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ANALISIS PERBAIKAN TANAH LUNAK PADA PROYEK
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DENGAN BERBAGAI ALTERNATIF METODE PERBAIKAN TANAH

Oleh:
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NPM. 22035010099

ABSTRAK

Pembangunan Jalan Tol Probolinggo-Banyuwangi Paket 3 menghadapi
kendala geoteknik berupa kondisi tanah lunak yang memiliki daya dukung rendah dan
kompresibilitas tinggi, sehingga berpotensi menyebabkan penurunan tanah serta
mengganggu stabilitas timbunan jalan tol. Penelitian ini bertujuan menganalisis
kondisi tanah eksisting (RTA) dan mengevaluasi pengaruh berbagai metode perbaikan
tanah terhadap penurunan dan stabilitas timbunan. Metode penelitian menggunakan
analisis numerik berbasis metode elemen hingga melalui program PLAXIS 2D dengan
pendekatan Hardening Soil Model. Data penelitian berupa data sekunder meliputi hasil
uji Standard Penetration Test (SPT), parameter tanah timbunan, dan geometri
potongan melintang. Analisis dilakukan pada STA. 42+450, STA. 42+675, dan STA.
45+700 yang mewakili variasi ketebalan tanah lunak. Alternatif metode perbaikan
yang dianalisis meliputi replacement, kombinasi cerucuk dan matras bambu, serta
kombinasi Prefabricated Vertical Drain (PVD) dan preloading. Hasil analisis
menunjukkan bahwa kondisi tanah eksisting tidak memenuhi kriteria teknis karena
mengalami penurunan lebih dari 10 cm selama masa operasional 10 tahun dan
memiliki faktor keamanan kurang dari 1,5 pada kondisi layan serta kurang dari 1,1
pada kondisi gempa. Metode replacement efektif diterapkan pada tanah kompresibel
dangkal setebal 3 m, kombinasi cerucuk dan matras bambu mampu meningkatkan
stabilitas pada ketebalan 5 m, sedangkan kombinasi PVD dan preloading paling efektif
untuk tanah kompresibel tebal 6-12 m karena mampu mempercepat konsolidasi,
mengurangi penurunan jangka panjang, dan meningkatkan faktor keamanan hingga
memenubhi kriteria desain. Penelitian ini menghasilkan rekomendasi metode perbaikan
tanah berdasarkan ketebalan tanah kompresibel untuk mendukung keamanan dan
kinerja jangka panjang jalan tol.

Kata kunci: Tanah Lunak, Perbaikan Tanah, Penurunan, Stabilitas Timbunan,
PLAXIS 2D



SOFT SOIL IMPROVEMENT ANALYSIS IN THE PROBOLINGGO-
BANYUWANGI TOLL ROAD CONSTRUCTION PROJECT PACKAGE 3 WITH
VARIOUS ALTERNATIVE SOIL IMPROVEMENT METHODS
By:

Muhammad Salman Mukhtar
NPM. 22035010099

ABSTRACT

The construction of the Probolinggo-Banyuwangi Toll Road Package 3 faces
geotechnical constraints in the form of soft soil conditions with low bearing capacity
and high compressibility, thus potentially causing land subsidence and disrupting the
stability of the toll road embankment. This study aims to analyze the existing soil
conditions (RTA) and evaluate the effect of various soil improvement methods on the
settlement and stability of the embankment. The research method uses numerical
analysis based on the finite element method through the PLAXIS 2D program with the
Hardening Soil Model approach. The research data are in the form of secondary data
including the results of the Standard Penetration Test (SPT), embankment soil
parameters, and cross-section geometry. The analysis was carried out at STA. 42+450,
STA. 42+675, and STA. 45+700 which represent variations in the thickness of the soft
soil. Alternative improvement methods analyzed include replacement, a combination
of cerucuk and bamboo mattresses, and a combination of Prefabricated Vertical Drain
(PVD) and preloading. The analysis results show that the existing soil conditions do
not meet the technical criteria because they have experienced a subsidence of more
than 10 cm during the 10-year operational period and have a safety factor of less than
1.5 under service conditions and less than 1.1 under earthquake conditions. The
replacement method is effectively applied to shallow compressible soil with a
thickness of 3 m, the combination of cerucuk and bamboo mattresses is able to increase
stability at a thickness of 5 m, while the combination of PVD and preloading is most
effective for compressible soil with a thickness of 6-12 m because it is able to
accelerate consolidation, reduce long-term settlement, and increase the safety factor to
meet the design criteria. This study produces recommendations for soil improvement
methods based on the thickness of the compressible soil to support the safety and long-
term performance of the toll road.

Keywords: Soft Soil, Soil Improvement, Settlement, Embankment Stability,
PLAXIS 2D
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