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ANALISIS KARAKTERISTIK MATERIAL FRESH SOIL PADA 

WELLPAD PEMATANG RABA 25 C2  
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Pembimbing: Anton Ariyanto, ST., M.Eng(1) dan Dr. Pada Lumba, ST.,MT(2) 

 

ABSTRAK  

 
Fresh Soil merupakan material yang umum digunakan dalam pekerjaan 

konstruksi, termasuk pada pembangunan wellpad pemboran minyak bumi yang 
menerima beban statis dan dinamis secara berulang. Karakteristik sifat fisik dan 
mekanik tanah timbun sangat berpengaruh terhadap kestabilan dan kinerja 
konstruksi. Oleh karena itu, diperlukan kajian terhadap kualitas material tanah 
timbun yang digunakan pada Wellpad Pematang Raba 25 C2. 

Penelitian ini bertujuan untuk mengetahui karakteristik sifat fisik dan 
mekanik material tanah timbun pada lokasi tersebut. Metode penelitian dilakukan 
melalui pengujian laboratorium yang meliputi analisis gradasi, batas Atterberg, 
klasifikasi tanah berdasarkan USCS dan AASHTO, serta pengujian pemadatan 
untuk memperoleh nilai kepadatan kering maksimum dan kadar air optimum. 

Hasil penelitian menunjukkan bahwa tanah timbun tergolong Poorly 
Graded Silty Sand (SM) dan A-2-4 dengan dominasi fraksi pasir sebesar 68,41% 
serta plastisitas rendah (PI 7,31%). Nilai kepadatan kering maksimum sebesar 1,940 
g/cm³ dengan kadar air optimum 11,70%, sedangkan kadar air alami sebesar 
17,20% melebihi batas toleransi pemadatan sehingga diperlukan perlakuan 
pengeringan sebelum pemadatan. Material tanah timbun bersifat homogen dan 
dinilai layak digunakan sebagai material timbunan pada konstruksi wellpad. 
 
Kata kunci: Tanah Timbun, Karakteristik Tanah, Sifat Fisik Tanah, Sifat  Mekanik 

Tanah, Wellpad 
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ABSTRACT 

 
Fill soil is a material commonly used in construction works, including the 

development of oil and gas drilling wellpads that are subjected to repeated static 
and dynamic loads. The physical and mechanical properties of fill soil significantly 
influence the stability and performance of the structure. Therefore, an evaluation 
of the quality of fill soil material used at Wellpad Pematang Raba 25 C2. 

This study aims to determine the physical and mechanical characteristics of 
the fill soil material at the study location. The research method involved laboratory 
testing, including grain size analysis, Atterberg limits, soil classification based on 
the USCS and AASHTO systems, and compaction tests to determine the maximum 
dry density and optimum moisture content. 

The results show that the fill soil is classified as Poorly Graded Silty Sand 
(SM) according to USCS and A-2-4 according to AASHTO, with a sand fraction 
dominance of 68.41% and low plasticity (PI 7.31%). The maximum dry density 
obtained was 1.940 g/cm³ with an optimum moisture content of 11.70%, while the 
natural moisture content of 17.20% exceeded the allowable compaction tolerance. 
Therefore, drying treatment is required prior to compaction. The fill soil material 
is relatively homogeneous and considered suitable for use as fill material in 
wellpad construction. 
 
Keywords: fill soil, soil characteristics, physical properties of soil, mechanical  

properties of soil, wellpad 
  



xiv 
 

DAFTAR ISI 

 

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

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

KATA PENGANTAR ..................................................................................... iii 

HALAMAN PERNYATAAN ......................................................................... v 

LEMBAR ASISTENSI SKRIPSI .................................................................... vi 

ABSTRAK ....................................................................................................... xii 

DAFTAR ISI .................................................................................................... xiv 

DAFTAR TABEL ............................................................................................ xvi 

DAFTAR GAMBAR ....................................................................................... xvii 

DAFTAR LAMPIRAN .................................................................................... xviii 

DAFTAR NOTASI  ......................................................................................... xix 

BAB I PENDAHULUAN 

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

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

1.3. Tujuan Penelitian ............................................................................... 3 

1.4. Manfaat Penelitian ............................................................................. 3 

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

BAB II LANDASAN TEORI DAN TINJAUAN PUSTAKA 

2.1. Landasan Teori................................................................................... 4 

2.2. Tinjauan Pustaka ................................................................................ 13 

BAB III METODOLOGI PENELITIAN 

3.1. Jenis Dan Pendekatan Penelitian ....................................................... 16 

3.2. Lokasi Dan Waktu Penelitian ............................................................ 16 

3.3. Data Dan Sumber Data ...................................................................... 17 

3.4. Alat Dan Bahan .................................................................................. 17 

3.5. Pengambilan Sampel .......................................................................... 18 

3.6. Metode Dan Analisis Laboratorium ................................................... 18 

3.7. Prosedur Pengolahan Data ................................................................. 18 

3.8. Alur Penelitian ................................................................................... 21 



xv 
 

3.9. Diagram Alir Penelitian ..................................................................... 22 

BAB IV HASIL PENELITIAN DAN PEMBAHASAN 

4.1. Gambaran Umum Lokasi Dan Material Tanah Timbun .................... 23 

4.2. Analisis Sifat Fisik Tanah (Index Properties) .................................... 23 

4.3. Analisis Sifat Mekanik Tanah (Pemadatan) ...................................... 28 

4.4. Evaluasi Keseragaman dan Kualitas Material ................................... 34 

BAB V KESIMPULAN DAN SARAN 

5.1. Kesimpulan ........................................................................................ 35 

5.2. Saran .................................................................................................. 35 

DAFTAR PUSTAKA 

LAMPIRAN 

  



xvi 
 

DAFTAR TABEL 

 

Tabel 4.1. Sifat Fisik Tanah ............................................................................. 23 

Tabel 4.2. Hasil Uji Gradasi Tanah .................................................................. 25 

Tabel 4.3 Nilai Interpolasi Ukuran Butir ......................................................... 27 

Tabel 4.4. Hasil Pengujian Kadar Air .............................................................. 28 

Tabel 4.5. Hasil Pemadatan .............................................................................. 39 

Tabel 4.6. Kriteria Homogenitas Tanah Timbun ............................................. 31 

Tabel 4.7. Perbandingan Standar Pengujian Tanah ......................................... 32 

Tabel 4.8. Evaluasi Terhadap Standar Teknis .................................................. 34 

 

 

  



xvii 
 

DAFTAR GAMBAR 

 

Gambar 2.1. Kerangka Pemikiran Penelitian ................................................... 13 

Gambar 3.1. Diagram Alir Penelitian .............................................................. 22 

Gambar 4.1. Grafik Kurva Pemadatan Modified Proctor ................................ 29 

  



xviii 
 

DAFTAR LAMPIRAN 

 

Lampiran 1. Gambar Desain Wellpad Pematang Raba 25 C2 ......................... 39 

Lampiran 2 Data Klasifikasi Tanah ................................................................. 40 

Lampiran 3 Persentase Lolos Saringan Untuk Gradasi Tanah......................... 41 

Lampiran 4 Pengujian kadar air alami ............................................................. 42 

Lampiran 5 Klasifikasi Tanah Dan Perilaku Awal Material Sebelum  

Diberikan Beban Mekanis ................................................................................ 43 

Lampiran 6 Uji Lap Kadar air Awal ................................................................ 44 

Lampiran 7 Uji Lap ATT Tes & Compaction Proctor .................................... 45 

Lampiran 8 Dokumentasi Saat Proses Pengujian Tanah.................................. 46 

Lampiran 9 Dokumentasi Saat Study Literatur ................................................ 47 

 

 

 

 

 

  



xix 
 

DAFTAR NOTASI 

 

W5     : Berat tanah kering  

W4  : Berat air  

OMC    : Kadar Air Optimum  

MDD    : Kepadatan Kering Maksimum  

σ   : Simpangan Baku  

𝜇    : Kadar Air 

ρd   : Kepadatan Kering 

𝜔    : kadar air tanah (%) 

𝑊௕௔௦௔௛  :berat tanah basah (g) 

𝑊௞௘௥௜௡௚  : berat tanah kering setelah pengeringan (g) 

𝜌௦   : beat jenis tanah (g/cm3) 

𝑊௞௘௥௜௡௚  : berat tanah kering (g) 

𝑉௣௔ௗ௔௧  : volume partikel padat tanah (cm3) 

sumbu X  : logaritmik (ukuran partikel)  

sumbu Y  : persentase lolos saringan 

D   : nilai yang ingin kita cari (D10, D30, D60) 

x   : persentase lolos yang sesuai (10, 30, 60) 

x1 dan x2  : persentase lolos dari dua titik data yang mengapit x 

y1 dan y2  : ukuran saringan yang sesuai dengan x1 dan x2 

Cu   : koefisien keseragaman 

Cc   : Koefisien gradasi 

D60   : % berat butiran total saringan No.60 lolos saringan (mm) 

D10   : % berat butiran total saringan No.10 lolos saringan (mm) 

D30   : % berat butiran total saringan No.30 lolos saringan (mm) 

PI   : indeks plastisitas (%) 

LL  : batas cair (%) 

PL   : batas plastis (%) 

CV  : koefisien variasi (%)


