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ABSTRAK

Salah satu tantangan dalam pembangunan Jalan Tol Probolinggo—Banyuwangi
Paket 3 adalah trase jalan yang melintasi perbukitan sehingga memerlukan galian,
sementara keterbatasan pembebasan lahan pada beberapa titik berpotensi menghambat
konstruksi. Tujuan dari penelitian ini adalah untuk melakukan analisis stabilitas lereng
dengan variasi kemiringan 45°, 55°, 65°, dan 75°, serta penerapan perkuatan soil
nailing dan shotcrete. Analisis stabilitas lereng menggunakan metode Bishop
Simplified secara manual dan perangkat lunak GeoStudio serta Geo5 dengan
memperhitungkan kondisi statis, beban alat berat, dan gempa melalui analisis
pseudostatik (kh = 0,141). Data yang digunakan pada penelitian ini meliputi data SPT,
cross section, koefisien gempa horizontal, beban excavator, dan data material
shotcrete. Hasil penelitian menunjukkan bahwa lereng eksisting 45° memiliki SF
1,692 dan masih stabil. Peningkatan kemiringan menurunkan nilai SF menjadi 1,486
pada 55°, 1,249 pada 65°, dan 1,07 pada 75°, di mana kemiringan terakhir sudah
mendekati kondisi tidak stabil. Perkuatan soil nailing meningkatkan stabilitas dengan
SF 1,53, sedangkan kombinasi soil nailing dan shotcrete memberikan nilai SF 1,53,
keduanya memenuhi kriteria SNI 8460:2017. Dari sisi efisiensi, desain lereng curam
mampu mengurangi kebutuhan lahan hingga 27,64 m pada kemiringan 75°. Hasil ini
menunjukkan bahwa soil nailing dengan proteksi shotcrete efektif untuk
meningkatkan keamanan lereng sekaligus mendukung efisiensi lahan pada proyek
infrastruktur sejenis.

Kata Kunci: Stabilitas Lereng, Soil Nailing, Shotcrete, Bishop Simplified, Geo5
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SLOPE STABILITY ANALYSIS WITH SLOPE VARIATIONS USING SHOTCRETE
AND SOIL NAILING REINFORCEMENT ON THE PROBOLINGGO -

BANYUWANGI TOLL ROAD PACKAGE 3 PROJECT

By:

IFTHAR RAMADHANA WAHYUDI

Department of Civil Engineering, Faculty of Engineering and Science

Universitas Pembangunan Nasional “Veteran” Jawa Timur, Indonesia

(iftharramadhanawahvudil S@gmail.com)

ABSTRACT

One of the challenges in the construction of the Probolinggo—Banyuwangi Toll Road
Package 3 is that the alignment passes through hilly terrain, requiring excavation,
while limited land acquisition at several points has the potential to hinder
construction. The purpose of this study is to analyze slope stability with slope
variations of 45° 55°, 65° and 75° as well as the application of soil nailing and
shotcrete reinforcement. The slope stability analysis was carried out using the Bishop
Simplified method manually and with GeoStudio and Geo5 software, considering
static conditions, heavy equipment loads, and earthquake loading through
pseudostatic analysis (kh = 0.141). The data used in this study include SPT results,
cross-sections, horizontal seismic coefficient, excavator load, and shotcrete material
properties. The results show that the existing 45° slope has a safety factor (SF) of
1.692 and remains stable. Increasing the slope steepness reduces the SF to 1.486 at
55°, 1.249 at 65°, and 1.07 at 75°, with the latter approaching unstable conditions.
Soil nailing reinforcement improves stability with an SF of 1.53, while the combination
of soil nailing and shotcrete also results in an SF of 1.53, both meeting the SNI
8460:2017 criteria. From an efficiency perspective, steeper slope design reduces land
requirements by up to 27.64 m at a 75° inclination. These findings indicate that soil
nailing with shotcrete protection is effective in enhancing slope safety while also
supporting land-use efficiency in similar infrastructure projects.
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