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ABSTRAK 

 Penelitian ini membandingkan Bored Pile proteksi dan sheet pile beton tipe Corrugated 

Concrete Sheet Pile (CCSP) sebagai sistem proteksi lereng pada STA 55+000 Proyek Jalan Tol 

Serang–Panimbang Seksi 3A. Penelitian bertujuan untuk mengevaluasi kedua metode 

berdasarkan aspek stabilitas lereng, estimasi biaya konstruksi, dan jejak karbon. Analisis 

dilakukan menggunakan metode elemen hingga dengan perangkat lunak PLAXIS 2D berdasarkan 

data Standard Penetration Test (SPT). Parameter yang dianalisis meliputi Safety Factor (SF), 

Maximum Total Displacement, estimasi biaya material, dan jejak karbon menggunakan 

pendekatan Life Cycle Assessment (LCA). Hasil penelitian menunjukkan bahwa Bored Pile 

proteksi memiliki nilai Safety Factor sedikit lebih tinggi, yaitu 2,017, dibandingkan sheet pile 

beton sebesar 2,016. Nilai Maximum Total Displacement Bored Pile sebesar 8,74 cm, lebih kecil 

dibandingkan sheet pile beton sebesar 9,04 cm. Dari aspek ekonomi dan lingkungan, sheet pile 

beton lebih unggul dengan estimasi biaya material sebesar Rp260.468.235 dan jejak karbon 

11,752 tonCO₂-e, lebih rendah dibandingkan Bored Pile proteksi yang memiliki biaya 

Rp377.311.941 dan jejak karbon 45,38 tonCO₂-e. Secara keseluruhan, sheet pile beton tipe 

Corrugated Concrete Sheet Pile (CCSP) direkomendasikan sebagai alternatif yang lebih optimal 

karena mampu memberikan stabilitas yang hampir setara dengan Bored Pile, namun lebih 

ekonomis dan ramah lingkungan. 

 

Kata kunci: Bored Pile proteksi, Corrugated Concrete Sheet Pile, stabilitas lereng, PLAXIS 2D, 

jejak karbon. 
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COMPARATIVE DESIGN ANALYSIS OF BORED PILES AND CORRUGATED 

CONCRETE SHEET PILES (CCSP) FOR SLOPE STABILIZATION (CASE 

STUDY: SERANG-PANIMBANG TOLL ROAD SECTION 3A STA 55+000) 

Doni Harahap 

 

ABSTRACT 

 This study compares protective Bored Pile and Corrugated Concrete Sheet Pile 

(CCSP) as slope protection systems at STA 55+000 of the Serang–Panimbang Toll Road 

Project Section 3A. The study aims to evaluate both methods based on slope stability, 

construction cost estimation, and carbon footprint. The analysis was conducted using the 

finite element method with PLAXIS 2D software based on Standard Penetration Test 

(SPT) data. The analyzed parameters include Safety Factor (SF), Maximum Total 

Displacement, material cost estimation, and carbon footprint using the Life Cycle 

Assessment (LCA) approach. The results show that the protective Bored Pile has a slightly 

higher Safety Factor of 2.017, compared to 2.016 for the concrete sheet pile. The 

Maximum Total Displacement of the Bored Pile is 8.74 cm, which is lower than the 9.04 

cm obtained for the concrete sheet pile. In terms of economic and environmental aspects, 

the concrete sheet pile performs better, with an estimated material cost of IDR 

260,468,235 and a carbon footprint of 11.752 tonCO₂-e, lower than the Bored Pile, which 

has a material cost of IDR 377,311,941 and a carbon footprint of 45.38 tonCO₂-e. Overall, 

the Corrugated Concrete Sheet Pile (CCSP) is recommended as a more optimal 

alternative because it provides nearly equivalent stability to the Bored Pile while offering 

lower material costs and a lower carbon footprint. 

 

Keywords: protective bored pile, concrete sheet pile (CCSP), slope stability, PLAXIS 2D, 

carbon footprint. 
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