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ABSTRAK 

Pembangunan kawasan hunian pada lahan miring sering menghadapi risiko 

ketidakstabilan lereng yang dapat memicu longsor. Salah satu solusi untuk mengatasi 

hal tersebut adalah penerapan struktur penahan tanah tipe gravity wall. Penelitian ini 

bertujuan merencanakan dan menganalisis struktur gravity wall untuk mendukung 

kestabilan lereng pada kawasan hunian, dengan mempertimbangkan stabilitas terhadap 

guling, geser, dan daya dukung tanah. Metode yang digunakan meliputi pengumpulan 

data tanah dan kondisi eksisting, perhitungan tekanan tanah lateral dengan pendekatan 

teori Rankine, serta analisis stabilitas dengan kriteria faktor keamanan sesuai SNI 

8460:2017. Hasil perancangan menunjukkan bahwa pada tinggi dinding 11 m dengan 

lebar dasar 8 m diperoleh faktor keamanan terhadap guling sebesar 2,99, faktor 

keamanan geser 2,27, dan daya dukung tanah 3,35, yang semuanya melebihi standar 

minimum. Pada perbandingan lebar dasar 5,5 m, diperoleh faktor keamanan terhadap 

guling sebesar 1,84, faktor keamanan geser 1,42, dan daya dukung tanah 2,27, 

menunjukkan nilai minimum standar masih tercapai meskipun lebih kecil dibanding 

lebar 8 m. Dengan demikian, gravity wall dengan lebar dasar 5,5 dapat menjadi solusi 

efektif dan efisien untuk menjaga kestabilan lereng pada kawasan hunian, 

memaksimalkan pemanfaatan lahan miring, serta memberikan keamanan pada struktur 

di atasnya. 

 

Kata Kunci: Gravity wall, stabilitas lereng, tekanan tanah lateral.  
 

 

 

  



 

 

viii 

 

DAFTAR ISI 

LEMBAR PERSETUJUAN SKRIPSI ............................................................................. i 

LEMBAR PENGESAHAN SKRIPSI .............................................................................. ii 

SURAT KETERANGAN BEBAS PLAGIAS ............................................................... iii 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH .. iv 

KATA PENGANTAR ......................................................................................................... v 

ABSTRAK ........................................................................................................................... vii 

DAFTAR ISI ...................................................................................................................... viii 

DAFTAR GAMBAR .......................................................................................................... xi 

DAFTAR TABEL ............................................................................................................. xiii 

DAFTAR LAMPIRAN .................................................................................................... xiv 

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

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

1.2 Rumusan Masalah ........................................................................................... 2 

1.3 Tujuan Penelitian ............................................................................................. 2 

1.4 Manfaat Penelitian .......................................................................................... 2 

1.5 Batasan Masalah .............................................................................................. 3 

BAB II TINJAUAN PUSTAKA ....................................................................................... 4 

2.1 Soil Mechanics ................................................................................................. 4 

2.1.1 Sifat Tanah ............................................................................................. 6 

2.1.2 Jenis Tanah .......................................................................................... 16 

2.2 Dinding Penahan Tanah (Gravity wall) ..................................................... 19 

2.3 Tekanan Tanah Lateral ................................................................................. 23 

2.3.1 Tekanan Tanah Dalam Keadaan Diam (At rest) ............................. 24 



 

 

ix 

 

2.3.2 Tekanan Tanah Dalam Kondisi Aktif .............................................. 27 

2.3.3 Tekanan Tanah Dalam Kondisi Pasif ............................................... 33 

2.4 Stabilitas Dinding Penahan Tanah .............................................................. 38 

2.4.1 Stabilitas Terhadap Guling (Overturning) ....................................... 39 

2.4.2 Stabilitas Terhadap Geser (Sliding) .................................................. 41 

2.4.3 Daya Dukung Tanah (Bearing capacity) ......................................... 44 

2.4.4 Pemeriksaan Penurunan Tanah (Settlement analysis) .................... 48 

2.4.5 Stabilitas Keseluruhan (Overall stability) ....................................... 53 

2.5 Stabilitas Lereng (Slope Stability) ............................................................... 56 

2.6 Faktor Keamanan .......................................................................................... 60 

2.7 Penelitian Terdahulu ..................................................................................... 63 

BAB III METODE PENELITIAN .................................................................................. 70 

3.1 Pendekatan Penelitian ................................................................................... 70 

3.2 Lokasi dan Objek Penelitian ........................................................................ 70 

3.3 Data yang Digunakan ................................................................................... 70 

3.4 Metode Pengumpulan Data .......................................................................... 71 

3.5 Tahap Penelitian ............................................................................................ 71 

3.6 Kriteria Keamanan ........................................................................................ 74 

3.7 Alat Bantu Analisis ....................................................................................... 74 

3.8 Diagram Alir .................................................................................................. 75 

BAB IV HASIL DAN PEMBAHASAN ......................................................................... 76 

4.1 Hasil Penelitian .............................................................................................. 76 

4.1.1. Gambaran Umum Lokasi Penelitian ................................................ 76 

4.1.2. Data tanah dan Parameter Desain ..................................................... 77 



 

 

x 

 

4.1.3. Desain Dinding Penahan Tipe Gravity wall .................................... 79 

4.1.4. Analisis ................................................................................................. 80 

4.2 Pembahasan Hasil ......................................................................................... 86 

BAB V PENUTUP ............................................................................................................ 88 

5.1 Kesimpulan .................................................................................................... 88 

5.2 Saran ............................................................................................................... 90 

DAFTAR PUSTAKA ........................................................................................................ 92 

LAMPIRAN ......................................................................................................................... 97 

  



 

 

xi 

 

DAFTAR GAMBAR 

Gambar II- 1 Diagram Batas-Batas Atterberg ............................................................ 12 

Gambar II- 2 Gravity Retaining walls ......................................................................... 23 

Gambar II- 3 Tekanan Tanah Lateral .......................................................................... 24 

Gambar II- 4 Tekanan Tanah dalam Keadaan Diam .................................................. 25 

Gambar II- 5 Distribusi Tekanan Tanah dalam Keadaan Diam pada Tembok ........... 26 

Gambar II- 6 Massa Tanah Aktif dengan Permukaan Licin Berdasarkan Teori 

Rankine ....................................................................................................................... 29 

Gambar II- 7 Lingkaran Mohr Kondisi Tekanan Tanah Aktif Teori Rankine ............ 30 

Gambar II- 8 Distribusi Tekanan Tanah Aktif Menurut Teori Rankine ..................... 32 

Gambar II- 9 Kondisi Tekanan Tanah Aktif Menurut Teori Rankine ........................ 33 

Gambar II- 10 Massa Tanah Pasif dengan Permukaan Licin Berdasarkan Teori 

Rankine ....................................................................................................................... 34 

Gambar II- 11 Lingkaran Mohr Kondisi Tekanan Tanah Pasif Teori Rankine .......... 35 

Gambar II- 12 Kondisi Tekanan Tanah Pasif Menurut Teori Rankine ....................... 37 

Gambar II- 13 Distribusi Tekanan Tanah Pasif Menurut Teori Rankine.................... 38 

Gambar II- 14 Ilustrasi Analisis Kestabilan terhadap Geser ....................................... 44 

Gambar IV- 1 Lokasi Penelitian ................................................................................. 76 

Gambar IV- 2 Lereng yang memerlukansistem dinding penahan tanah ..................... 77 

Gambar IV- 3 Struktur Tanah di Lokasi Penenlitian .................................................. 78 

Gambar IV- 4 Desain Dinding Penahan Tanah Tipe Gravity wall ............................. 79 

Gambar IV- 5 Distribusi Tekanan Tanah Aktif Perhitungan Stabilitas Terhadap 



 

 

xii 

 

Guling .......................................................................................................................... 80 

Gambar IV- 6 Ilustrasi Distribusi Berat Struktur dan Jarak Lengan Momen ............. 82 

Gambar IV- 7 Distribusi Tekanan Tanah Aktif Perhitungan Stabilitas Terhadap Geser

 ..................................................................................................................................... 83 

Gambar IV- 8 Distribusi Perhitungan Stabilitas Terhadap Bearing Capacity ............ 85 

Gambar V- 1 Desighn Gravity wall Rencana ............................................................. 89 

 

  



 

 

xiii 

 

DAFTAR TABEL 

Tabel II- 1 Sistem Klasifikasi Unified .......................................................................... 6 

Tabel II- 2 Pembagian Jenis Tanah Berdasarkan Berat Jenis ....................................... 8 

Tabel II- 3 Derajat Kejenuhan dan Kondisi Tanah ..................................................... 10 

Tabel II- 4 Nilai Indeks Plastisitas dan Macam Tanah ............................................... 11 

Tabel II- 5 Nilai Sudut Geser Tanah ........................................................................... 13 

Tabel II- 6 Tabel Typical Values of Tv dan U ............................................................ 15 

Tabel II- 7 Perbandingan Jenis Tanah Berdasarkan Ukuran Butir ............................. 18 

Tabel II- 8 Klasifikasi Jenis-Jenis Tanah .................................................................... 19 

Tabel II- 9 Nilai Faktor Daya Dukung Tanah Menurut Terzaghi (1943) ................... 47 

Tabel II- 10 Nilai Faktor Daya Dukung Tanah Menurut Meyerhof (1951) ................ 47 

Tabel IV- 1 Soil Properties ......................................................................................... 78 

Tabel IV- 2 Analisis Percobaan Faktor Keamanan Terhadap Dinding Gravity wall . 86 

  



 

 

xiv 

 

DAFTAR LAMPIRAN 

Lampiran 1 Lembar Asistensi Skripsi Pembimbing I ................................................. 98 

Lampiran 2 Lembar Asistensi Skripsi Pembimbing 2 .............................................. 100 

Lampiran 3 Lembar Revisi Seminar Proposal Pembimbing I .................................. 102 

Lampiran 4 Lembar Revisi Seminar Proposal Pembimbing II ................................. 103 

Lampiran 5 Lembar Revisi Seminar Hasil Pembimbing I ........................................ 104 

Lampiran 6 Lembar Revisi Seminar Hasil Pembimbing II ....................................... 105 

Lampiran 7 Lembar Revisi Ujian Komprehensi Penguji I ........................................ 106 

Lampiran 8 Lembar Revisi Ujian Komprehensi Penguji II ...................................... 108 

Lampiran 9 Lembar Revisi Ujian Komprehensi Penguji Saksi ................................ 109 

Lampiran 10 Data Tanah (Denah, Hasil Lab dan Hasil Laapangan) ........................ 111 

Lampiran 11 Perhitungan Stabilitas Guling, Geser, dan Bearing Capacity untuk Lebar 

Dasar Gravity wall 7,5 m .......................................................................................... 113 

Lampiran 12 Perhitungan Stabilitas Guling, Geser, dan Bearing Capacity untuk Lebar 

Dasar Gravity wall 6 m ............................................................................................. 119 

Lampiran 13 Perhitungan Stabilitas Guling, Geser, dan Bearing Capacity untuk Lebar 

Dasar Gravity wall 5,5 m .......................................................................................... 124 

 

 


