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DAN ABSORPSI 

 

Oleh: 

SANDRA AJENG LILIANI   NIM: 17.B1.0062 

MARSELA FEBRIANI JEHUDU  NIM: 17.B1.0076 

 

Secara umum di Indonesia sebagian wilayahnya adalah perairan dan daratan 

dikelilingi oleh lingkungan agresif. Salah satu contoh dari lingkungan agresif 

yaitu lingkungan asam semacam gambut maupun sulfat karena mempunyai nilai 

pH yang lebih kecil. Dalam pelaksanaan konstruksi seringkali hal yang menjadi 

masalah adalah keterbatasan air bersih dengan nilai pH netral yaitu pH 7 sebagai 

salah satu material yang ideal dalam pembuatan beton. Pada penelitian ini 

bertujuan untuk mengetahui efektifitas pemanfaatan fly ash sebagai bahan tambah 

yang digunakan untuk netralisasi air asam pada campuran beton yang akan 

ditinjau terhadap kuat tekan dan absorpsi. Penelitian ini dilakukan pada beton 

dengan menggunakan air pH netral, air asam (pH 5) dan air asam yang telah 

dinetralisasi dengan fly ash. Air asam (pH 5) disimulasikan menggunakan HCl 

atau asam klorida sebanyak 2,5 ml/10 liter air dan fly ash digunakan sebanyak 150 

gr/10 liter air yang dilarutkan selama 5-15 menit sehingga menghasilkan air pH 7. 

Sampel benda uji kuat tekan digunakan silinder ukuran Ø15 cm, tinggi 30 cm, 

sedangkan absorpsi digunakan silinder dengan ukuran Ø10 cm, tinggi 5 cm. 

Pengujian kuat tekan dan absorpsi dilakukan pada umur beton 28 dan 56 hari. 

Hasil uji didapatkan bahwa terjadi penurunan nilai kuat tekan dengan 

menggunakan pH air 5 dibandingkan dengan air pH normal dan terjadi 

peningkatan nilai kuat tekan pada benda uji air asam yang telah dinetralisasi 

dengan fly ash. Hasil uji absorpsi didapatkan bahwa benda uji pH 5 atau asam 

memiliki nilai absorpsi lebih besar dari beton normal dan beton fly ash. Pada 

penelitian ini penambahan fly ash pada air asam (pH 5) ditujukan untuk 

memperbaiki pH air asam tersebut dan fly ash memiliki reaksi tersendiri dengan 

air asam sehingga berkontribusi terhadap memperkecil pori-pori pada beton 

sehingga menurunkan nilai absorpsi. 

Kata Kunci : Beton, Netralisasi, Fly Ash, Abosrpsi, Kuat Tekan 

 

 

 



xii 

 

KARTU ASISTENSI 

 
  



xiii 

 

KARTU ASISTENSI 

 

 

 



xiv 

 

KARTU ASISTENSI 

 
  



xv 

 

KARTU ASISTENSI 
 

 
 

 

 

 



xvi 

 

DAFTAR ISI 
 

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

HALAMAN PENGESAHAN .............................................................................iv 

HALAMAN PERNYATAAN PUBLIKASI KARYA ILMIAH  

UNTUK KEPENTINGAN AKADEMIS ...........................................................viii 

PRAKATA ..........................................................................................................x 

ABSTRAK ..........................................................................................................xi 

KARTU ASISTENSI ..........................................................................................xii 

DAFTAR ISI .......................................................................................................xvi 

DAFTAR GAMBAR ....................................................................................... xviii 

DAFTAR TABEL ...............................................................................................xix 

DAFTAR LAMPIRAN .......................................................................................xx 

DAFTAR SINGKATAN DAN LAMBANG .....................................................xxi 
 

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

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

1.2 Rumusan Masalah .............................................................................6 

1.3 Tujuan Penelitian ...............................................................................6 

1.4 Manfaat Penelitian .............................................................................7 

1.5 Batasan Penelitian .............................................................................7 

1.6 Sistematika Penulisan ........................................................................8 
 

BAB 2 TINJAUAN PUSTAKA .........................................................................9 

2.1 Beton .................................................................................................9 

2.2 Beton Normal ....................................................................................9 

2.3 Bahan Penyusun Beton ......................................................................10 

2.3.1 Agregat  .....................................................................................10 

2.3.1.1 Agregat kasar  ..................................................................11 

2.3.1.2 Agregat halus  ..................................................................13 

2.3.2 Semen portland .........................................................................15 

2.3.3 Air  .............................................................................................18 

2.4 Fly Ash ...............................................................................................19 

2.4.1 Sifat kimia fly ash ......................................................................20 

2.4.2 Sifat fisik fly ash ........................................................................21 

2.5 Kuat Tekan Beton ..............................................................................22 

2.6 Durabilitas .........................................................................................24 

2.7 Absorpsi ............................................................................................25 

2.8 Lingkungan Agresif ...........................................................................25 

2.9 Pengaruh Asam Terhadap Beton .......................................................26 

2.10 Penelitian Sebelumnya ....................................................................27 
 

BAB 3 METODE PENELITIAN........................................................................34 

3.1 Uraian Umum ....................................................................................34 

3.2 Variabel Penelitian ............................................................................34 

3.3 Tahapan Penelitian ............................................................................34 

3.3.1 Tahap I  ......................................................................................36 



xvii 

 

3.3.2 Tahap II .....................................................................................39 

3.3.3 Tahap III ....................................................................................47 

3.3.4 Tahap IV  ...................................................................................48 

BAB 4 Analisis Data dan Pembahasan ...............................................................49 

4.1 Hasil Trial Campuran Air .................................................................49 

4.2 Hasil Uji Kebutuhan Fly Ash ............................................................52 

4.3 Hasil Pengujian Bahan ......................................................................55 

4.3.1 Pengujian semen  .......................................................................56 

4.3.1.1 Pengujian konsistensi normal semen  ..............................56 

4.3.1.2 Pengujian waktu mengikat dan mengeras semen ............57 

4.3.1.3 Pengujian berat jenis semen ............................................59 

4.3.1.4 Pengujian berat volume semen ........................................59 

4.3.2 Pengujian agregat halus .............................................................60 

4.3.2.1 Pengujian kelembaban pasir ............................................60 

4.3.2.2 Pengujian berat jenis pasir ...............................................60 

4.3.2.3 Pengujian air resapan pasir ..............................................61 

4.3.2.4 Pengujian berat volume pasir ..........................................61 

4.3.2.5 Pengujian kebersihan pasir terhadap lumpur  

           (pengendapan) ..................................................................62 

4.3.2.6 Pengujian kebersihan pasir terhadap lumpur  

            (pencucian) ......................................................................62 

4.3.2.7 Pengujian analisis saringan agregat halus .......................63 

4.3.3 Pengujian agregat kasar (kerikil) ...............................................65 

4.3.3.1 Pengujian kelembaban kerikil .........................................65 

4.3.3.2 Pengujian berat jenis kerikil ............................................65 

4.3.3.3 Pengujian air resapan kerikil ...........................................65 

4.3.3.4 Pengujian berat volume kerikil ........................................66 

4.3.3.5 Pengujian kebersihan kerikil terhadap lumpur  

            (pencucian) ......................................................................66 

4.3.3.6 Pengujian kadar keausan kerikil ......................................67 

4.3.3.7 Pengujian analisis saringan agregat kasar/kerikil ............67 

4.4 Hasil Trial Mix Design ......................................................................69 

4.5 Pembuatan Benda Uji ........................................................................70 

4.6 Pengujian Slump Test Beton ..............................................................70 

4.7 Perawatan Benda Uji .........................................................................71 

4.8 Hasil Pengujian Kuat Tekan Beton dan Absorpsi .............................72 

4.8.1 Kuat tekan beton  .......................................................................72 

4.8.2 Absorpsi .....................................................................................78 

4.9 Pembahasan .......................................................................................83 

BAB 5 Penutup ...................................................................................................85 

5.1 Kesimpulan ........................................................................................85 

5.2 Saran ..................................................................................................86 

DAFTAR PUSTAKA .........................................................................................87 

LAMPIRAN 

 

 



xviii 

 

DAFTAR GAMBAR 
 

Gambar 1.1 Pemantauan Kimia Air Hujan April 2021 .......................................3 

Gambar 2.1 Butiran Fly Ash................................................................................21 

Gambar 2.2 Kenaikan Nilai pH Air ....................................................................27 

Gambar 2.3 Kenaikan Nilai pH Air   ..................................................................28 

Gambar 2.4 Nilai Kuat Tekan 28 Hari ................................................................29 

Gambar 2.5 Nilai Kuat Tekan Rata-Rata 28 Hari ...............................................30 

Gambar 2.6 Nilai Absorpsi Beton dengan Fly Ash dan Beton  

 Konvensional ...................................................................................31 

Gambar 2.7 Hubungan antara Kuat Tekan dan Penyerapan Air 

 (Hatungimana, dkk., 2019) ..............................................................32 

Gambar 2.8 Hubungan antara Kuat Tekan dan Penyerapan Air 

 (Zhang dan Zong., 2014) .................................................................32 

Gambar 2.9 Hubungan antara Kuat Tekan dan Penyerapan Air 

 (Prayuda, dkk., 2017) ......................................................................33 

Gambar 3.1 Hubungan Variabel Penelitian ........................................................34 

Gambar 3.2 Diagram Alur Tahapan Penelitian ...................................................35 

Gambar 3.3 pH meter ..........................................................................................36 

Gambar 3.4 Kertas Lakmus.................................................................................37 

Gambar 3.5 Larutan HCl .....................................................................................37 

Gambar 3.6 Fly ash .............................................................................................37 

Gambar 3.7 Pengukuran suhu dan pH air ...........................................................38 

Gambar 3.8 Pasir Muntilan .................................................................................39 

Gambar 3.9 Agregat Kasar ..................................................................................40 

Gambar 3.10 Semen Gresik ................................................................................40 

Gambar 4.1 Hubungan Volume HCl dengan Nilai pH Air (1 Liter) ..................50 

Gambar 4.2 Hubungan Volume HCl dengan Nilai pH Air (10 Liter) ................51 

Gambar 4.3 Hubungan Berat Fly Ash dengan Nilai pH Air (1 liter) ..................53 

Gambar 4.4 Hubungan Berat Fly Ash dengan Nilai pH Air (10 Liter) ...............54 

Gambar 4.5 Penurunan Jarum Vicat ...................................................................57 

Gambar 4.6 Penurunan Jarum Vicat Terhadap Waktu Pengikatan .....................58 

Gambar 4.7 Hasil Uji Gradasi Pasir ....................................................................64 

Gambar 4.8 Hasil Uji Analisis Saringan Kerikil .................................................69 

Gambar 4.9 Kuat Tekan Rata-Rata Benda Uji 28 Hari .......................................75 

Gambar 4.10 Kuat Tekan Rata-Rata Benda Uji 56 Hari .....................................75 

Gambar 4.11 Nilai Rata-Rata Absorpsi Benda Uji 28 Hari ................................80 

Gambar 4.12 Nilai Rata-Rata Absorpsi Benda Uji 56 Hari ................................81 

Gambar 4.13 Hubungan Antara Nilai Kuat Tekan dan Absorpsi .......................83 

 

 

 

 

 



xix 

 

DAFTAR TABEL 
 

Tabel 2.1 Ukuran Kerikil ....................................................................................11 

Tabel 2.2 Gradasi Agregat Kasar ........................................................................13 

Tabel 2.3 Batasan Ukuran Agregat Halus ...........................................................15 

Tabel 2.4 Persyaratan Kandungan Kimia Fly Ash ..............................................20 

Tabel 2.5 Persyaratan Fisik Fly Ash ....................................................................21 

Tabel 2.6 Hubungan antara Umur dan Kuat Tekan Beton ..................................24 

Tabel 2.7 Perbandingan Kuat Tekan Beton ........................................................29 

Tabel 4.1 Hasil Trial Campuran Air 1 Liter dan HCl .........................................49 

Tabel 4.2 Hasil Trial Campuran Air 10 Liter dan HCl .......................................51 

Tabel 4.3 Hasil Trial Campuran Air 1 Liter dan Fly Ash ...................................52 

Tabel 4.4 Hasil Trial Campuran Air 10 Liter dan Fly Ash .................................54 

Tabel 4.5 Hasil Percobaan Waktu Mengikat dan Mengeras Semen ...................58 

Tabel 4.6 Hasil Pengujian Berat Volume Semen ................................................59 

Tabel 4.7 Hasil Kelembaban Pasir ......................................................................60 

Tabel 4.8 Hasil Pengujian Berat Jenis Pasir........................................................60 

Tabel 4.9 Hasil Pengujian Air Resapan Pasir .....................................................61 

Tabel 4.10 Hasil Pengujian Berat Volume Pasir .................................................61 

Tabel 4.11 Hasil Pengendapan Kebersihan Pasir Terhadap Lumpur ..................62 

Tabel 4.12 Kebersihan Pasir Terhadap Lumpur .................................................62 

Tabel 4.13 Hasil Analisis Ayakan Pasir ..............................................................63 

Tabel 4.14 Hasil Kelembaban Kerikil .................................................................65 

Tabel 4.15 Berat Jenis Kerikil .............................................................................65 

Tabel 4.16 Air Resapan Kerikil ..........................................................................66 

Tabel 4.17 Hasil Berat Volume Kerikil ..............................................................66 

Tabel 4.18 Hasil Uji Kadar Lumpur Kerikil .......................................................67 

Tabel 4.19 Hasil Uji Kadar Keausan Kerikil ......................................................67 

Tabel 4.20 Hasil Analisis Saringan .....................................................................68 

Tabel 4.21 Hasil Uji Coba Mix Design 25 MPa..................................................69 

Tabel 4.22 Pengujian Slump Test Beton .............................................................70 

Tabel 4.23 Tanggal Perawatan Benda Uji...........................................................72 

Tabel 4.24 Kuat Tekan Beton 28 Hari ................................................................73 

Tabel 4.25 Kuat Tekan Beton 56 Hari ................................................................74 

Tabel 4.26 Persentase Kuat Tekan Beton 28 Hari ..............................................76 

Tabel 4.27 Persentase Kuat Tekan Beton 56 Hari ..............................................76 

Tabel 4.28 Hasil Pengujian Absorpsi 28 Hari .....................................................79 

Tabel 4.29 Hasil Pengujian Absorpsi 56 Hari .....................................................80 

Tabel 4.30 Perbandingan Nilai Absorpsi 28 dan 56 Hari ...................................81 

Tabel 4.31 Hasil Uji Rata-rata Kuat Tekan dan Absorpsi ..................................83 

 

 

 

 

 



xx 

 

DAFTAR LAMPIRAN 
 

Lampiran 1 Gambar Langkah Pengujian Trial Campuran Air dan Trial  

                    Komposisi Fly Ash ..........................................................................91 

Lampiran 2 Gambar Hasil Pengujian Bahan .......................................................96 

Lampiran 3 Gambar dan Hasil Pengujian Kuat Tekan Beton Berdasarkan  

                    Trial Mix Design .............................................................................110 

Lampiran 4 Gambar Langkah Pembuatan Benda Uji .........................................114 

Lampiran 5 Gambar Perawatan Beton ................................................................118 

Lampiran 6 Gambar Pengujian Kuat Tekan Beton dan Absorpsi .......................120 
Lampiran 7 Hasil Antiplagiasi ............................................................................128 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xxi 

 

DAFTAR SINGKATAN DAN LAMBANG 
 

Singkatan Nama Pemakaian 

pertama kali 

pada halaman 

SO4 Sulfat 1 

Cl Chloride 1 

pH Power Of Hydrogen 1 

PDAM Perusahaan Daerah Air Minum 2 
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