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ABSTRAK

(Penentuan Rute Berbasis Multiple Trip Heterogeneous Vehicle Routing
Problem (MTHVRP) Menggunakan Algoritma Sweep dan Nearest Neighbor
Studi Kasus : Depo Bancar)

(Intan Permata Sari)!, (Annisa Kesy Garside)?, (Amelia Khoidir)®
2026

Email : intanaprmtsari@gmail.com

Distribusi merupakan salah satu aktivitas penting dalam rantai pasok yang
berpengaruh terhadap tingkat pelayanan pelanggan dan biaya operasional
perusahaan. Permasalahan yang terjadi pada Depo Air Minum Bancar adalah belum
optimalnya rute distribusi yang digunakan sehingga menyebabkan jarak tempuh
dan biaya transportasi yang lebih tinggi. Penelitian ini bertujuan  untuk
mengoptimalkan = rute  distribusi  dengan menerapkan metode Multi Trip
Heterogeneous Vehicle Routing Problem (MTHVRP) menggunakan algoritma
Sweep untuk pembentukan cluster pelanggan dan algoritma Nearest Neighbor
untuk menentukan urutan kunjungan pelanggan pada setiap rute. Data yang
digunakan meliputi lokasi pelanggan, permintaan pelanggan, kapasitas kendaraan,
jumlah kendaraan, serta jarak antar titik distribusi. Hasil penelitian menunjukkan
bahwa penerapan metode usulan mampu menghasilkan rute distribusi yang lebih
efisien dibandingkan rute awal perusahaan melalui pembentukan beberapa trip
sesuai kapasitas kendaraan dan pola kunjungan yang lebih terstruktur. Perbaikan
rute yang dihasilkan memberikan penurunan total jarak tempuh, waktu distribusi,
konsumsi bahan bakar, serta biaya operasional transportasi sehingga meningkatkan
tingkat utilitas kendaraan dan efektivitas proses distribusi. Dengan demikian,
metode MTHVRP yang dikombinasikan dengan algoritma Sweep dan Nearest
Neighbor dapat digunakan sebagai alternatif penyelesaian permasalahan distribusi
pada Depo Air Minum Bancar untuk memperoleh sistem distribusi yang lebih

optimal dan efisien.

Kata kunci: distribusi, MTHVRP, algoritma sweep, nearest neighbor, optimasi

rute.
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ABSTRACT

(Route Determination Based on the Multiple Trip Heterogeneous Vehicle
Routing Problem (MTHVRP) Using Sweep and Nearest Neighbor Algorithms:
A Case Study of Bancar Water Depot)

(Intan Permata Sari)!, (Annisa Kesy Garside)?, (Amelia Khoidir)®
2026

Email : intanaprmtsari@gmail.com

Distribution is one of the essential activities in the supply chain that significantly
affects customer service levels and a company's operational costs. The problem
faced by Bancar Drinking Water Depot is the inefficiency of its existing distribution
routes, resulting in longer travel distances and higher transportation costs. This
study ~aims- to optimize distribution routes by applying the Multi-Trip
Heterogeneous Vehicle Routing Problem (MTHVRP) method using the Sweep
algorithm for customer clustering and the Nearest Neighbor algorithm for
determining the sequence of customer visits within each route. The data used in this
study include customer-locations, customer demands, vehicle capacities, fleet
composition, and distances between distribution points. The results indicate that
the proposed method generates more efficient distribution routes than the
company's existing routes by forming multiple trips according to vehicle capacities
and establishing a more systematic visitation pattern. The improved routes lead to
reductions  in total travel distance, distribution time, fuel consumption, and
transportation costs, while increasing vehicle utilization and overall distribution
effectiveness. Therefore, the MTHVRP method combined with the Sweep and
Nearest Neighbor algorithms can be considered an effective alternative for solving
distribution routing problems at Bancar Drinking Water Depot and achieving a

more optimal and efficient distribution system.

Keywords: distribution, MTHVRP, Sweep algorithm, Nearest Neighbor, route

optimization.
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