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ABSTRAK 

 

Stabilitas lereng pada area pertambangan terbuka merupakan salah satu aspek 

penting dalam menjamin keamanan dan kelancaran kegiatan operasional pertambangan. 

Termasuk ketika adanya rencana pelebaran jalan angkut yang dapat memengaruhi kondisi 

geometri lereng serta distribusi gaya yang bekerja pada lereng, sehingga berpotensi 

mengubah tingkat kestabilan dan meningkatkan risiko terjadinya kelongsoran. Kondisi 

tersebut menjadi perhatian khusus terutama pada lereng yang tersusun atas material 

dengan karakteristik geoteknik yang beragam. Oleh karena itu, diperlukan analisis 

stabilitas lereng untuk mengevaluasi pengaruh pelebaran jalan angkut serta menentukan 

alternatif penanganan yang dapat mempertahankan tingkat keamanan lereng. 

Penelitian ini bertujuan untuk menganalisis stabilitas lereng pada kondisi 

eksisting dan kondisi setelah pelebaran jalan angkut, mengevaluasi pengaruh beban 

gempa terhadap kestabilan lereng, serta menganalisis alternatif perkuatan untuk 

meningkatkan tingkat keamanan lereng. Analisis dilakukan menggunakan metode Limit 

Equilibrium dengan bantuan perangkat lunak Rocscience SLIDE dan metode 

Morgenstern-Price. Pemodelan dilakukan berdasarkan beberapa kondisi analisis, meliputi 

kondisi eksisting, kondisi setelah pelebaran jalan angkut, kondisi rekomendasi tanpa 

beban gempa, dan kondisi rekomendasi dengan beban gempa. Evaluasi dilakukan 

berdasarkan nilai Factor of Safety (SF), karakteristik bidang gelincir, serta perubahan 

gaya penggerak dan gaya penahan pada setiap kondisi. Beban gempa dimodelkan 

menggunakan pendekatan beban seismik horizontal berdasarkan nilai PGA MCEG 

sebesar 0,2805 g. Sebagai alternatif penanganan, digunakan rockbund pada area yang 

berpotensi mengalami kelongsoran. 

 

 

Kata kunci: stabilitas lereng, pelebaran jalan angkut, Factor of Safety, Morgenstern-Price, 

beban gempa, rockbund. 



 

vii 
 

ABSTRACT 

 

Slope stability in open-pit mining areas is an important aspect in ensuring the 

safety and continuity of mining operations. This is particularly relevant when widening 

of the haul road is planned, as changes in road geometry may affect the slope geometry 

and the distribution of forces acting on the slope, potentially altering its stability and 

increasing the risk of slope failure. This condition is of particular concern for slopes 

composed of materials with varying geotechnical characteristics. Therefore, slope 

stability analysis is required to evaluate the effects of haul road widening and to 

determine an appropriate mitigation alternative to maintain an adequate level of slope 

safety. 

 

This study aims to analyze slope stability under existing conditions and after haul 

road widening, evaluate the effect of seismic loading on slope stability, and assess a 

reinforcement alternative to improve the slope safety level. The analysis was conducted 

using the Limit Equilibrium Method with the Rocscience SLIDE software and the 

Morgenstern-Price method. The slope was analyzed under several conditions, including 

the existing condition, the condition after haul road widening, the recommended condition 

without seismic loading, and the recommended condition with seismic loading. The 

evaluation was based on the Factor of Safety (FS), slip surface characteristics, and 

changes in driving and resisting forces under each analysis condition. Seismic loading 

was modeled as a horizontal seismic load based on a PGA MCEG value of 0.2805 g. As 

a mitigation alternative, a rockbund was incorporated in the area identified as being 

susceptible to slope failure. 

 

Keywords: slope stability, haul road widening, Factor of Safety, Morgenstern-Price, 

seismic loading, rockbund. 
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