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ABSTRAK 

Pemanfaatan limbah keramik sebagai substitusi agregat kasar merupakan salah satu 

upaya mengurangi limbah konstruksi, namun penggunaannya secara tunggal dapat 

menurunkan kinerja mekanis beton akibat porositas dan daya serap air yang tinggi. 

Penelitian ini menganalisis pengaruh kombinasi limbah keramik dan biochar ampas 

kopi terhadap kinerja beton mutu f’c 30 MPa serta menentukan komposisi 

optimum. Penelitian dilakukan secara eksperimental menggunakan benda uji beton 

silinder berukuran 15 × 30 cm dan beton balok berukuran 15 × 15 × 60 cm yang 

diuji pada umur 28 hari dengan empat variasi, yaitu beton normal (LK0BK0), 

substitusi 20% limbah keramik (LK20BK0), serta kombinasi 20% limbah keramik 

dengan 10% dan 15% biochar ampas kopi (LK20BK10 dan LK20BK15). Hasil 

menunjukkan bahwa pada LK20BK0, kuat tekan dan kuat lentur menurun menjadi 

30,34 MPa dan 3,00 MPa dibandingkan LK0BK0 dengan kuat tekan 35,67 MPa 

dan kuat lentur 3,43 MPa. Penambahan 10% biochar pada LK20BK10 

meningkatkan kuat tekan menjadi 39,04 MPa dan kuat lentur menjadi 3,67 MPa, 

sementara kadar 15% pada LK20BK15 kembali menurunkan kuat tekan menjadi 

31,59 MPa dan kuat lentur menjadi 3,10 MPa. Dari segi biaya, LK20BK0 

merupakan variasi termurah sebesar Rp1.522.044/m³, sedangkan LK20BK15 

merupakan variasi termahal sebesar Rp1.622.663/m³ akibat biaya proses 

pembuatan biochar. Meskipun LK20BK10 merupakan variasi dengan biaya 

tertinggi kedua yaitu Rp1.589.123/m³, variasi ini ditetapkan sebagai komposisi 

optimum karena menghasilkan kuat tekan dan kuat lentur tertinggi. Kombinasi 20% 

limbah keramik dan 10% biochar ampas kopi memenuhi mutu rencana f’c 30 MPa 

dan berpotensi sebagai material alternatif dalam beton. 

 

Kata Kunci : Limbah Keramik, Biochar Ampas Kopi, Substitusi Agregat, Kuat Tekan, Kuat 

Lentur 
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ABSTRACT 

The utilization of ceramic waste as a substitute for coarse aggregate is one effort 

to reduce construction waste. However, its use as a single substitute material may 

decrease the mechanical performance of concrete due to its high porosity and water 

absorption. This study analyzed the effect of combining ceramic waste and coffee-

ground biochar on the performance of f ’c 30 MPa grade concrete and determined 

the optimum mixture composition. This research was conducted experimentally 

using cylindrical concrete specimens measuring 15 × 30 cm and beam specimens 

measuring 15 × 15 × 60 cm. The specimens were tested at the age of 28 days using 

four mixture variations: normal concrete (LK0BK0), concrete with 20% ceramic 

waste substitution (LK20BK0), and concrete containing 20% ceramic waste 

combined with 10% and 15% coffee-ground biochar (LK20BK10 and LK20BK15). 

The results showed that the LK20BK0 variation experienced a decrease in 

compressive and flexural strength, reaching 30.34 MPa and 3.00 MPa, respectively, 

compared to the normal concrete variation (LK0BK0), which achieved a 

compressive strength of 35.67 MPa and a flexural strength of 3.43 MPa. The 

addition of 10% biochar in the LK20BK10 variation increased the compressive 

strength to 39.04 MPa and the flexural strength to 3.67 MPa. However, increasing 

the biochar content to 15% in the LK20BK15 variation reduced the compressive 

strength to 31.59 MPa and the flexural strength to 3.10 MPa. In terms of cost, 

LK20BK0 was the most economical variation at IDR 1,522,044/m³, while 

LK20BK15 was the most expensive at IDR 1,622,663/m³ due to the cost of the 

biochar production process. Although LK20BK10 had the second-highest cost (IDR 

1,589,123/m³), this variation was selected as the optimum mixture because it 

produced the highest compressive and flexural strength. Therefore, the combination 

of 20% ceramic waste and 10% coffee-ground biochar met the planned f’c 30 MPa 

concrete grade and has potential to be used as an alternative material in concrete. 
 

Keywords : ceramic waste, coffee grounds biochar, aggregate substitution, compressive strength, 

flexural strength 
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