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INTISARI

Praktik kelebihan muatan (overfoading) pada kendaraan angkutan barang masih
marak terjadi di Indonesia dan berdampak multidimensi terhadap keselamatan lalu
lintas, infrastruktur jalan, serta integritas teknis kendaraan. Beban yang
melampaui daya angkut diduga mempercepat penurunan kondisi sistem roda,
namun besaran pengaruhnya belum terukur secara memadai. Penelitian ini
bertujuan menganalisis pengaruh persentase overfoading terhadap tiga indikator
kondisi sistem roda, yaitu tingkat kerusakan ban, tingkat kerusakan velg, dan
penyimpangan tekanan angin ban, pada kendaraan yang melanggar ketentuan
muatan di Unit Pelaksana Penimbangan Kendaraan Bermotor (UPPKB) Kemang,
Kabupaten Bogor.

Penelitian ini menggunakan pendekatan metode campuran (mixed methods)
dengan dominasi kuantitatif dan dilaksanakan di UPPKB Kemang. Data
dikumpulkan melalui observasi langsung, pengukuran tekanan ban dengan tire
pressure gauge, pengukuran kedalaman alur ban dengan tread depth gauge,
inspeksi visual velg, serta wawancara terstruktur. Sampel sebanyak 50 kendaraan
ditetapkan melalui teknik accidental sampling selama 18 hari. Variabel bebas
berupa persentase overloading, sedangkan variabel terikat meliputi tingkat
kerusakan ban, velg, dan penyimpangan tekanan angin ban yang dinilai dengan
skala ordinal 1-4 berbasis metode FMEA dan FTA. Data dianalisis menggunakan
uji normalitas Shapiro-Wilk dan korelasi Pearson melalui perangkat lunak SPSS.
Hasil penelitian menunjukkan bahwa overfoading tidak berpengaruh signifikan
terhadap tingkat kerusakan ban (r = 0,239; Sig. = 0,094) maupun tingkat
kerusakan velg (r = —0,196; Sig. = 0,172) pada taraf signifikansi 0,05. Sebaliknya,
overfoading berpengaruh positif dan signifikan terhadap penyimpangan tekanan
angin ban (r = 0,397; Sig. = 0,004) dengan kekuatan hubungan tergolong sedang.
Disimpulkan bahwa tekanan angin ban merupakan komponen sistem roda yang
paling responsif terhadap kondisi kelebihan muatan, sehingga pengendaliannya
menjadi aspek kritis dalam pengelolaan keselamatan teknis kendaraan angkutan
barang bermuatan berlebih.

Kata kunci: overloading, sistem roda kendaraan, tekanan angin ban, korelasi

Pearson, UPPKB Kemang
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ABSTRAK

Overloading practices in freight vehicles remain prevalent in Indonesia and have
multidimensional consequences for traffic safety, road infrastructure, and the
technical integrity of vehicles. Loads exceeding carrying capacity are presumed to
accelerate the deterioration of the wheel system, yet the magnitude of this effect
has not been adequately measured. This study aims to analyze the effect of the
overloading percentage on three indicators of wheel system condition, namely tire
damage level, wheel rim damage level, and tire air pressure deviation, in freight
vehicles violating load regulations at the Motor Vehicle Weighing Implementation
Unit (UPPKB) Kemang, Bogor Regency.

This study employed a mixed methods approach with a quantitative emphasis and
was conducted at UPPKB Kemang. Data were collected through direct observation,
tire pressure measurement using a tire pressure gauge, tread depth measurement
using a tread depth gauge, visual inspection of the wheel rims, and structured
interviews. A sample of 50 vehicles was determined using an accidental sampling
technigue over 18 days. The independent variable was the overloading percentage,
while the dependent variables comprised tire damage level, wheel rim damage
level, and tire air pressure deviation, assessed using a 1-4 ordinal scale based on
the FMEA and FTA methods. The data were analyzed using the Shapiro-Wilk
normality test and Pearson correlation through SPSS software.

The results show that overloading had no significant effect on tire damage level (r
= 0.239; Sig. = 0.094) or wheel rim damage level (r = —0.196; Sig. = 0.172) at
the 0.05 significance level. In contrast, overfoading had a positive and significant
effect on tire air pressure deviation (r = 0.397; Sig. = 0.004), with a correlation
strength classified as moderate. It is concluded that tire air pressure is the most
responsive wheel system component to overloading conditions, making its contro/
a critical aspect of the technical safety management of overloaded freight vehicles.
Keywords: overloading, vehicle wheel system, tire pressure, tire damage, wheel

rim damage, Pearson correlation, UPPKB Kemang
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