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ANALISIS PERBANDINGAN STABILITAS DIAPHRAGM WALL
DAN SECANT PILE PADA PROYEK PEMBANGUNAN OAKWOOD
SLIPI HOTEL

Nabila Salma Widanti

ABSTRAK

Penelitian ini membahas perbandingan kinerja sistem perkuatan galian berupa
diaphragm wall dan secant pile pada proyek galian dalam sedalam 12 meter di Oakwood
Slipi Hotel. Analisis dilakukan dengan metode elemen hingga menggunakan perangkat
lunak PLAXIS 2D, dengan parameter utama yang ditinjau meliputi nilai faktor keamanan,
deformasi lateral, defleksi dinding, gaya-gaya internal, serta emisi karbon. Hasil
penelitian menunjukkan bahwa diaphragm wall memiliki nilai faktor keamanan sedikit
lebih tinggi (1,851) dibandingkan secant pile (1,776), dengan deformasi lateral yang lebih
kecil sebesar 64,53 mm dibandingkan 80,33 mm pada secant pile. Pada aspek defleksi,
diaphragm wall mencatatkan nilai 61,01 mm (0,508%H), sedikit di atas ambang batas
izin, sementara secant pile mencapai 75,7 mm (0,63%H) yang melebihi batas SNI
8460:2017. Dari sisi keberlanjutan, diaphragm wall menghasilkan emisi karbon sebesar
37,088 tonCO: per panel (98,64 m?* beton), lebih rendah sekitar 29,5% dibandingkan
secant pile sebesar 52,622 tonCO: (139,953 m? beton). Secara keseluruhan, diaphragm
wall terbukti lebih unggul dalam mengendalikan deformasi, menahan gaya internal, dan
mengurangi emisi karbon, sehingga dapat disimpulkan bahwa penggunaan diaphragm
wall merupakan pilihan yang lebih tepat dan berkelanjutan dibandingkan secant pile pada

proyek ini.

Kata kunci: diaphragm wall, secant pile, stabilitas galian, PLAXIS 2D.
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COMPARATIVE ANALYSIS OF DIAPHRAGM WALL AND SECANT
PILE STABILITY IN THE OAKWOOD SLIPI HOTEL
DEVELOPMENT PROJECT

Nabila Salma Widanti

ABSTRACT

This study compares the performance of diaphragm wall and secant pile as
excavation support systems in a I12-meter-deep excavation project at Oakwood Slipi
Hotel. The analysis was carried out using the finite element method with PLAXIS 2D
software, focusing on key parameters including safety factor, lateral deformation, wall
deflection, internal forces, and carbon emissions. The results show that the diaphragm
wall achieved a slightly higher safety factor (1.851) compared to the secant pile (1.776),
with smaller lateral deformation of 64,53 mm compared to 80,33 mm for the secant pile.
In terms of deflection, the diaphragm wall recorded 61.01 mm (0.508%H), slightly above
the permissible limit, while the secant pile reached 75.7 mm (0.63%H), exceeding the
allowable standard. From an environmental perspective, the diaphragm wall produced
37.088 tons of CO: emissions per panel (98.64 m? of concrete), which is approximately
29.5% lower than the secant pile at 52.622 tons of CO: (139.953 m? of concrete). Overall,
the diaphragm wall demonstrated superior performance in controlling deformation,
resisting internal forces, and reducing carbon emissions, leading to the conclusion that
diaphragm wall is the more appropriate and sustainable choice compared to secant pile

for deep excavation projects.

Keywords: diaphragm wall, secant pile, excavation stability, PLAXIS 2D..
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