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ABSTRAK 

 

PENGARUH KANDUNGAN LUMPUR TERHADAP KUAT 
TEKAN DAN PERMEABILITAS MORTAR  

 
Oleh : 

Sebastian Romansaputra   NIM : 15.B1.0084 
Weka Yanuar Pradana            NIM : 17.B1.0124 

 
Mortar yang dibuat dari semen, air, dan agregat halus berdasarkan perbandingan berat 

1:2,4 dicampur dengan menambahkan kadar lumpur lolos saringan 0,075 mm sebesar 0%, 

5% dan 10% dari berat agregat halus rencana. Pengujian permeabilitas mortar dilakukan 

dengan membuat benda uji silinder diameter 10 cm dan tinggi 1 cm dan 2 cm sebanyak 36 

biji. Pengujian kuat tekan juga dilakukan untuk mengetahui pengaruh kandungan lumpur 

pada kuat tekan mortar berukuran (5x5x5) cm sebanyak 27 biji. Pengujian kuat tekan dan 

permeabilitas mortar digunakan untuk mengetahui berapa lama air dapat menembus suatu 

lapisan mortar dan melihat hubungan antara kuat tekan mortar dengan permeabilitasnya yang 

berupa garis lurus (linear) atau garis lengkung setelah diuji dengan menggunakan kandungan 

lumpur 0%, 5% dan 10%. Adapun acuan dalam pengujian ini berdasarkan peraturan beton 

tebal selimut beton adalah 40 mm (diatur dalam SNI) dan 25 mm (diatur dalam PBI NI 71). 

Hasil pengujian mortar pada pengujian permeabilitas cenderung lebih baik untuk waktu 

rembesan pertama pada benda uji silinder ukuran 2 cm diameter 10 cm dengan kadar lumpur 

5% dan 10%, tetapi untuk kemampuan kuat tekan mortar dengan kadar lumpur 0% 

memperlihatkan mortar dapat mencapai kekuatan maksimal pada hari ke-28 dengan angka 

62,33 kN. Berbeda dengan mortar dengan kadar lumpur 5% dan 10% yang menunjukan 

grafik menurun pada nilai kuat tekannya seiring berjalannya waktu. 

Kata kunci: mortar, kuat tekan, permeabilitas, kadar lumpur 

 
 
 
 
 
 
 
 

 



 
Tugas Akhir 

Pengaruh Kandungan Lumpur Terhadap Kuat Tekan 
dan Permeabilitas Mortar 

     
 

viii 

DAFTAR ISI 
 

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

PERNYATAAN KEASLIAN TUGAS AKHIR ..................................................... ii 

LEMBAR PENGESAHAN  .................................................................................. iii 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR 

UNTUK KEPENTINGAN AKADEMIS  ............................................................. iv 

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

ABSTRAK  ............................................................................................................. ii 

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

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

DAFTAR TABEL  ................................................................................................. xv 

BAB 1 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 Penelitian  ..................................................................................  3 

BAB 2 Kajian Pustaka ............................................................................................  4 

2.1 Mortar .....................................................................................................  4 

2.1.1 Tipe Mortar  .......................................................................................  4 

2.1.2  Sifat Mortar  ......................................................................................  6 

2.2 Bahan ......................................................................................................  6 

2.2.1 Semen  ................................................................................................  6 

2.2.1.1 Jenis Semen Portland ....................................................................  8 

2.2.2 Air ....................................................................................................  11 

2.2.3 Agregat Halus ................................................................................... 12  

2.2.4 Agregat Kasar ..................................................................................  12 

2.3 Permeabilitas  .......................................................................................  13 

2.4 Kuat Tekan Beton .................................................................................  14 



 
Tugas Akhir 

Pengaruh Kandungan Lumpur Terhadap Kuat Tekan 
dan Permeabilitas Mortar 

     
 

ix 

2.5 Kuat Tekan Mortar ...............................................................................  15 

2.5.1 Pengaruh Kuat Tekan Mortar ...........................................................  15 

2.6 Kandungan Lumpur ..............................................................................  16 

2.7 Selimut Beton .......................................................................................  17 

2.8 Hukum Darcy .......................................................................................  17 

2.10 Tinggi Konstan (Constant Head)  ........................................................  18 

BAB 3 Metode Penelitian ...................................................................................... 19 

3.1 Tinjauan Umum ....................................................................................  19 

3.2 Tahap Penelitian ...................................................................................  19 

3.2.1 Tahap I .............................................................................................  20 

3.2.2 Tahap II ............................................................................................  23 

3.2.3 Tahap III ...........................................................................................  29 

3.3 Rencana Kegiatan .................................................................................  30 

BAB 4 Analisis Data Dan Pembahasan ................................................................. 31 

4.1 Perhitungan Campuran Adukan Mortar ...............................................  31 

4.2 Pembuatan Benda Uji ...........................................................................  31 

4.2.1  Pembuatan Benda Uji Permeabilitas ................................................ 32 

4.2.2  Pembuatan Benda Uji Kuat Tekan ................................................... 41 

4.3 Perawatan Benda Uji ............................................................................  47 

4.4 Pengujian Saringan Agregat Halus dan Agregat Kasar ........................  48 

4.4.1  Cara Pengujian Saringan Agregat .................................................... 48 

4.4.2  Hasil Pengujian Saringan Agregat ................................................... 48 

4.5  Pengujian Kadar Lumpur Agregat Halus ............................................  52 

4.5.1  Cara Pengujian Kadar Lumpur Agregat Halus ................................. 52 

4.5.2  Hasil Pengujian Kadar Lumpur Agregat Halus ................................ 52 

4.6 Pengujian Permeabilitas Mortar ...........................................................  53 

4.6.1  Tahapan Pengujian Permeabilitas Mortar ........................................ 53 

4.6.2  Hasil Uji Permeabilitas Mortar ......................................................... 58 

4.7 Pengujian Permeabilitas Mortar ...........................................................  66 



 
Tugas Akhir 

Pengaruh Kandungan Lumpur Terhadap Kuat Tekan 
dan Permeabilitas Mortar 

     
 

x 

4.7.1  Tahapan Pengujian Kuat Tekan Mortar ........................................... 67 

4.7.2  Hasil Pengujian Kuat Mortar ............................................................ 69 

4.7.3  Analisis Hasil ................................................................................... 72 

BAB 5  Penutup ..................................................................................................... 79 

5.1 Kesimpulan ...........................................................................................  79 

5.2 Saran .....................................................................................................  81 

 

DAFTAR PUSTAKA  ........................................................................................... 82 

LAMPIRAN L-01 .................................................................................................  86 

LAMPIRAN L-02 .................................................................................................  89 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Tugas Akhir 

Pengaruh Kandungan Lumpur Terhadap Kuat Tekan 
dan Permeabilitas Mortar 

     
 

xi 

DAFTAR GAMBAR 
 

Gambar 3.1 Diagram Alir Tahap Penelitian ..................................................................... 20 

Gambar 3.2 Diagram Alir Tahap I .................................................................................... 21 

Gambar 3.3 Diagram Alir Tahap II ................................................................................... 24 

Gambar 4.1 Proses saringan pasir ..................................................................................... 32 

Gambar 4.2 Proses membersihkan kandungan lumpur ..................................................... 33 

Gambar 4.3 Proses pengeringan pasir ............................................................................... 33 

Gambar 4.4 Berat cawan ................................................................................................... 35 

Gambar 4.5 Berat cawan + pasir ....................................................................................... 35 

Gambar 4.6 Berat cawan + semen ..................................................................................... 36 

Gambar 4.7 Berat cawan + kandungan lumpur 5% tebal 1 cm ......................................... 36 

Gambar 4.8 Berat cawan + kandungan lumpur 10% tebal 1 cm ....................................... 37 

Gambar 4.9 Berat cawan ................................................................................................... 37 

Gambar 4.10 Berat cawan + pasir ..................................................................................... 37 

Gambar 4.11 Berat cawan + semen ................................................................................... 37 

Gambar 4.12 Berat cawan + kandungan lumpur 5% tebal 2 cm ....................................... 38 

Gambar 4.13 Berat cawan + kandungan lumpur 10% tebal 2 cm ..................................... 38 

Gambar 4.14 Trowel ......................................................................................................... 39 

Gambar 4.15 Trowel Semen ............................................................................................. 39 

Gambar 4.16 Cawan Timbangan ....................................................................................... 39 

Gambar 4.17 Timbangan Elektrik (gram) ......................................................................... 39 

Gambar 4.18 Cetakan silinder t = 1 cm d = 4 in ............................................................... 39 

Gambar 4.19 Besi Lonjor .................................................................................................. 39 

Gambar 4.20 Menuangkan Semen .................................................................................... 40 

Gambar 4.21 Proses Pengadukan Semen dan Pasir .......................................................... 40 

Gambar 4.22 Proses Pengadukan Semen, Pasir dan Air ................................................... 40 

Gambar 4.23 Proses Memasukan Mortar .......................................................................... 40 

Gambar 4.24 Proses Rojok ................................................................................................ 41 

Gambar 4.25 Mortar silinder ............................................................................................. 41 



 
Tugas Akhir 

Pengaruh Kandungan Lumpur Terhadap Kuat Tekan 
dan Permeabilitas Mortar 

     
 

xii 

Gambar 4.26 Proses Saringan Pasir .................................................................................. 41 

Gambar 4.27 Proses Membersihkan Kandungan Lumpur ................................................ 42 

Gambar 4.28 Proses Pengeringan Pasir ............................................................................ 42 

Gambar 4.29 Berat cawan ................................................................................................. 44 

Gambar 4.30 Berat cawan + pasir ..................................................................................... 44 

Gambar 4.31 Berat cawan + semen ................................................................................... 44 

Gambar 4.32 Berat cawan + kadar lumpur 5% ................................................................. 44 

Gambar 4.33 Berat cawan + kadar lumpur 10% ............................................................... 45 

Gambar 4.34 Trowel ......................................................................................................... 45 

Gambar 4.35 Trowel semen .............................................................................................. 45 

Gambar 4.36 Cawan timbangan ........................................................................................ 45 

Gambar 4.37 Timbangan elektrik (gram) .......................................................................... 45 

Gambar 4.38 Cetakan kubus ............................................................................................. 45 

Gambar 4.39 Besi lonjor ................................................................................................... 45 

Gambar 4.40 Menuangkan semen ..................................................................................... 46 

Gambar 4.41 Proses pengadukan semen dan pasir ........................................................... 46 

Gambar 4.42 Proses pengadukan semen, pasir dan air ..................................................... 46 

Gambar 4.43 Pengolesan pelumas oli ke cetakan ............................................................. 46 

Gambar 4.44 Proses memasukan campuran kecetakan kubus .......................................... 46 

Gambar 4.45 Proses perojokan mortar .............................................................................. 47 

Gambar 4.46 Proses perataan permukaan mortar ............................................................. 47 

Gambar 4.47 Grafik Gradasi M-sand` .............................................................................. 51 

Gambar 4.48 Uji Hidrometri ............................................................................................. 53 

Gambar 4.49 Mengkur Uji Hidrometri ............................................................................. 53 

Gambar 4.50 Pipa PVC ..................................................................................................... 54 

Gambar 4.51 Lakban Karet ............................................................................................... 54 

Gambar 4.52 Karet Ban ..................................................................................................... 54 

Gambar 4.53 Pipa PVC ..................................................................................................... 54 

Gambar 4.54 Plastik .......................................................................................................... 54 

Gambar 4.55 Gergaji ......................................................................................................... 54 

Gambar 4.56 PVC panjang 1 meter .................................................................................. 55 



 
Tugas Akhir 

Pengaruh Kandungan Lumpur Terhadap Kuat Tekan 
dan Permeabilitas Mortar 

     
 

xiii 

Gambar 4.57 PVC panjang 10 cm ..................................................................................... 55 

Gambar 4.58 PVC panjang 90 cm ..................................................................................... 55 

Gambar 4.59 PVC 10 cm ditutup mortar .......................................................................... 55 

Gambar 4.60 mortar direkatkan pada PVC 10 cm ............................................................ 56 

Gambar 4.61 Penutupan pipa dengan plastik .................................................................... 56 

Gambar 4.62 Penyambungan pipa .................................................................................... 56 

Gambar 4.63 Penyambungan pipa dengan karet ban ........................................................ 56 

Gambar 4.64 Alat uji permeabilitas .................................................................................. 57 

Gambar 4.65 Mengisi Air pada Alat Uji ........................................................................... 57 

Gambar 4.66 Tongkat Pencoblos ...................................................................................... 57 

Gambar 4.67 Melubangi Plastik ........................................................................................ 58 

Gambar 4.68 Mengamati Benda Uji ................................................................................. 58 

Gambar 4.69 Stopwatch .................................................................................................... 58 

Gambar 4.70 Grafik Benda Uji 1 cm, 7 hari ..................................................................... 63 

Gambar 4.71 Grafik Benda Uji 2 cm, 7 hari ..................................................................... 63 

Gambar 4.72 Grafik Benda Uji 1 cm, 14 hari ................................................................... 64 

Gambar 4.73 Grafik Benda Uji 2 cm, 14 hari ................................................................... 64 

Gambar 4.74 BU 1 (1 cm), 14 hari, 5% kadar lumpur ...................................................... 65 

Gambar 4.75 BU 2 (1 cm), 14 hari, 5% kadar lumpur ...................................................... 65 

Gambar 4.76 Grafik Permeabilitas Mortar Kumulatif ...................................................... 65 

Gambar 4.77 Benda Uji Kuat Tekan ................................................................................. 67 

Gambar 4.78 Load Gauge ................................................................................................. 68 

Gambar 4.79 Menaruh Benda Uji pada Alat Uji ............................................................... 68 

Gambar 4.80 Katup Hidrolis Ditutup ................................................................................ 68 

Gambar 4.81 Alat Uji Dipompa Gambar 4.81 Alat Uji Dipompa .................................... 68 

Gambar 4.82 Membaca Nilai Kuat Tekan ........................................................................ 69 

Gambar 4.83 Benda Uji Runtuh ........................................................................................ 69 

Gambar 4.84 Grafik Uji Kuat Tekan dengan Kandungan Lumpur 0% ............................ 71 

Gambar 4.85 Grafik Uji Kuat Tekan dengan Kandungan Lumpur 5% ............................ 71 

Gambar 4.86 Grafik Uji Kuat Tekan dengan Kandungan Lumpur 10% .......................... 72 

Gambar 4.87 Bar Chart Kuat Tekan Mortar Komulatif ................................................... 72 



 
Tugas Akhir 

Pengaruh Kandungan Lumpur Terhadap Kuat Tekan 
dan Permeabilitas Mortar 

     
 

xiv 

Gambar 4.88 Benda Uji Kuat Tekan Runtuh .................................................................... 74 

Gambar 4.89 Grafik Hubungan Kuat Tekan dan Permeabilitas Mortar d: 10 cm,    

t: 1 cm Umur 7 hari ...................................................................................... 76 

Gambar 4.90 Grafik Hubungan Kuat Tekan dan Permeabilitas Mortar d: 10 cm,   

t: 1 cm Umur 14 hari .................................................................................... 76 

Gambar 4.91 Grafik Hubungan Kuat Tekan dan Permeabilitas Mortar d: 10 cm,    

t: 2 cm Umur 7 hari ...................................................................................... 77 

Gambar 4.92 Grafik Hubungan Kuat Tekan dan Permeabilitas Mortar d: 10 cm,    

t: 2 cm Umur 14 hari .................................................................................... 77 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Tugas Akhir 

Pengaruh Kandungan Lumpur Terhadap Kuat Tekan 
dan Permeabilitas Mortar 

     
 

xv 

DAFTAR TABEL  
 
 

Tabel 2.1 Syarat Fisika Utama ............................................................................................ 7 

Tabel 2.2 Konsumsi Semen di Indonesia 2004-2005 ........................................................ 10 

Tabel 2.3 Total Kapasitas Produksi Semen di Indonesia, 2004-2005 ............................... 10 

Tabel 2.4 Perusahaan Semen di Indonesia, 2004-2005 ..................................................... 11 

Tabel 2.5 Ukuran Benda Uji Kuat Tekan .......................................................................... 14 

Tabel 2.6 Tebal Penutup Beton Minimum ........................................................................ 17 

Tabel 3.1 Analisis Saringan .............................................................................................. 26 

Tabel 3.2 Rencana Kegiatan ............................................................................................. 30 

Tabel 4.1 Analisa Saringan (Agregat Halus M- Sand) ...................................................... 51 

Tabel 4.2 Mortar 1 cm, Kadar lumpur 0% ........................................................................ 58 

Tabel 4.3 Mortar 1 cm, Kadar lumpur 5% ........................................................................ 59 

Tabel 4.4 Mortar 1 cm, Kadar lumpur 10% ...................................................................... 59 

Tabel 4.5 Mortar 1 cm, Kadar lumpur 0% ........................................................................ 59 

Tabel 4.6 Mortar 1 cm, Kadar lumpur 5% ........................................................................ 60 

Tabel 4.7 Mortar 1 cm, Kadar lumpur 10% ...................................................................... 60 

Tabel 4.8 Mortar 2 cm, Kadar lumpur 0% ........................................................................ 60 

Tabel 4.9 Mortar 2 cm, Kadar lumpur 5% ........................................................................ 61 

Tabel 4.10 Mortar 2 cm, Kadar lumpur 10% .................................................................... 61 

Tabel 4.11 Mortar 2 cm, Kadar lumpur 0% ...................................................................... 61 

Tabel 4.12 Mortar 2 cm, Kadar lumpur 5% ...................................................................... 62 

Tabel 4.13 Mortar 2 cm, Kadar lumpur 10% .................................................................... 62 

Tabel 4.14 Analisa Permeabilitas Mortar .......................................................................... 66 

Tabel 4.15 Hasil Kuat Tekan Mortar Umur 7 Hari ........................................................... 69 

Tabel 4.16 Hasil Kuat Tekan Mortar Umur 14 Hari ......................................................... 70 

Tabel 4.17 Hasil Kuat Tekan Mortar Umur 28 Hari ......................................................... 70 

Tabel 4.18 Komulatif Hasil Kuat Tekan Mortar ............................................................... 70 

Tabel 4.19 Data Kuat Tekan dan Permeabilitas Mortar d: 10 cm, t: 1 cm, 7 hari ............ 75 

Tabel 4.20 Data Kuat Tekan dan Permeabilitas Mortar d: 10 cm, t: 1 cm, 14 hari .......... 75 



 
Tugas Akhir 

Pengaruh Kandungan Lumpur Terhadap Kuat Tekan 
dan Permeabilitas Mortar 

     
 

xvi 

Tabel 4.21 Data Kuat Tekan dan Permeabilitas Mortar d: 10 cm, t: 2 cm, 7 hari ............ 75 

Tabel 4.22 Data Kuat Tekan dan Permeabilitas Mortar d: 10 cm, t: 2 cm, 14 hari .......... 75 

Tabel 4.23 Data Hubungan Kuat Tekan dan Permeabilitas .............................................. 78 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


