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ANALISA PERILAKU SEEPAGE TERHADAP PENURUNAN JALAN DI
ATAS TANGGUL MENGGUNAKAN PERMODELAN SPH (SMOOTHED
PARTICLE HYDRODYNAMICS)

Mutiara Nuraulia Rahmawati*

ABSTRAK

Dampak seepage dalam rekayasa geoteknik terutama pada perancangan tanggul
dan struktur penahan, memiliki pengaruh yang signifikan terhadap stabilitas dan
kinerja tanggul. Dan dapat terjadi karena perbedaan tekanan hidrostatik antara air di
dalam kanal dan air tanah di sekitarnya. Ketika air merembes atau meresap melalui
tanggul, hal ini dapat memiliki pengaruh yang signifikan pada stabilitas tanggul dan
meningkatkan risiko keruntuhan. Oleh karena itu dilakukan penelitian ini untuk
melihat pengaruh seepage pada penurunan jalan di atas tanggul menggunakan
metode SPH (Smoothed Particle Hydrodynamics). Metode SPH ditingkatkan dalam
PersianSPH untuk simulasi fluida yang lebih akurat dan efisien. Hukum Darcy dan
Forchheimer digunakan untuk menggambarkan seepage serta mengukur
karakteristik fisik dalam simulasi. Analisis pada penelitian ini mengindikasikan
bahwam seepage dengan kerapatan rendah berpotensi merusak struktur di atasnya
karena kehilangan daya dukung tanah. Secara keseluruhan kestabilan air dan
pergerakan seepage memiliki pengaruh terhadap kepadatan, tekanan, dan kecepatan
partikel tanah yang dapat mempengaruhi stabilitas dan kekuatan struktur tanah
seperti tanggul.

Kata kunci : dampak seepage, kinerja tanggul, tekanan hidrostatik, penurunan jalan,

metode SPH, PersianSPH, hukum Darcy, hukum Forchheimer, pergerakan seepage.
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ANALYSIS OF SEEPAGE BEHAVIOR ON DROP OF ROAD OVER THE
EMBANKMENT USING SMOOTHED PARTICLE HYDRODINAMICS
(SPH) MODELLING

Mutiara Nuraulia Rahmawati*

ABSTRACT

The impact of seepage in geotechnical engineering, especially in the design of
embankments and retaining structures, has a significant influence on their stability
and performance. This can occur due to the difference in hydrostatic pressure
between the water in the channel and the groundwater in its surroundings. When
water permeates or infiltrates through the embankment, it can have a substantial
effect on the embankment's stability and increase the risk of collapse. Therefore,
this study was conducted to examine the effects of seepage on the settlement of a
road atop an embankment using the Smoothed Particle Hydrodynamics (SPH)
method. The SPH method is enhanced in PersianSPH for more accurate and
efficient fluid simulations. The Darcy and Forchheimer laws are employed to
describe seepage and measure physical characteristics in the simulation. The
analysis in this study indicates that seepage with low density has the potential to
damage structures above it due to soil's loss of bearing capacity. Overall, water
stability and seepage movement influence the density, pressure, and velocity of soil
particles, which can affect the stability and strength of soil structures like

embankments.

Keywords: seepage impact, embankment performance, hydrostatic pressure, road
settlement, SPH method, PersianSPH, Darcy law, Forchheimer law, seepage

movement.
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