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ABSTRAK  

 

Beton merupakan material konstruksi yang memiliki kuat tekan tinggi 

namun rentan mengalami retakan mikro yang dapat menurunkan durabilitas dan 

umur layan struktur. Salah satu solusi yang dikembangkan adalah self-healing 

concrete, yaitu beton yang mampu memperbaiki retakan secara mandiri melalui 

aktivitas biologis bakteri. Penelitian ini bertujuan untuk membandingkan kinerja 

bakteri Bacillus subtilis dan bakteri dari ekstrak limbah sayuran sebagai agen self-

healing terhadap penutupan retakan, kuat tekan, dan porositas beton. 

Penelitian dilakukan secara eksperimental menggunakan benda uji beton 

silinder dengan variasi kadar bakteri 0%, 2%, 4%, dan 6% terhadap berat semen. 

Retakan awal diberikan pada umur 7 hari melalui pembebanan tekan bertahap 

hingga 50–80% dari kuat tekan rencana. Selanjutnya, benda uji direndam, diamati 

penutupan retakannya secara visual menggunakan mikroskop digital pembesaran 

50×, serta diuji kuat tekan dan porositasnya pada umur 28 hari. 

Hasil penelitian menunjukkan bahwa penambahan Bacillus subtilis 

cenderung meningkatkan pemulihan kuat tekan seiring bertambahnya kadar bakteri, 

sedangkan peningkatan kadar bakteri ekstrak limbah sayuran menunjukkan 

kecenderungan penurunan kuat tekan beton. Meskipun demikian, ekstrak limbah 

sayuran tetap menunjukkan kemampuan menutup retakan secara visual dan 

berpotensi digunakan sebagai agen self-healing alternatif yang lebih ekonomis dan 

berkelanjutan. 

 

Kata kunci: self-healing concrete, Bacillus subtilis , ekstrak limbah sayuran, kuat 

tekan, porositas 
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ABSTRACT 

Concrete is a construction material that has high compressive strength but 

is prone to microcracks that can reduce the durability and service life of structures. 

One solution that has been developed is self-healing concrete, which is concrete 

that can repair cracks independently through the biological activity of bacteria. This 

study aims to compare the performance of Bacillus subtilis bacteria and bacteria 

from vegetable waste extracts as self-healing agents in terms of crack closure, 

compressive strength, and concrete porosity. 

The study was conducted experimentally using cylindrical concrete test 

specimens with varying bacterial concentrations of 0%, 2%, 4%, and 6% by weight 

of cement. Initial cracks were induced at 7 days of age through gradual compressive 

loading to 50–80% of the planned compressive strength. Subsequently, the test 

specimens were immersed, their crack closure was observed visually using a 50× 

magnification digital microscope, and their compressive strength and porosity were 

tested at 28 days of age. 

The results showed that the addition of Bacillus subtilis tended to increase 

compressive strength recovery as the bacterial content increased, while an increase 

in the bacterial content of vegetable waste extract showed a tendency to decrease 

the compressive strength of concrete. Nevertheless, vegetable waste extract still 

showed the ability to close cracks visually and has the potential to be used as a more 

economical and sustainable alternative self-healing agent. 

 

Keywords: self-healing concrete, Bacillus subtilis, vegetable waste extract, 

compressive strength, porosity 
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