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ABSTRAK
Penelitian ini bertujuan untuk menganalisis potensi likuifaksi berdasarkan data
Standard Penetration Test (SPT), mengevaluasi pengaruhnya terhadap stabilitas
lereng, serta menentukan metode optimasi stabilitas lereng menggunakan kombinasi
Deep Soil Mixing (DSM) dan pile pada Proyek Pembangunan Dermaga Penumpang
Domestik di Pelabuhan Benoa, Denpasar. Analisis potensi likuifaksi dilakukan
menggunakan metode Youd et al. (2001) berdasarkan data SPT terkoreksi, sedangkan
analisis stabilitas lereng dilakukan menggunakan perangkat lunak PLAXIS 2D. Hasil
analisis menunjukkan bahwa lapisan tanah pada kedalaman 2—16 m, kecuali pada
kedalaman 6 m, berpotensi mengalami likuifaksi dengan nilai faktor keamanan kurang
dari satu. Kondisi lereng eksisting menghasilkan nilai Safety Factor sebesar 2,256,
sedangkan pada kondisi pascalikuifaksi analisis numerik tidak mencapai kondisi
konvergen akibat penurunan kuat geser tanah. Penerapan DSM mampu
menghilangkan potensi likuifaksi pada area perbaikan melalui peningkatan sifat
mekanik tanah, namun belum menghasilkan stabilitas lereng secara keseluruhan.
Kombinasi DSM dan pile memberikan hasil terbaik dengan nilai Safety Factor sebesar
1,5 sehingga memenuhi kriteria faktor keamanan minimum sebesar 1,5. Hasil
penelitian menunjukkan bahwa kombinasi DSM dan pile merupakan metode
perkuatan yang efektif untuk meningkatkan stabilitas lereng pada kondisi

pascalikuifaksi.

Kata Kunci: likuifaksi, Standard Penetration Test (SPT), Youd et al. (2001), stabilitas
lereng, Deep Soil Mixing (DSM), pile, PLAXIS 2D.
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ANALYSIS OF LIQUEFACTION POTENTIAL BASED ON SPT DATA AND
SLOPE STABILITY OPTIMIZATION BASED ON SAFETY FACTOR
(Case Study: Domestic Passenger Pier Construction Project at Benoa Port,
Denpasar)

By:

Rais Pranaja Widyadana
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ABSTRACT
This study aims to analyze the liquefaction potential based on Standard Penetration
Test (SPT) data, evaluate its effect on slope stability, and determine the optimum slope
stabilization method using a combination of Deep Soil Mixing (DSM) and piles for the
Domestic Passenger Pier Development Project at Benoa Port, Denpasar. Liquefaction
potential was evaluated using the method proposed by Youd et al. (2001) based on
corrected SPT data, while slope stability analysis was performed using PLAXIS 2D.
The results indicate that soil layers at depths of 2—16 m, except at a depth of 6 m, are
susceptible to liquefaction with a factor of safety against liquefaction of less than 1.0.
The existing slope condition yielded a Safety Factor of 2.256, whereas the post-
liquefaction numerical analysis failed to reach convergence due to the reduction in
soil shear strength. The application of DSM successfully eliminated liquefaction
potential within the improved zone by enhancing the soil mechanical properties;
however, it was insufficient to achieve overall slope stability. The combination of DSM
and piles provided the optimum performance, resulting in a Safety Factor of 1.5, which
satisfies the minimum stability criterion of 1.5. The findings demonstrate that the
combined application of DSM and piles is an effective ground improvement method

for enhancing slope stability under post liquefaction conditions.

Keywords: liquefaction, Standard Penetration Test (SPT), Youd et al. (2001), slope
stability, Deep Soil Mixing (DSM), piles, PLAXIS 2D.
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