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ABSTRAK

STUDI PENELITIAN FAKTOR AIR CEMENTITIOUS PADA BETON
GEOPOLIMER BERBASIS FLY ASH (BATU BARA) BERDASARKAN KUAT
TEKAN

Fridolin A. M. A. Sani Naitkakin; Dibimbing oleh Ir. Ester Priskasari, M.T. dan Nenny
Roostrianawaty, S.T., M.T.

Program Studi Teknik Sipil, Fakultas Teknik Sipil dan Perencanaan, Institut Teknologi
Nasional Malang

Beton geopolimer berbasis fly ash (abu terbang) merupakan alternatif ramah
lingkungan yang dapat menggantikan beton konvensional berbasis semen portland.
Penelitian ini bertujuan untuk menganalisis pengaruh faktor air cementitious (W/C)
terhadap kuat tekan beton geopolimer berbasis fIy ash tipe C dari PLTU Paiton, serta
menentukan korelasi antara faktor air cementitious dengan kuat tekan beton. Variasi
faktor air cementitious yang digunakan adalah 0,35; 0,4; 0,45; 0,5; 0,55; 0,6; dan 0,65.
Aktivator alkali yang digunakan terdiri dari potassium hidroksida (KOH) 8 M dan
sodium silikat (Na>Si10s3) dengan rasio 3:1. Benda uji berupa silinder beton (915 cm X
30 cm) diuji pada umur 3 dan 7 hari dengan metode curing suhu ruang. Hasil penelitian
menunjukkan bahwa kuat tekan beton geopolimer menurun seiring dengan peningkatan
faktor air cementitious (W/C). Pada umur 3 hari, kuat tekan tertinggi sebesar 28,42
MPa dicapai pada W/C 0,35, sedangkan yang terendah sebesar 17,94 MPa pada W/C
0,65. Pada umur 7 hari, kuat tekan tertinggi mencapai 37,13 MPa (W/C 0,35) dan
terendah 23,89 MPa (W/C 0,65). Nilai s/ump beton meningkat seiring dengan kenaikan
W/C, dengan nilai tertinggi 18,4 cm pada W/C 0,65. Hasil pengujian diperoleh
kesimpulan faktor air cementitious (W/C) 0,35; 0,4; 0,45; 0,5; 0,55; 0,6; dan 0,65
berpengaruh signifikan terhadap kuat tekan beton geopolimer, di mana semakin tinggi
nilai faktor air cementitious (W/C), semakin rendah kuat tekannya.

Kata kunci: Beton geopolimer, faktor air cementitious, alkali aktivator
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ABSTRACT

A STUDY ON THE EFFECT OF WATER CEMENTITIOUS RATIO ON THE
COMPRESSIVE STRENGTH OF FLY ASH BASED GEOPOLYMER
CONCRETE

Fridolin A. M. A. Sani Naitkakin; Supervised by Ir. Ester Priskasari, M.T. and Nenny
Roostrianawaty, S.T., M.T.

Civil Engineering Study Program, Faculty of Civil Engineering and Planning, National
Institute of Technology of Malang.

Fly ash based geopolymer concrete is an environmentally friendly alternative that can
replace conventional Portland cement based concrete. This study aims to analyze the
effect of the water cementitious (W/C) ratio on the compressive strength of Type C fly
ash based geopolymer concrete from the Paiton Power Plant, as well as to determine
the correlation between the water cementitious ratio and the concrete's compressive
strength. The variations of the water cementitious ratio used were 0,35, 0,4, 0,45, 0,5,
0,55, 0,6, and 0,65. The alkaline activator used consisted of 8 M potassium hydroxide
(KOH) and sodium silicate (Na;Si03) with a ratio of 3:1. The test specimens, in the
form of concrete cylinders (@15 cm x 30 cm), were tested at the ages of 3 and 7 days
using the room temperature curing method. The results show that the compressive
strength of the geopolymer concrete decreases with the increase of the water
cementitious (W/C) ratio. At 3 days, the highest compressive strength of 28,42 MPa
was achieved at a W/C of 0,35, while the lowest was 17,94 MPa at a W/C of 0,65. At
7 days, the highest compressive strength reached 37,13 MPa (W/C 0,35) and the lowest
was 23,89 MPa (W/C 0,65). The concrete slump value increased with the increase in
the W/C ratio, with the highest value of 18,4 cm at a W/C of 0,65. The test results
conclude that the water cementitious (W/C) ratios of 0,35, 0,4, 0,45, 0,5, 0,55, 0,6, and
0,65 have a significant effect on the compressive strength of geopolymer concrete,
where a higher water cementitious (W/C) ratio results in lower compressive strength.

Keywords: Geopolymer concrete, water cementitious ratio (W/C), alkaline activator.
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