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Oleh: 

Elang Wijaya Kusuma 

NPM. 22035010075 

ABSTRAK 

 

Indonesia yang terletak pada zona interaksi Lempeng Indo-Australia, Lempeng 

Eurasia, dan Lempeng Pasifik memiliki aktivitas seismik tinggi, khususnya di wilayah 

selatan Pulau Jawa akibat proses subduksi yang berpotensi menghasilkan gempa 

bermagnitudo besar. Beban gempa sebagai beban dinamis mampu meningkatkan gaya 

penggerak sekaligus menurunkan gaya penahan pada massa tanah, sehingga lereng 

yang stabil secara statik belum tentu memiliki faktor keamanan yang memadai pada 

kondisi gempa. Kondisi ini menjadikan analisis stabilitas lereng terhadap beban 

seismik sangat krusial, khususnya pada proyek Jalan Lintas Selatan (JLS) Lot 3 Pantai 

Serang–Sumbersih STA 1+100(R), Kabupaten Blitar, yang melintasi daerah berbukit 

dengan lereng galian curam dan potensi longsor tinggi, sehingga ground anchor 

diusulkan sebagai optimalisasi perkuatan tambahan pada lereng yang telah diperkuat 

soil nailing guna meningkatkan kestabilan lereng terhadap pembebanan dinamis. 

Penelitian ini menganalisis optimalisasi perkuatan lereng menggunakan ground 

anchor berbasis PLAXIS 2D dengan Finite Element Method (FEM) pada beban gempa 

0,5g. Hasil analisis menunjukkan lereng eksisting memiliki safety factor 1,029 pada 

kondisi statis dan collapse pada kondisi gempa sehingga belum memenuhi SNI 

8460:2017. Konfigurasi optimal diperoleh pada 2 ground anchor di slope 3 dan slope 

4 dengan 7 strand, menghasilkan safety factor 1,543 pada kondisi statis dan 1,126 pada 

kondisi gempa, dengan seluruh deformasi berada di bawah batas izin. Peningkatan 

jumlah ground anchor, jumlah strand, serta panjang free length dan bond length 

memberikan pengaruh positif terhadap stabilitas dan pengendalian deformasi lereng. 

Kata kunci: stabilitas lereng, soil nailing, ground anchor, beban gempa, PLAXIS 2D 
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PLANNING FOR OPTIMIZED SLOPE STABILIZATION USING GROUND 

ANCHORS  

(Case Study: Southern Cross-Island Highway, Lot 3: Serang Beach – 

Sumbersih, Blitar) 

By: 

Elang Wijaya Kusuma 

NPM. 22035010075 

ABSTRACT 

 

Indonesia, located in the interaction zone of the Indo-Australian Plate, the Eurasian 

Plate, and the Pacific Plate, experiences high seismic activity, particularly in the 

southern region of Java due to subduction processes that have the potential to generate 

large-magnitude earthquakes. Seismic loads, as dynamic loads, can increase driving 

forces while simultaneously reducing resisting forces in the soil mass; thus, a slope 

that is statically stable may not necessarily have an adequate safety factor under 

seismic conditions. This makes slope stability analysis against seismic loads crucial, 

particularly for the Southern Cross Road (JLS) Lot 3 Serang–Sumbersih STA 

1+100(R), Blitar Regency, which traverses a hilly area with steep cut slopes and a 

high potential for landslides. Consequently, ground anchors are proposed as an 

optimization of additional reinforcement for slopes that have already been reinforced 

with soil nailing to enhance slope stability against dynamic loading. This study 

analyzes slope reinforcement optimization using ground anchors based on PLAXIS 2D 

with the Finite Element Method (FEM) under a 0.5g seismic load. The analysis results 

show that the existing slope has a safety factor of 1.029 under static conditions and 

collapses under seismic conditions, thus failing to meet SNI 8460:2017. The optimal 

configuration was obtained with 2 ground anchors at slopes 3 and 4, each with 7 

strands, resulting in a safety factor of 1.543 under static conditions and 1.126 under 

seismic conditions, with all deformations remaining below the allowable limits. 

Increasing the number of ground anchors, the number of strands, as well as the free 

length and bond length, has a positive effect on slope stability and deformation control. 

Keywords: slope stability, soil nailing, ground anchor, seismic load, PLAXIS 2D
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