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ABSTRAK 

Martinus Mai Kami, 2017310979 Perencanaan Tembok Penahantanah 
Pada Lereng Di Lokasi Pembangunan Gereja Nanganesa, Kecamatan 
Ndona, Kabupaten Ende. Skripsi (Pembimbing Ir. Veronika Miana 
Radja, S.T.,M.T) 

 

  Tanah pada wilayah lereng di sekitar lokasi pembangunan Gereja 
Nanganesa menurut analisa stabilitas lereng oleh Sony, 2021 memiliki 
nilai keamanan yang rendah. Berdasarkan pemikiran tersebut di 
atas,maka penulis tertarik untuk mendesain Tembok Penahan Tanah 
pada lereng tersebut. 

 Analisa data yang digunakan pada penelitian ini adalah data yang 
diperoleh dari pengumpulan data–data yang digunakan untuk perhitungan 
manual perencanaan tembok penahan tanah (TPT) selanjutnya 
melakukan  Analisa tekanan tanah, Desain dinding tembok penahan tanah 
(TPT), Kontrol terhadap geser, Kontrol terhadap guling, Kontrol terhadap 
amblas 

Berdasarkan analisis penanganan lereng metode tembok penahan 
tanah (TPT) type kantilever dengan bahan beton bertulang dengan 
dimensi lebar atas 0,3 m, lebar bawah 0,8 m serta tinggi 8 m memenuhi 
syarat untuk menahan bagian lereng bagian utara Jalan Nanganesa, 
Kecamatan Ndona, Kabupaten Ende. 

 
Kata kunci : Longsor, Perencanaan Tembok Penahan Tanah, 

Kantilever 
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ABSTRACT 

Martinus Mai Kami, 2017310979 Planning Of A Retaining Wall On A 
Slope At The Construction Site Of The Nanganesa Church, Ndona 
District, Ende Regency. Thesis (Supervisor Ir. Veronika Miana Radja, 
S.T.,M.T) 

 

Soil on the slopes around the construction site of the Nanganesa 
Church according to the slope stability analysis by Sony, 2021 has a low 
safety value. Based on the thoughts above, the authors are interested in 
designing a retaining wall on the slope. 

Analysis of the data used in this study is the data obtained from the 
collection of data used for manual calculations of retaining wall planning 
(TPT) then carry out soil pressure analysis, design of retaining walls 
(TPT), control of shear, control of overturning , Control against sinking 

Based on the analysis of the slope handling method, the cantilever 
type retaining wall (TPT) with reinforced concrete material with dimensions 
of top width 0.3 m, bottom width 0.8 m and a height of 8 m meets the 
requirements to withstand the northern slopes of Jalan Nanganesa, 
District Ndona, Ende District. 

 

Keywords: Landslide, Retaining Wall Planning, Cantilever 

  



 
 

xii 

 

DAFTAR ISI 

Halaman 

HALAMAN JUDUL ..................................................................................... i 

HALAMAN PERSETUJUAN  .................................................................... ii  

HALAMAN PENGESAHAN  .................................................................... iii 

PERNYATAAN KEASLIAN ...................................................................... iv 

MOTO ........................................................................................................ v  

PERSEMBAHAN ..................................................................................... vi  

KATA PENGANTAR  ............................................................................. viii  

ABSTRAK  ................................................................................................ x 

ABSTRACT .............................................................................................. xi 

DAFTAR ISI ............................................................................................ xii 

DAFTAR TABEL .................................................................................... xiv 

DAFTAR GAMBAR  ................................................................................ xv 

DAFTAR SIMBOL ................................................................................ xviii 

BAB I PENDAHULUAN  ........................................................................... 1  

1.1 Latar Belakang  .................................................................................... 1  

1.2 Rumusan Masalah  .............................................................................. 3  

1.3 Tujuan Penelitian  ................................................................................ 4  

1.4 Manfaat Penelitian  .............................................................................. 4  

1.5 Ruang Lingkup Dan Batasan Masalah  ................................................ 5  

BAB II LANDASAN TEORI  ...................................................................... 6  

2.1 Tanah  ................................................................................................. 6  



 
 

xiii 

 

2.2. Komponen-komponenTanah  .............................................................. 7  

2.3. Sistem Klasifikasi Tanah  .................................................................... 8  

2.4 Lereng  .............................................................................................. 11  

2.5 Penyebab Keruntuhan Lereng  .......................................................... 13  

2.6 Mekanisme Gerakan Tanah  .............................................................. 16  

2.7 Tekanan Tanah  ................................................................................. 19  

2.8 Dinding Penahan Tanah (Retaning Wall)  .......................................... 20  

2.9 Macam-Macam Dinding Penahan Tanah  .......................................... 20  

2.10 Fungsi dinding penahan tanah  ........................................................ 23  

2.11 Cara mengatasi longsor  .................................................................. 24  

2.12 Perencanaan Dinding Penahan Tanah  ........................................... 26  

2.12.1 Stabilitas Terhadap Guling  ........................................................... 26  

2.12.2 Stabilitas Terhadap Pergeseran  ................................................... 28  

2.12.3 Langkah-langkah Menghitung Dinding Penahan Tanah  ............... 29  

BAB III METODOLOGI PENELITIAN  ..................................................... 34  

3.1 Lokasi Penelitian  ............................................................................... 34  

3.2 Tahapan Penelitian  ........................................................................... 34 

3.3 Sumber Data ..................................................................................... 35  

3.4 Analisis Data  ..................................................................................... 35  

3.5 FLOW CHART (Diagram Alir Penelitian)  ........................................... 36  

BAB IV ANALISIS DAN PEMBAHASAN  ............................................... 37  

4.1. Lokasi Penelitian  .............................................................................. 37  

4.2 Tekanan Tanah Aktif  ......................................................................... 40  



 
 

xiv 

 

4.3 Perencanaan Tembok Penahan Tanah  ............................................ 41  

BAB V PENUTUP  .................................................................................. 50  

5.1 Kesimpulan  ....................................................................................... 50  

5.2 Saran  ................................................................................................ 50  

DAFTAR PUSTAKA  ............................................................................... 51 

LAMPIRAN 

  

 

  



 
 

xv 

 

DAFTAR TABEL 

Halaman  

Tabel 4.1 : Nilai Parameter Hasil Pengujian Sifat Fisik dan Sifat Mekanis 

Tanah  ..................................................................................... 38  

Tabel 4.2 Nilai Koefisien Tekanan Tanah Aktif  ........................................ 40  

Tabel 4.3 Nilai Momen Tekanan Tanah Aktif Potongan 1  ....................... 41  

Tabel 4.4 Nilai Momen Tekanan Tanah Aktif Potongan 2  ....................... 41  

Tabel 4.5 Nilai Momen Tekanan Tanah Aktif Potongan 3  ....................... 41  

Tabel 4.6 Dimensi Dinding Kantilever Potongan 1  .................................. 42  

Tabel 4.7 Dimensi Dinding Kantilever Potongan 2  .................................. 42  

Tabel 4.8 Dimensi Dinding Kantilever Potongan 3  .................................. 43  

Tabel 4.9 Nilai berat bangunan potongan 1  ............................................ 43  

Tabel 4.10 Nilai berat bangunan potongan 2  .......................................... 43 

Tabel 4.11 Nilai berat bangunan potongan 3  .......................................... 43  

Tabel 4.13 Perhitungan Stabilitas Geser Potongan 2 .............................. 44  

Tabel 4.13 Perhitungan Stabilitas Geser Potongan 2 .............................. 44  

Tabel 4.14 Jarak Berat ke Titik 0 pada Potongan 1 ................................. 45  

Tabel 4.15 Jarak Berat ke Titik 0 pada Potongan 2 ................................. 45  

Tabel 4.16 Jarak Berat ke Titik 0 pada Potongan 3 ................................. 45  

Tabel 4.17 Nilai Momen Ditinjau Dari Titik 0 pada Potongan 1  ............... 46  

Tabel 4.18 Nilai Momen Ditinjau Dari Titik 0 pada Potongan 2  ............... 46  

Tabel 4.19 Nilai Momen Ditinjau Dari Titik 0 pada Potongan 3  ............... 46  

Tabel 4.20 Nilai Stabilitas Terhadap Guling Potongan 1  ......................... 47  



 
 

xvi 

 

Tabel 4.21 Nilai Stabilitas Terhadap Guling Potongan 2  ......................... 47  

Tabel 4.22 Nilai Stabilitas Terhadap Guling Potongan 3  ......................... 47  

Tabel 4.23 Nilai Daya Dukung Tanah Potongan 1  .................................. 49  

Tabel 4.24 Nilai Daya Dukung Tanah Potongan 2  .................................. 49  

Tabel 4.25 Nilai Daya Dukung Tanah Potongan 3  .................................. 49 

 

  



 
 

xvii 

 

DAFTAR GAMBAR 

Halaman  

Gambar 2.1 Diagram Fase Tanah  ............................................................ 8  

Gambar 2.1 Diagram Tekanan Tanah untuk dinding kantilever  .............. 27  

Gambar 2.2 kontrol terhadap pergeseran dasar dinding  ......................... 28  

Gambar 3.1 peta lokasi pengambilan sampel  ......................................... 34  

Gambar 3.2 Diagram Alir Penelitian  ........................................................ 36  

Gambar 4.1. Lokasi Penelitian  ................................................................ 37  

Gambar 4,2, Kondisi Lereng di titik 1 (bagian Selatan)  ........................... 39  

Gambar 4.3. Kondisi Lereng di titik 2 (bagian Utara)  ............................... 39  

Gambar 4.4. Kondisi Lereng di titik 3 (bagian Timur)  .............................. 39  

Gambar 4.5. Dinding penahan tanah titik 2 (bagian Utara)  ..................... 42 

 

  



 
 

xviii 

 

DAFTAR SIMBOL 

Lambang/Singkatan Arti dan Keterangan 

V  Volume 

Vs  Volume Pori 

VW  Volume Air 

VS  Volume Butiran Padat 

W  Berat Tanah 

Wa  Berat Udara 

Ww  Berat Air 

WS  Berat Butiran Padat 

G  kerikil ( Gravel) 

S  pasir (sand) 

C  Lempung 

M Lanau (slit) 

O Lanau atau lempung organik (organic 

slit or clay) 

Pt Tanah gambut dan tanah organik 

tinggi 

W Gradasi baik (Well graded) 

P gradasi buruk (poorly graded) 

H Plastisitas Tinggi (High-plasticity) 

L Plastisitas rendah (Low Plasicity) 

c’  kohesi efektif jenuh tanah (kN/ ) 

γsat  berat jenis tanah jenuh (kN/ ) 

uw  tekanan pori air tanah (kN/ ) 

α  kemiringan lereng 

φ’  sudut geser dalam efektif 

Pa  tekanan tanah aktif 

Pp  tekanan tanah pasif 

ƩMo  jumlah momen dari gaya- gaya yang 

menyebabkan momen pada titik O. 



 
 

xix 

 

ƩMR  jumlah momen yang menahan guling 

terhadap titik O. 

FR  jumlah gaya-gaya yang menahan 

gaya-gaya horizontal 

 jumlah gaya-gaya yang mendorong 

Ʃv Gaya-gaya vertikal 

Ʃh gaya- gaya horisontal 

R  gaya geser 
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