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ABSTRAK

Perawatan merupakan fase terpanjang setelah konstruksi selesai dibangun dan
dioperasikan. Gambaran awal jalur kereta api membutuhkan perawatan dapat dilihat dari
nilai kualitas jalan rel. Perawatan jalan rel dapat diajukan berdasarkan data kategori track
quality index (TQI). Kondisi saat ini kereta ukur jalan rel yang beroperasi di Pulau Jawa
hanya satu unit yaitu EM-120 milik PT. Kereta Api Indonesia (Persero). Jalur kereta api
yang di ukur oleh kereta ukur jalan rel setiap tahun mengalami penurunan panjang jalur
kereta api terukur, pada tahun 2019 persentase jalur kereta api diukur sebesar 66,90%
sedangkan 33.10% belum terukur sehingga tidak semua jalur kereta api memiliki data
TQI. Untuk mengatasi permasalahan tersebut diperlukan prediksi terhadap jalur-jalur
kereta api yang tidak terukur kereta ukur jalan rel, guna memperoleh data TQI, sehingga
pengajuan perawatan dapat dilakukan.

Penelitian ini bertujuan untuk mengembangkan model prediksi kategori TQI
berdasarkan masukan data TQI ukur manual dengan basis data TQI hasil kereta ukur
jalan rel pada berbagai parameter geometri bagian jalan rel. Dalam waktu yang lebih
singkat, mudah, dan dapat dipertanggungjawabkan. Analisis yang digunakan berbasis
besarnya standar deviasi geometri jalan rel meliputi pertinggian, angkatan, listring, dan
lebar sepur. Wesel, jembatan, perlintasan, lurusan dan lengkung merupakan variabel
prediksi yang diklasifikasikan. Teknik machine learning diadopsi dengan data training
80% acak dari dataset dan sisanya data uji untuk menghasilkan prediksi kategori TQI.
Sebanyak 233,175 data TQI dari tahun 2019-2022 digunakan untuk membangun dan
memvalidasi model.

Hasil penelitian ini menunjukan bahwa model prediksi kategori TQI 2, 3, 4 ,dan 1
memiliki akurasi sebesar 96,09% yang dipengaruhi oleh variabel kategori TQI, dan
sisanya 3,91% dipengaruhi variabel diluar penelitian ini. Model prediksi kategori TQI
yang dibangun memiliki akurasi model sangat signifikan secara statistik, sehingga dapat
dihandalkan secara praktis, di jalur kereta api Pulau Jawa.

Kata kunci: Kategori, track quality index, machine learning, prediksi



ABSTRACT

Maintenance is the longest phase following the completion of construction and the
commencement of operations. An initial indication that a railway track requires
maintenance can be observed through the track quality values. Railway track maintenance
can be proposed based on data categorized under the Track Quality Index (TQI).
Currently, the track recording car operating on Java Island is limited to a single unit, the
EM-120, owned by PT. Kereta Api Indonesia (Persero). Over the years, the total length
of railway tracks measured annually by the track recording car has decreased. In 2019,
only 66.90% of the railway tracks were measured, leaving 33.10% unmeasured, resulting
in the absence of TQI data for certain railway sections. To address this issue, it is
necessary to predict TQI for unmeasured railway tracks to obtain comprehensive data,
enabling the submission of maintenance proposals.

This study aims to develop a predictive model for TQI categories based on manually
measured TQI data combined with the TQI dataset generated by track recording cars
across various railway sections. The proposed model seeks to provide faster, more
straightforward, and reliable results. The analysis is based on the standard deviation of
track geometry parameters, including superelevation, levelling, lining, and track gauge.
Turnouts, bridges, crossings, straight sections, and curves are classified as predictive
variables. A machine learning technique is adopted, utilizing 80% of the dataset as
training data and the remaining 20% for testing. A total of 233,175 TQI data points from
2019 to 2022 were employed to construct and validate the model.

The results of this study indicate that the predictive model for TQI Categories 2, 3,
4, and 1 achieves an accuracy of 96.09%, influenced primarily by TQI categories
variables. The remaining 3.91% variation is attributed to variables beyond the scope of
this research. The developed TQI category prediction model demonstrates statistically
significant accuracy, confirming its practical reliability for application across Java
Island's railway network.

Keywords: Categories, Track Quality Index, Machine Learning, Prediction
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