan Tol Lebani—Gresik.

Kata kunci : Jalan tol, kerusakan perkerasan, kendaraan berat, ESAL, truk faktor.
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Abstract

Highways are strategic transportation infrastructure that play an important role in
supporting the mobility of people and the distribution of goods, especially in areas with high
industrial and logistical activity. The performance of highway pavement is greatly influenced
by traffic volume and vehicle axle load, especially heavy vehicles. Repeated vehicle loads and
overloading practices can accelerate pavement deterioration and cause various types of
damage. This study aims to analyze traffic volume characteristics, heavy vehicle axle load
expressed in Equivalent Standard Axle Load (ESAL) and truck factor values, and identify the
level and type of pavement damage on the 7.8 km Lebani—Gresik Toll Road section.

The research method used was a quantitative approach with primary and secondary
data collection. Primary data was obtained through field surveys in the form of recording
Average Daily Traffic Volume (ADT) and identifying road damage conditions, while secondary
data included vehicle configuration and axle load. Traffic load analysis was performed using
the ESAL method and truck factor calculations to determine the contribution of heavy vehicles
to pavement damage. In addition, the level of road damage was analyzed based on the
percentage of damage area and damage weight according to the Bina Marga method.

The results of the study show that the total daily traffic volume reached 446 vehicles,
consisting of 260 heavy vehicles and 186 light vehicles. The total ESAL value generated was
1,427.103 ESAL per day, with the largest contribution coming from loaded 3-axle trucks and
loaded 5-axle trucks. The truck factor calculation produced a value of 5.489, indicating that
the Lebani—Gresik Toll Road section was in a state of overload because the traffic load had
exceeded the pavement design capacity. The dominant types of damage included potholes,
segregation, rutting, and patches, which generally occurred on lanes with high heavy vehicle
intensity. Based on these results, it can be concluded that heavy vehicle loads have a significant
effect on the level and type of pavement damage on the Lebani—Gresik Toll Road section.

Keywords: Toll road, pavement damage, heavy vehicles, ESAL, truck factor..
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