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ABSTRAK 
 

 

Penelitian ini dilaksanakan di area PIT tambang terbuka dengan tujuan 

utama menghitung volume galian berdasarkan perubahan permukaan antara dua 

periode waktu, yaitu Desember 2024 dan Januari 2025. Data topografi diperoleh 

menggunakan Terrestrial Laser Scanner (TLS) yang mampu menghasilkan point 

cloud beresolusi tinggi, sehingga kontur permukaan tambang dapat dimodelkan 

secara detail. Perhitungan volume dilakukan dengan tiga metode, yaitu cut and fill, 

garis kontur, dan penampang rata-rata, kemudian hasilnya divalidasi dengan data 

perusahaan sebagai acuan. Hasil penelitian menunjukkan bahwa metode cut and fill 

menghasilkan volume galian sebesar 456.887,33 m³, metode garis kontur sebesar 

454.127,84 m³, dan metode penampang rata-rata sebesar 7.513.054,095 m³. Jika 

dibandingkan dengan hasil perhitungan perusahaan sebesar 451.841,187 m³, 

diperoleh selisih masing-masing sebesar 5.046,143 m³ (1,12%) untuk metode cut 

and fill, 2.286,653 m³ (0,51%) untuk metode garis kontur, dan 7.061.212,908 m³ 

(1.562,76%) untuk metode penampang rata-rata. Berdasarkan hasil validasi, 

metode garis kontur merupakan metode yang paling akurat dalam penelitian ini 

karena memiliki selisih terkecil dengan acuan perusahaan, diikuti oleh metode cut 

and fill yang juga menunjukkan hasil cukup mendekati. Sebaliknya, metode 

penampang rata-rata menunjukkan deviasi yang sangat besar sehingga kurang 

sesuai digunakan untuk kondisi penelitian ini. Dengan demikian, pemanfaatan TLS 

yang dikombinasikan dengan metode cut and fill dan garis kontur 

direkomendasikan untuk perhitungan volume galian pada tambang terbuka 

  

Kata kunci: Cut and fill, Garis kontur, Volume galian, Penampang rata-rata, 

Tambang terbuka, Terrestrial Laser Scanner (TLS). 
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ABSTRACT 
 

 

This research was conducted in an open-pit mining area with the main 

objective of calculating excavation volumes based on surface changes between two 

periods, December 2024 and January 2025. Topographic data were obtained using 

a Terrestrial Laser Scanner (TLS), which is capable of producing high-resolution 

point clouds, allowing detailed surface modeling of the mining area. Volume 

calculations were carried out using three methods: Cut and Fill, contour lines, and 

average cross-section, and the results were validated against company data as the 

reference. The results show that the Cut and Fill method produced an excavation 

volume of 456,887.33 m³, the contour line method yielded 454,127.84 m³, and the 

average cross-section method obtained 7,513,054.095 m³. When compared with the 

company’s calculation of 451,841.187 m³, the differences were 5,046.143 m³ 

(1.12%) for Cut and Fill, 2,286.653 m³ (0.51%) for contour lines, and 

7,061,212.908 m³ (1,562.76%) for the average cross-section method. Based on the 

validation, the contour line method was found to be the most accurate as it had the 

smallest deviation from the company reference, followed by the Cut and Fill method 

which also showed close results. In contrast, the average cross-section method 

produced a very large deviation, making it less suitable under the conditions of this 

study. Therefore, the integration of TLS with Cut and Fill and contour line methods 

is recommended for excavation volume calculations in open-pit mining. 

 

Keyword: Cut and Fill, Garis kontur, Volume galian, Penampang rata-rata, 

Tambang terbuka, Terrestrial Laser Scanner (TLS). 
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