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ANALISIS VOLUME PEKERJAAN TANAH MENGGUNAKAN DIGITAL
QUANTITY TAKE-OFF PADA PROYEK IRIGASI KALIMANTAN
BARAT
NOVEITA ANISA PUTRI

ABSTRAK

Perhitungan Quantity Take-Off (QTO) pada pekerjaan galian tanah proyek
irigasi memerlukan ketelitian dan efisiensi karena memiliki trase yang panjang,
kondisi topografi yang bervariasi, serta potensi perubahan lokasi pekerjaan. Metode
konvensional berbasis gambar 2D dan Microsoft Excel masih banyak digunakan,
namun proses perhitungannya membutuhkan waktu relatif lama dan pembaruan
data secara berulang ketika terjadi perubahan kondisi pekerjaan. Penelitian ini
bertujuan menganalisis perbedaan hasil perhitungan volume, tingkat akurasi,
efisiensi waktu, dan biaya perhitungan antara metode konvensional dan metode
digital menggunakan Autodesk Civil 3D. Penelitian menggunakan pendekatan
kuantitatif dengan metode studi kasus pada proyek irigasi di Provinsi Kalimantan
Barat. Perhitungan dilakukan dengan membandingkan metode konvensional
berbasis gambar 2D dan Microsoft Excel dengan metode digital berbasis Building
Information Modeling (BIM) menggunakan Autodesk Civil 3D. Analisis meliputi
perbandingan volume, deviasi terhadap volume acuan, tingkat akurasi, efisiensi
waktu, serta perbandingan biaya pengerjaan. Hasil penelitian menunjukkan bahwa
volume galian yang diperoleh dengan metode konvensional sebesar 128.799,71 m?,
sedangkan metode digital sebesar 132.765,30 m?, dengan selisih sebesar 3.965,59
m? atau sekitar 4%. Berdasarkan volume acuan sebesar 134.974,09 m?, tingkat
akurasi metode konvensional sebesar 95,43%, sedangkan metode digital mencapai
98,36%. Penggunaan Autodesk Civil 3D juga mengurangi waktu perhitungan dari
18 hari menjadi 5 hari kerja sehingga menghasilkan efisiensi waktu sebesar 72%.
Meskipun metode digital membutuhkan biaya awal 38% lebih tinggi, peningkatan
tersebut memberikan manfaat berupa hasil perhitungan yang lebih akurat, proses
pengerjaan yang lebih cepat, serta kemudahan dalam melakukan pembaruan dan
perbaikan model ketika terjadi perubahan data atau desain. Dengan demikian,
Autodesk Civil 3D dapat menjadi alternatif yang efektif untuk mendukung
perhitungan QTO pekerjaan galian pada proyek irigasi dengan cakupan pekerjaan
yang luas.

Keywords: Digital Quantity Take-Off (QTO), Autodesk Civil 3D, Galian Tanah
Saluran, Akurasi, Efisiensi
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ANALYSIS OF EARTHWORK QUANTITIES USING DIGITAL QUANTITY
TAKE-OFF IN AN IRRIGATION PROJECT IN WEST KALIMANTAN
NOVEITA ANISA PUTRI

ABSTRACT

Quantity Take-Off (QTO) calculations for earth excavation works in
irrigation projects require accuracy and efficiency due to their long alignments,
varying topographic conditions, and potential changes in work locations.
Conventional methods based on 2D drawings and Microsoft Excel are still widely
used; however, the calculation process tends to require considerable time and
repeated data updates when changes occur in the field. This study aims to analyze
differences in volume calculations, accuracy, time efficiency, and calculation costs
between conventional methods and digital methods using Autodesk Civil 3D. The
study employed a quantitative approach with a case study method on an irrigation
project in West Kalimantan Province. The calculations were conducted by
comparing the conventional method based on 2D drawings and Microsoft Excel
with a digital method based on Building Information Modeling (BIM) using
Autodesk Civil 3D. The analysis included volume comparison, deviation from the
reference volume, accuracy level, time efficiency, and calculation cost comparison.
The results showed that the excavation volume obtained using the conventional
method was 128,799.71 m3, while the digital method produced 132,765.30 m3, with
a difference of 3,965.59 m? or approximately 4%. Based on the reference volume of
134,974.09 m3, the accuracy of the conventional method was 95.43%, while the
digital method achieved an accuracy of 98.36%. The use of Autodesk Civil 3D also
reduced the calculation time from 18 working days to 5 working days, resulting in
a time efficiency of 72%. Although the digital method required an initial cost 38%
higher than the conventional method, the increase provided benefits in the form of
more accurate calculations, faster processing, and easier model updating and
revision when data or design changes occurred. Therefore, Autodesk Civil 3D can
be an effective alternative for supporting QTO calculations of excavation works in
irrigation projects with extensive work scopes.

Keywords: Digital Quantity Take-Off (QTO), Autodesk Civil 3D, Canal
Excavation, Accuracy, Efficiency
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