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INTISARI 

Distribusi material galian G1 (pasir) di Kabupaten Lumajang belum berjalan 

secara efisien karena pengemudi angkutan masih mengandalkan pengalaman 

pribadi dalam menentukan rute, sehingga mengakibatkan tingginya biaya 

operasional, waktu tempuh yang panjang, serta dampak negatif berupa kemacetan 

dan kerusakan jalan di kawasan permukiman. Penelitian ini bertujuan merancang 

dan membangun aplikasi berbasis web untuk penentuan rute angkutan G1 

menggunakan metode Vehicle Routing Problem (VRP) dengan algoritma Nearest 

Neighbor (NN), serta menganalisis rute terpendek pada empat kecamatan 

kawasan pertambangan aktif di Kabupaten Lumajang.  

Penelitian menggunakan metode pengembangan sistem Extreme 

Programming (XP) melalui tahapan perencanaan, perancangan, pemrograman, 

dan pengujian. Aplikasi dibangun dengan arsitektur Model-View-Controller (MVC) 

menggunakan bahasa pemrograman PHP, HTML, CSS, dan basis data MySQL. Data 

dikumpulkan melalui survei lapangan, wawancara, dan studi dokumen pada empat 

titik asal tambang yaitu Kecamatan Pronojiwo, Pasrujambe, Candipuro, dan 

Pasirian, dengan armada truk jenis Tronton dan Dump Truck yang beroperasi pada 

pukul 06.00–08.00 WIB. 

Hasil penelitian menunjukkan bahwa aplikasi SIRUSIR berhasil dibangun dan 

mampu mengelola data angkutan, menghitung rute optimal, menampilkan 

visualisasi peta secara dinamis, serta menghasilkan rekomendasi rute disertai 

estimasi jarak, waktu, dan biaya operasional. Hasil analisis rute terpendek 

menggunakan algoritma NN menunjukkan bahwa rute Pronojiwo menuju 

perbatasan Lumajang Barat (D1) terpendek sejauh 7 KM; rute Pasrujambe menuju 

Kecamatan Klakah (D3) sejauh 35,3 KM; rute Candipuro menuju perbatasan 

Lumajang Utara (D2) sejauh 53,7 KM; dan rute Pasirian menuju perbatasan 

Lumajang Utara (D2) sejauh 48,3 KM. Penerapan metode VRP melalui algoritma 

Nearest Neighbor pada aplikasi SIRUSIR terbukti mampu menghasilkan 

rekomendasi rute terpendek yang efisien untuk distribusi material G1 di Kabupaten 

Lumajang.  

Kata kunci: Rancang Bangun Aplikasi, Rute Angkutan G1, Vehicle Routing 

Problem, Nearest Neighbor, Kabupaten Lumajang 
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ABSTRACT 

The distribution of G1 (sand) excavated materials in Lumajang Regency is 

inefficient because drivers rely on personal experience to determine routes. This 

results in high operational costs, long travel times, and negative impacts such as 

congestion and road damage in residential areas. This research aims to design and 

build a web-based application for determining G1 transport routes using the 

Vehicle Routing Problem (VRP) method with the Nearest Neighbor (NN) algorithm, 

and to analyze the shortest routes in four active mining districts in Lumajang 

Regency. 

The research used the eXtreme Programming (XP) system development 

method through planning, design, programming, and testing. The application was 

built with a Model-View-Controller (MVC) architecture using the PHP, HTML, and 

CSS programming languages, and a MySQL database. Data was collected through 

field surveys, interviews, and document studies at four mining origin points: 

Pronojiwo, Pasrujambe, Candipuro, and Pasirian Districts, using a fleet of Tronton 

trucks and Dump Trucks operating between 6:00 and 8:00 a.m. Western 

Indonesian Time. 

The research results show that the SIRUSIR application was successfully 

developed and capable of managing transportation data, calculating optimal 

routes, displaying dynamic map visualizations, and generating route 

recommendations with estimates of distance, time, and operational costs. The 

results of the shortest route analysis using the NN algorithm indicate that the 

Pronojiwo route to the West Lumajang border (D1) is the shortest at 7 km; the 

Pasrujambe route to Klakah District (D3) is 35,3 km; the Candipuro route to the 

North Lumajang border (D2) is 53,7 km; and the Pasirian route to the North 

Lumajang border (D2) is 48.3 km.  

The application of the VRP method through the Nearest Neighbor algorithm 

in the SIRUSIR application has proven to be able to generate efficient shortest 

route recommendations for the distribution of G1 materials in Lumajang Regency. 

Keywords: Application Design, G1 Transportation Route, Vehicle Routing 

Problem, Nearest Neighbor, Lumajang Regency. 

 

  


