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Analisis Perbandingan Daya Dukung dan Penurunan pada Pondasi Footplate dan
Piled-Raft (Studi Kasus: Menara BTS di Pegangsaan 2, Jakarta Utara)

Rohmani

ABSTRAK

Pembangunan Menara Base Transceiver Station (BTS) memerlukan sistem pondasi yang
kuat dan aman terhadap beban vertikal maupun horizontal, terutama di wilayah Jakarta Utara
dengan Kkarakteristik tanah yang umumnya lunak. Penelitian ini bertujuan untuk
membandingkan kinerja antara pondasi footplate (telapak) dan kombinasi raft pile (bore
pile) pada struktur Menara BTS di Pegangsaan 2, Jakarta Utara.

Analisis dilakukan menggunakan metode Plaxis 3D untuk mengevaluasi kapasitas dukung,
besar penurunan (settlement), serta menghitung jejak karbon. Parameter tanah yang
digunakan berdasarkan data uji sondir dan bor log di lokasi proyek.

Hasil analisis menunjukkan bahwa: Pondasi footplate mengalami penurunan lebih besar
daripada type Rafi pile akibat kondisi lapisan tanah atas yang kurang stabil. Pondasi
kombinasi raft pile memberikan kinerja yang jauh lebih kaku dan efektif dalam mereduksi
penurunan total maupun diferensial. Penggunaan kombinasi rafi pile lebih aman secara
struktural untuk menahan beban kombinasi gempa dan angin pada menara BTS di lokasi
studi, meskipun jejak karbon raff pile lebih besar daripada jejak karbon footplate.

Kata Kunci: Pondasi Footplate, Raft Pile, Menara BTS, Daya Dukung Tanah, Plaxis 3D,
Jejak karbon.
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Comparative Analysis of Bearing Capacity and Settlement between Footplate and
Piled Raft Foundations (Case Study: BTS Tower in Pegangsaan Dua, North Jakarta)

Rohmani

ABSTRACT

The construction of Base Transceiver Station (BTS) towers requires a foundation system
that is robust and secure against both vertical and horizontal loads, particularly in North
Jakarta, where soil characteristics are generally soft. This study aims to compare the
performance of a footplate foundation versus a combined raft-pile (bored pile) foundation
for a BTS tower structure in Pegangsaan 2, North Jakarta.

Analysis was conducted using the Plaxis 3D method to evaluate bearing capacity and
settlement, as well as to calculate the carbon footprint. Soil parameters were derived from
cone penetration test (CPT) data and borehole logs from the project site.

The analysis results indicate that the footplate foundation experienced greater settlement
than the rafi-pile foundation due to the instability of the upper soil layers. The combined
raft-pile foundation demonstrated significantly higher stiffness and greater effectiveness in
mitigating both total and differential settlement. Structurally, the combined rafi-pile
foundation offers superior safety for resisting the combined earthquake and wind loads
acting on the BTS tower at the study site, despite having a larger carbon footprint than the
footplate foundation.

Keywords: Footplate Foundation, Raft-Pile, BTS Tower, Soil Bearing Capacity, Plaxis 3D,
Carbon Footprint.
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