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Kualitas geometri jalur rel sangat berpengaruh terhadap kenyamanan, keselamatan,
dan efisiensi operasional perjalanan kereta api. Salah satu metode kuantitatif yang
digunakan untuk menilai kualitas lintasan adalah Track Quality Index (TQI), yaitu
indeks gabungan dari beberapa parameter utama geometri rel seperti listringan
(alignment), angkatan (profile), pertinggian (cross level), dan lebar jarak antar rel
(track gauge). Penelitian ini bertujuan untuk menganalisis nilai TQI pada jalur rel
kereta api Makassar—Parepare dengan track gauge 1435 mm serta mengkaji pengaruh
parameter-parameter geometri serta tebal lapisan ballast terhadap nilai TQI. Penelitian
ini menggunakan data hasil pengukuran dari kereta ukur milik Direktorat Jenderal
Perkeretaapian yang meliputi 18 segmen sepanjang 200 meter. Analisis dilakukan
melalui pendekatan statistik deskriptif dan regresi linier sederhana untuk mengetahui
hubungan antara parameter geometri dan ketebalan lapisan ballast terhadap nilai TQI.
Hasil analisis menunjukkan bahwa nilai TQI bervariasi antar segmen, dengan
persentase nilai TQI Kategori | (Baik Sekali) sebesar 66,66%, Kategori Il (Baik)
sebesar 22,22%, dan Kategori Il (Kurang Baik) sebesar 11,11%. Parameter track
gauge menunjukkan pengaruh paling signifikan terhadap nilai TQI dengan nilai
koefisien determinasi (R?) sebesar 96,7%. Sedangkan parameter pertinggian memiliki
pengaruh yang paling signifikan terhadap tebal lapisan ballast dengan nilai koefisien
determinasi (R?) sebesar 90,7%. Selain itu, semakin besar tebal lapisan ballast,
kecenderungan nilai TQI cenderung lebih baik, yang mengindikasikan bahwa ballast
berperan penting dalam menjaga kestabilan geometri jalur. Temuan ini menunjukkan
bahwa pemeliharaan preventif terhadap struktur jalan rel, khususnya lapisan ballast
dan parameter geometri, sangat penting dalam menjaga kualitas lintasan.

Kata Kunci: Kereta api, rel tipe R54, Track Quality Index (TQI), kualitas geometrik
lintasan, keselamatan operasional, efisiensi perawatan.
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The geometric quality of railway tracks greatly influences the comfort, safety, and
operational efficiency of train services. One of the quantitative methods used to assess
track quality is the Track Quality Index (TQI), which is a composite index derived from
several key track geometry parameters such as alignment, profile, cross level, and
track gauge. This study aims to analyze the TQI values of the Makassar—Parepare
railway line with a 1435 mm track gauge and to examine the influence of geometry
parameters as well as ballast layer thickness on TQI. The research employs
measurement data obtained from the track recording car of the Directorate General
of Railways, covering 18 segments of 200 meters each. The analysis was carried out
using descriptive statistics and simple linear regression to determine the relationship
between geometry parameters, ballast thickness, and TQI. The results indicate that
TQI values vary across segments, with 66.66% classified as Category | (Excellent),
22.22% as Category Il (Good), and 11.11% as Category Il (Fair). Among the
parameters, track gauge shows the most significant influence on TQI, with a coefficient
of determination (R?) of 96.7%, while cross level has the most significant influence on
ballast thickness, with an R2 of 90.7%. Furthermore, greater ballast thickness tends to
result in better TQI values, indicating that ballast plays a crucial role in maintaining
track geometry stability. These findings underscore the importance of preventive
maintenance of track structures, particularly the ballast layer and geometric
parameters, in sustaining track quality.

Keywords: Railway, R54 rail type, Track Quality Index (TQI), track geometric quality,
operational safety, maintenance efficiency.
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