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ABSTRAK 

Bottom ash merupakan limbah industri yang berpotensi dimanfaatkan sebagai 

material alternatif dalam campuran beton, khususnya sebagai substitusi parsial 

agregat halus. Penelitian ini bertujuan untuk mengkaji pengaruh metode perlakuan 

awal bottom ash terhadap kuat tekan beton normal serta implikasinya terhadap 

biaya material beton. Bottom ash digunakan sebagai substitusi agregat halus sebesar 

10% dengan variasi perlakuan awal, yaitu kondisi alami (BA-A), kering udara (BA-

U), kering sangrai (BA-S), dan kering oven (BA-O). Beton dirancang dengan kuat 

tekan rencana sebesar 20 MPa dan diuji kuat tekannya pada umur 7 dan 28 hari. 

Hasil pengujian menunjukkan bahwa metode perlakuan awal bottom ash 

berpengaruh terhadap kuat tekan beton, di mana perlakuan pengeringan mampu 

meningkatkan kuat tekan dibandingkan kondisi alami. Kuat tekan tertinggi pada 

umur 7 hari diperoleh pada variasi bottom ash kering oven sebesar 17,21 MPa, dan 

pada umur 28 hari mencapai 26,27 MPa. Dari sisi ekonomi, analisis biaya material 

beton per 1 m³ menunjukkan bahwa beton normal memiliki biaya sebesar Rp 

1.691.757,09, sedangkan beton dengan substitusi bottom ash lebih rendah, yaitu 

berkisar antara Rp 1.660.607,78 hingga Rp 1.662.639,99. Dengan demikian, 

penggunaan bottom ash sebagai substitusi agregat halus mampu meningkatkan 

efisiensi biaya material beton hingga 1,84% dibandingkan beton normal. 

Kata kunci: bottom ash, perlakuan awal, kuat tekan beton, agregat halus, analisis 

biaya. 
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ABSTRACT 

Bottom ash is an industrial waste material with potential to be utilized as an 

alternative material in concrete mixtures, particularly as a partial replacement for 

fine aggregate. This study aims to evaluate the effect of bottom ash pre-treatment 

methods on the compressive strength of normal concrete and its implications for 

material cost efficiency. Bottom ash was used as a 10% replacement of fine 

aggregate with four pre-treatment conditions: untreated (BA-A), air-dried (BA-U), 

roasted-dried (BA-S), and oven-dried (BA-O). The concrete was designed with a 

target compressive strength of 20 MPa and tested at the ages of 7 and 28 days. The 

results indicate that bottom ash pre-treatment significantly affects the compressive 

strength of concrete, where drying treatments improve strength compared to the 

untreated condition. The highest compressive strength at 7 days was obtained from 

oven-dried bottom ash, reaching 17.21 MPa, and increased to 26.27 MPa at 28 

days. From an economic perspective, material cost analysis per 1 m³ shows that 

normal concrete costs Rp 1.691.757,09, while concrete incorporating bottom ash 

exhibits lower costs ranging from Rp 1.660.607,78 to Rp 1.662.639,99. Therefore, 

the use of bottom ash as a partial replacement for fine aggregate improves material 

cost efficiency by up to 1,84% compared to conventional concrete. 

Keywords: bottom ash, pre-treatment method, compressive strength, fine aggregate 

replacement, cost analysi. 
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