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ABSTRAK

Penelitian ini membahas analisis perbandingan daya dukung, biaya, dan jejak
karbon (carbon footprint) pada tiang tunggal dengan menggunakan dua metode
pelaksanaan fondasi dalam, yaitu driven pile dan bored pile. Data tanah dalam
penelitian merupakan dokumen uji penetrasi standar (SPT) dengan jenis tanah pada
kedalaman 15 meter berupa silty sand. Adapun pada penelitian ini kapasitas daya
dukung dihitung menggunakan metode statis berdasarkan rumus Décourt dan
Quaresma (1978) serta Décourt (1998), dengan memperhatikan koefisien tahanan
ujung (o), koefisien tanah (K), dan koefisien gesekan selimut (f). Analisis biaya
disusun menggunakan Analisa Harga Satuan Pekerjaan (AHSP) PUPR tahun 2025
dengan perincian material, upah, dan alat. Sementara itu, besaran hasil jejak karbon
dihitung berdasarkan konsumsi bahan bakar solar alat berat yang diperoleh dengan
faktor emisi IPCC (2006).

Hasil perhitungan menunjukkan bahwa daya dukung ultimit (Qu) tiang driven
pile mencapai 4.823,04 kN, lebih besar 61,87% dibanding bored pile sebesar
2.979,55 kN. Dari sisi biaya, driven pile membutuhkan Rp 12.168.930/tiang,
sedangkan bored pile lebih mahal yaitu Rp 13.146.840/tiang, atau terdapat selisih
8%. Untuk jejak karbon, driven pile menghasilkan emisi sebesar 94,58 kg CO-/tiang,
lebih rendah dibanding bored pile sebesar 98,85 kg CO:/tiang atau sekitar 4,51%
lebih tinggi.

Kata Kunci: Driven pile, bored pile, daya dukung, biaya, jejak karbon
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ABSTRACT

This study analyzes the comparison of bearing capacity, cost, and carbon
footprint of single piles using two deep foundation construction methods: driven pile
and bored pile. Soil document were earned from the Standard Penetration Test (SPT),
showing a silty sand layer at a depth of 15 meters. The bearing capacity was
calculated using the static method based on the formulas of Décourt and Quaresma
(1978) and Décourt (1998), considering the end resistance coefficient (o), soil
coefficient (K), and shaft friction coefficient (). s including material, labor, and
equipment costs. Meanwhile, the carbon footprint was calculated based on diesel fuel
consumption of construction equipment using the IPCC (2006) emission factor.

The results show that the ultimate bearing capacity (Qu) of the driven pile
reached 4,823.04 kN, which is 61.87% higher than the bored pile at 2,979.55 kN. In
terms of cost, the driven pile required IDR 12,168,930 per pile, while the bored pile
was more expensive at IDR 13,146,840 per pile, with an 8% difference. Regarding
carbon footprint, the driven pile emitted 94.58 kg CO: per pile, which is lower
compared to the bored pile with 98.85 kg CO: per pile or about 4.51% higher.

In conclusion, driven pile demonstrates higher bearing capacity, better cost
efficiency, and lower carbon emissions. However, the selection of foundation
methods should still be adjusted according to site conditions, technical limitations,

as well as environmental and social considerations.

Keywords: Driven pile, bored pile, bearing capacity, cost, carbon footprint
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