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ABSTRAK

Pekerjaan pemancangan fondasi tiang pancang pada proyek reklamasi Pulau
Segitiga di kawasan Java Integrated Industrial Port Estate (JIIPE) menghadapi
tantangan geoteknik yang kompleks akibat keberadaan pipa migas eksisting pada
lapisan tanah lempung lunak. Aktivitas pemancangan menggunakan Hydraulic impact
hammer berpotensi memicu desakan tanah lateral masif dan getaran dinamis yang
mengancam integritas struktural pipa terhadap risiko buckling hingga kegagalan
sambungan. Penelitian ini bertujuan mengevaluasi dampak pemancangan tersebut dan
merumuskan strategi mitigasi teknis berupa metode pre-boring dengan selubung
casing baja. Pendekatan kuantitatif diterapkan melalui kombinasi analisis analitis-
empiris dan pemodelan numerik tingkat lanjut, yang meliputi pemrosesan data
parameter tanah, perhitungan kapasitas daya dukung tiang kelompok, perhitungan
manual desakan tanah dan getaran, serta simulasi dua dimensi menggunakan perangkat
lunak PLAXIS 2D. Berbagai skenario mitigasi dengan variasi kedalaman pre-boring
dimodelkan secara detail untuk mengevaluasi efektivitasnya. Hasil simulasi
menunjukkan bahwa pemancangan tanpa mitigasi menghasilkan desakan lateral dan
getaran kritis yang melampaui batas izin SNI, AWWA, serta standar keamanan sektor
migas. Sebaliknya, penecrapan konfigurasi proteksi pre-boring pada kedalaman
optimal terbukti sangat efektif memangkas desakan lateral secara drastis serta
mereduksi intensitas getaran secara signifikan, sehingga seluruh respon deformasi
berada aman di bawah ambang batas desain yang diizinkan. Temuan ini memberikan
kontribusi praktis sebagai acuan perencanaan fondasi tiang pancang pada proyek

infrastruktur reklamasi yang bersinggungan dengan jaringan pipa bawah tanah sensitif.

Kata kunci: pemancangan tiang pancang, pipa migas, desakan tanah, getaran, PLAXIS

2D, mitigasi.
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ABSTRACT

Pile driving work for foundations on the Triangle Island reclamation project in
the Java Integrated Industrial Port Estate (JIIPE) zone faces complex geotechnical
challenges due to the presence of an existing oil and gas pipeline within soft clay
layers. Piling operations utilizing a Hydraulic Impact Hammer potentially induce
massive lateral soil displacement and dynamic vibrations, threatening the pipeline's
structural integrity with risks ranging from buckling to joint failure. This study aims
to evaluate these piling impacts and formulate a technical mitigation strategy using
pre-boring methods with steel casing sleeves. A quantitative approach was applied by
combining analytical-empirical analysis and advanced numerical modeling,
encompassing soil parameter data processing, pile group bearing capacity evaluation,
manual calculations of soil displacement and vibration, and two-dimensional
simulation using PLAXIS 2D software. Various mitigation scenarios with varying pre-
boring depths were modeled in detail to assess their effectiveness. The simulation
results demonstrate that unmitigated piling generates critical lateral displacement and
vibration that exceed the allowable limits set by SNI, AWWA, and oil and gas sector
safety standards. Conversely, implementing the proposed pre-boring protection
configuration at the optimal depth is proven highly effective in drastically slashing
lateral displacement and significantly attenuating vibration intensity, thereby
maintaining all deformation responses safely below allowable design thresholds.
These findings offer a practical contribution as a reference for foundation pile planning
in reclamation infrastructure projects that intersect with sensitive underground pipeline

networks.

Keywords: pile driving, oil and gas pipeline, soil heave, vibration, PLAXIS 2D,

mitigation.
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