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PENGARUH MATERIAL PENGISI TERHADAP STABILITAS LERENG
TIMBUNAN : STUDI PERBANDINGAN COMMON BORROW MATERIAL DAN
GEOFOAM

Handi Wicaksono

ABSTRAK

Pembangunan timbunan pada tanah lunak sering menghadapi permasalahan stabilitas
lereng, penurunan berlebih, serta durasi konstruksi yang panjang akibat penggunaan
material timbunan konvensional. Pada proyek Jalan Tol Akses Patimban Paket 2,
khususnya oprit Jembatan Overpass Kranjat STA 23+832, dilakukan analisis perbandingan
penggunaan Common Borrow Material (CBM) dan Geofoam sebagai material timbunan
alternatif. Penelitian ini bertujuan untuk membandingkan stabilitas lereng berdasarkan nilai
faktor keamanan (Safety Factor/SF), deformasi, tekanan air pori berlebih, serta durasi
konstruksi dari kedua metode timbunan.

Analisis dilakukan menggunakan perangkat lunak Plaxis 2D dengan metode staged
construction untuk memodelkan tahapan pelaksanaan timbunan. Evaluasi dilakukan
terhadap nilai faktor keamanan lereng, displacement, dan excess pore pressure. Selain itu,
dilakukan analisis produktivitas alat dan tenaga kerja untuk menentukan durasi konstruksi
masing-masing metode. Hasil analisis menunjukkan bahwa timbunan menggunakan CBM
menghasilkan nilai faktor keamanan sebesar SF = 1,335, sedangkan penggunaan Geofoam
meningkatkan nilai faktor keamanan secara signifikan menjadi SF = 6,262. Dari aspek
deformasi, penggunaan Geofoam mampu mengurangi displacement dan tekanan air pori
berlebih hingga sekitar 72% dibandingkan CBM.

Dari sisi pelaksanaan, metode timbunan CBM membutuhkan durasi konstruksi selama 27
hari, sedangkan metode Geofoam hanya memerlukan 18 hari, sehingga terjadi percepatan
waktu pelaksanaan sebesar sekitar 33%. Berdasarkan hasil tersebut, penggunaan Geofoam
terbukti Iebih unggul dalam meningkatkan stabilitas lereng serta efisiensi waktu konstruksi
pada kondisi tanah lunak.

Kata Kunci: Geofoam, Common Borrow Material, Safety Factor, Stabilitas Lereng, Durasi
Konstruksi, Plaxis 2D.
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THE INFLUENCE OF FILL MATERIAL ON EMBANKMENT SLOPE
STABILTY: A COMPARATIVE STUDY OF COMMON BORROW MATERIAL
AND GEOFOAM

Handi Wicaksono

ABSTRACT

Embankment construction on soft soil often encounters slope stability issues, excessive
settlement, and extended construction duration due to the use of conventional fill materials.
In the Patimban Access Toll Road Project Package 2, specifically at the Overpass Kranjat
bridge approach STA 23+832, a comparative analysis was conducted between Common
Borrow Material (CBM) and Geofoam as alternative embankment materials. This study
aims to evaluate embankment slope stability based on safety factor (SF), deformation,

excess pore water pressure, and construction duration.

Numerical analysis was performed using Plaxis 2D with a staged construction
approach to simulate embankment construction phases. The evaluation focused on slope
safety factor, displacement, and pore water pressure response. In addition, a productivity
analysis of equipment and manpower was carried out to estimate construction duration.
The results indicate that the embankment using CBM produced a safety factor of SF =
1.335, while the use of Geofoam significantly increased the safety factor to SF = 6.262. In
terms of deformation behavior, Geofoam reduced displacement and excess pore water

pressure by approximately 72% compared to CBM.

Regarding construction implementation, the CBM method required 27 days, whereas
the Geofoam method required only 18 days, resulting in a construction time reduction of
approximately 33%. Therefore, Geofoam demonstrates superior performance in improving
slope stability and construction time efficiency for embankment construction on soft soil

conditions.

Keywords: Geofoam, Common Borrow Material, Safety Factor, Slope Stability,

Construction Duration, Plaxis 2D.
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