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ABSTRAK

MUHAMMAD HILMI HAMZAH. Analisis Sistem Drainase pada
Ruas Jalan Tol Cengkareng- Batuceper- Kunciran STA 28+400 - STA 28+925
Terhadap Mekanisme Kerusakan Lereng. Dibimbing oleh SATYANTO
KRIDO SAPTOMO dan APRIADI.

Penelitian ini mengkaji mekanisme keruntuhan lereng pada Jalan Tol
Cengkareng-Batuceper-Kunciran (STA 28+875) yang dipicu oleh kegagalan
sistem drainase. Metode yang digunakan menghubungkan pemodelan hidrologi
dan geoteknik untuk menguji hubungan sebab-akibat secara kuantitatif.
Pemodelan hidrologi menggunakan EPA SWMM 5.2 mencakup 52
subcatchment, 36 junction, dan 1 outfall untuk mensimulasikan respons
limpasan akibat hujan dengan kala ulang 25 tahun. Analisis geoteknik
dilakukan menggunakan GeoStudio (SEEP/W dan SLOPE/W) guna
mengevaluasi kestabilan lereng. Hasil simulasi SWMM menunjukkan bahwa
ketiadaan saluran peluncur (DS8) di subcatchment 6 menyebabkan limpasan
terkonsentrasi dengan volume puncak 0,56 m?/detik, sehingga meningkatkan
laju infiltrasi. Sebaliknya, subcatchment 10 menunjukkan penurunan infiltrasi
yang cepat setelah puncak hujan. Analisis geoteknik menunjukkan lereng telah
berada dalam kondisi kritis sejak awal, dengan nilai SF hanya 0,666.

Kata kunci: Stabilitas Lereng, Drainase Permukaan, Tekanan Air Pori, SWMM,
GeoStudio

ABSTRACT

MUHAMMAD HILMI HAMZAH. Drainage System Analysis on the
Cengkareng-Batuceper-Kunciran Toll Road Section, STA 28+400 - STA
28+925. Supervised by SATYANTO KRIDO SAPTOMO and APRIADI.

This study investigates the slope failure mechanism on the Cengkareng-
Batuceper-Kunciran Toll Road (STA 28+875), which was triggered by the
failure of the drainage system. The method used integrates hydrologic and
geotechnical modeling to quantitatively assess the cause-and-effect
relationship. The hydrologic modeling, conducted using EPA SWMM 5.2,
includes 52 subcatchments, 36 junctions, and 1 outfall to simulate runoff
response to rainfall with a 25-year return period. Geotechnical analysis was
carried out using GeoStudio (SEEP/W and SLOPE/W) to evaluate slope
stability. The SWMM simulation results show that the absence of a chute drain
(DS8) in subcatchment 6 caused concentrated surface runoff with a peak
volume of 0,56 m?%/s, leading to an increase in infiltration rates. In contrast,
subcatchment 10 exhibited a rapid decline in infiltration after peak rainfall.
The geotechnical analysis revealed that the slope had been in a critical
condition from the beginning, with a Factor of Safety (SF) of only 0,666.

Keywords: Slope Stability, Surface Drainage, Pore Water Pressure, SWMM,
GeoStudio
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