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ABSTRAK 

 

Lereng SD Negeri 42 Pagaralam, Kota Pagar Alam, Provinsi Sumatera Selatan, 

mengalami indikasi ketidakstabilan berupa mahkota longsor dan retakan permukaan 

pada tanah lempung dengan nilai kohesi efektif (c') 6,24–8,90 kPa dan sudut gesek 

dalam efektif (φ') 8,62°–9,97°. Perhitungan awal menunjukkan Faktor Keamanan (FK) 

eksisting sebesar 0,71–0,72 (metode empiris) dan 0,602–0,633 (GeoStudio Slope/W), 

jauh di bawah syarat minimum SNI 8460:2017 (FK ≥ 1,50), sehingga diperlukan 

perkuatan struktural. Penelitian ini bertujuan menganalisis kondisi stabilitas lereng 

setelah redesain geometri dan perkuatan soil nailing, serta mengkaji sensitivitas 

parameter kuat geser tanah (c' dan φ') terhadap nilai FK menggunakan metode Limit 

Equilibrium (Bishop Simplified, Fellenius, dan Morgenstern-Price) berbasis perangkat 

lunak GeoStudio Slope/W. Perkuatan direncanakan berupa timbunan counterweight 

dan soil nailing dengan konfigurasi hasil trial and error, yaitu 5 nail pada segmen 

lereng atas (panjang 10 m) dan 3 nail pada segmen lereng bawah (panjang 12 m) 

dengan inklinasi 30°. Analisis sensitivitas dilakukan dengan metode One-At-a-Time 

(OAT) pada variasi c' dan φ' sebesar ±10%, ±20%, dan ±30% terhadap kondisi statis 

dan gempa pseudostatik. Hasil penelitian menunjukkan bahwa setelah perkuatan, FK 

meningkat signifikan menjadi 1,454–1,649 (statis) dan 1,286–1,471 (gempa), dengan 

lima dari enam kombinasi metode dan kondisi pembebanan telah memenuhi syarat 

minimum SNI 8460:2017. Hasil analisis sensitivitas menunjukkan bahwa variasi φ' 

menghasilkan perubahan FK (ΔFK) rata-rata sekitar dua kali lebih besar dibandingkan 

variasi c' pada rentang yang sama, sehingga φ' terbukti sebagai parameter kuat geser 

yang lebih sensitif terhadap stabilitas lereng terperkuat pada studi kasus ini, berbeda 

dengan hipotesis awal penelitian. Temuan ini menegaskan bahwa akurasi penentuan 

nilai φ' perlu mendapat perhatian lebih besar dalam perencanaan perkuatan lereng 

lempung sejenis. 

 

Kata kunci: stabilitas lereng, soil nailing, GeoStudio Slope/W, analisis sensitivitas, 

kohesi, sudut gesek dalam, faktor keamanan, limit equilibrium. 
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ABSTRACT 

 

The slope at SD Negeri 42 Pagaralam, Pagar Alam City, South Sumatra Province, 

shows indications of instability in the form of a landslide scarp and surface cracks on 

clay soil with an effective cohesion (c') of 6.24–8.90 kPa and an effective friction angle 

(φ') of 8.62°–9.97°. Preliminary calculations indicated an existing Factor of Safety 

(FS) of 0.71–0.72 (empirical method) and 0.602–0.633 (GeoStudio Slope/W), far 

below the minimum requirement of SNI 8460:2017 (FS ≥ 1.50), indicating the need 

for structural reinforcement. This study aims to analyze the slope stability condition 

after geometry redesign and soil nailing reinforcement, and to examine the sensitivity 

of the soil shear strength parameters (c' and φ') to the FS value using the Limit 

Equilibrium Method (Bishop Simplified, Fellenius, and Morgenstern-Price) based on 

GeoStudio Slope/W software. The reinforcement design consists of a counterweight 

fill and soil nailing, with a trial-and-error configuration of 5 nails on the upper slope 

segment (10 m length) and 3 nails on the lower slope segment (12 m length) at a 30° 

inclination. Sensitivity analysis was performed using the One-At-a-Time (OAT) 

method with c' and φ' varied by ±10%, ±20%, and ±30% under static and pseudostatic 

seismic conditions. The results show that after reinforcement, the FS increased 

significantly to 1.454–1.649 (static) and 1.286–1.471 (seismic), with five of six 

method-loading combinations meeting the SNI 8460:2017 minimum requirement. The 

sensitivity analysis results show that variation in φ' produced an average change in FS 

(ΔFS) approximately twice as large as that produced by variation in c' over the same 

range, indicating that φ' is the more sensitive shear strength parameter for the stability 

of the reinforced slope in this case study, contrary to the study's initial hypothesis. This 

finding emphasizes that greater attention should be given to the accuracy of φ' 

determination when designing reinforcement for similar clay slopes. 

 

Keywords: slope stability, soil nailing, GeoStudio Slope/W, sensitivity analysis, 

cohesion, friction angle, factor of safety, limit equilibrium. 
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