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ABSTRAK

Nama : Velinda Mudya Igama
NIM 141123110109
Program Studi : Teknik Sipil

Judul Laporan Skripsi : Analisa Stabilitas Lereng Dan Perkuatan Dengan Secant
Pile (Studi Kasus Lereng Jalan Desa Tegal Luhur-Newville
Project Cikarang)

Pembimbing : Dr. Ir. Pintor Tua Simatupang, M. T

Bidang tanah tidak selalu memiliki permukaan yang datar. Tanah yang tidak
datar menghasilkan komponen gravitasi dari berat yang menggerakkan massa tanah
dari elevasi tinggi ke elevasi rendah, disebut sebagai kelongsoran. Kelongsoran ini
juga terjadi di lereng Jalan Desa Tegal Luhur — Proyek Newville Cikarang. Longsor
membuat akses jalan desa dan aktifitas sekitar proyek terganggu. Indikasi penyebab
kelongsoran karena intensitas hujan tinggi dan jenis tanah di area lereng adalah
tanah ekspansif. Upaya untuk meningkatkan stabilitas lereng dan mencegah
kerusakan longsor semakin besar, maka direncanakan perkuatan tanah secant pile.
Metode analisa stabilitas lereng menggunakan metode elemen hingga bantuan
perangkat Plaxis v.11 lisensi Universitas Mercu Buana Jakarta. Parameter tanah
yang digunakan diambil dalam dua kondisi yaitu sebelum dan sesudah longsor.
Parameter tersebut diambil dari hasil uji laboratorium dan uji lapangan yaitu borlog,
SPT dan inclinometer yang dilakukan di area longsor. Berdasarkan analisa
diketahui tanah sekitar lereng didominasi oleh lempung dan sedikit berpasir dengan
indeks plastisitas > 40%, membuatnya termasuk jenis tanah potensi mengembang
tinggi. Kondisi muka air tanah yang berangsur mengalami peningkatan
mempengaruhi stabilitas lereng. Faktor keamanan yang dihasilkan sebelum longsor
sebesar 1,963 (SF > 1,5) kondisi muka air tanah dikedalaman 19,4 meter. Faktor
keamanan menurun saat terjadi longsor dengan muka air tanah tinggi (kedalaman 4
m) hingga menyentuh 0,975 kondisi undrained A dan 0,8641 kondisi undrained B
(SF < 1,5 tidak stabil). Setelah dilakukan perkuatan dengan secant pile 30,8 m
tinggi 18 meter, mutu beton 30 MPa, tulangan mutu 420 MPa 18D25 (lentur) D13-
200 (geser) didapatkan faktor keamanan sebesar 1,722. Deformasi tiang sebesar
0,001374 m (< defleksi izin 0,055 m) dan kapasitas penampang terhadap momen
sebesar 1,068 > 1,0.

Kata Kunci : Tanah, Longsor, Stabilitas, Secant Pile
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ABSTRACT

Name : Velinda Mudya Igama

NIM 141123110109

Study Program : Teknik Sipil

Title Thesis : Slope Stability Analysis and Reinforcement Using Secant

Pile (Case Study of the Slope Tegal Luhur Village Road -
Newville Project Cikarang)
Pembimbing : Dr. Ir. Pintor Tua Simatupang, M. T

Land is not always flat. Uneven ground produces a gravitational component
of weight that moves the soil mass from a high elevation to a low elevation, known
as a landslide. This landslide also occurred on the slope of Tegal Luhur Village Road
- Newville Cikarang. The landslide disrupted village road access and activities
around project. Indications of the cause of the landslide were due to high rainfall
intensity and type of soil in the slope area was expansive soil. Efforts to improve
slope stability and prevent further landslide damage, secant pile soil reinforcement
was planned. The slope stability analysis method used the finite element method
assisted by the Plaxis v.11 software licensed by Mercu Buana Jakarta University.
The soil parameters used were taken in two conditions, namely before and after the
landslide. These parameters were taken from the results of laboratory tests and field
tests, namely borlog, SPT and inclinometer conducted in the landslide area. Based
on the analysis, it was known that the soil around the slope was dominated by clay
and slightly sandy with a plasticity index > 40%, including the type of soil with
high potential for expansion. The condition of groundwater level that experienced
improvement affected the stability of the slope. The safety factor produced before
the landslide was 1.963 (SF > 1.5) groundwater level conditions at a depth of 19.4
meters. The safety factor decreased when a landslide occurred with a high
groundwater level (depth of 4 m) to touch 0.975 undrained A conditions and 0.8641
undrained B conditions (SF < 1.5 unstable). After reinforcement with secant piles
0.8 m high 18 meters, concrete quality 30 MPa, reinforcement quality 420 MPa
18D25 (moment) ‘D13-200 (shear) obtained a safety factor of .1.722. Pile
deformation was 0.001374-m (< 0.055 m deflection permit) and the cross-sectional
capacity against moments was 1.068 > 1.0.

Keywords: Soil, Landslide, Stability, Secant Pile
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