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ABSTRAK 

ARISMAN SAPUTRA Analisis Pengaruh Penambahan Zat Aditif Silika Fume 

Terhadap  Kuat Tekan Beton (Dibimbing oleh : Mustakim dan Imam Fadly) 

 

Perkembangan teknologi konstruksi di Indonesia terus mengalami kemajuan, 

terutama dalam penggunaan beton sebagai material utama. Beton, yang terdiri dari 

campuran agregat kasar, agregat halus, semen, dan air, memiliki sifat kuat tekan 

yang baik. Namun, untuk meningkatkan kualitas beton, diperlukan inovasi dalam 

pemilihan bahan tambah seperti silika fume. Silika fume, hasil samping industri 

silicon ferro, memiliki partikel yang sangat halus dan kaya akan silika, sehingga 

dapat meningkatkan kekuatan dan durabilitas beton dengan mengurangi porositas 

dan meningkatkan kepadatan. Penelitian ini bertujuan untuk mengetahui pengaruh 

penambahan silika fume terhadap kuat tekan dan kuat tarik belah beton. Penelitian 

ini menggunakan metode eksperimental kuantitatif dengan membandingkan empat 

variasi campuran beton, yaitu beton normal, beton dengan penambahan silika fume 

4%, 8%, dan 12%. Pengujian dilakukan pada umur beton 7, 14, dan 28 hari. Lokasi 

penelitian dilakukan di Laboratorium Struktur dan Bahan Program Studi Teknik 

Sipil Universitas Muhammadiyah Parepare, dengan jadwal penelitian selama dua 

bulan (Oktober hingga November 2024). Hasil penelitian menunjukkan bahwa 

penambahan silika fume secara signifikan meningkatkan kuat tekan dan kuat tarik 

belah beton. Pada umur 28 hari, kuat tekan beton normal sebesar 25,19 MPa 

meningkat menjadi 30,57 MPa dengan penambahan silika fume 12%. Sementara 

itu, kuat tarik belah beton normal sebesar 3,44 MPa meningkat menjadi 4,78 MPa 

dengan penambahan silika fume 12%. Peningkatan ini disebabkan oleh efek pengisi 

dan reaksi pozzolanik silika fume yang mengisi rongga-rongga dalam beton dan 

memperkuat ikatan antara agregat dan pasta semen. Kesimpulannya, penambahan 

silika fume hingga 12% memberikan peningkatan optimal terhadap kekuatan beton. 

Kata kunci: Silika fume, Kuat Tekan, Tarik belah. 
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ABSTRAC 

ARISMAN SAPUTRA Analysis of the effect of adding silica fume additives to 

concrete (Supervised by: Mustakim and Imam Fadly) 

The development of construction technology in Indonesia continues to advance, 

particularly in the use of concrete as a primary building material. Concrete, 

composed of coarse aggregate, fine aggregate, cement, and water, exhibits 

excellent compressive strength. However, innovations in supplementary materials, 

such as silica fume, are required to enhance concrete quality. Silica fume, a by-

product of the silicon ferro industry, contains fine particles rich in silica, which can 

improve concrete strength and durability by reducing porosity and increasing 

density. This study aims to investigate the effect of silica fume addition on the 

compressive and split tensile strength of concrete. This research employed a 

quantitative experimental method, comparing four concrete mix variations: normal 

concrete (0% silica fume) and concrete with 4%, 8%, and 12% silica fume. Testing 

was conducted at 7, 14, and 28 days of concrete age. The study was carried out at 

the Structure and Materials Laboratory of the Civil Engineering Department, 

Muhammadiyah University of Parepare, over two months (October to November 

2024). The results demonstrated that silica fume significantly enhanced both 

compressive and split tensile strength. At 28 days, the compressive strength of 

normal concrete (25.19 MPa) increased to 30.57 MPa (21.3%) with 12% silica 

fume. The highest improvement occurred at 12% silica fume, with increases of 

46.7% (7 days) and 57.4% (14 days). Similarly, the split tensile strength of normal 

concrete (3.44 MPa) rose to 4.78 MPa (39%) with 12% silica fume. These 

improvements were attributed to the filler effect, where silica fume particles filled 

voids in the cement matrix, and the pozzolanic reaction, strengthening the bond 

between aggregates and cement paste. In conclusion, the optimal enhancement of 

concrete strength was achieved with 12% silica fume addition, highlighting its 

potential to reduce reliance on cement and improve environmental sustainability in 

construction. 

Keywords: Silica fume, Compressive Strength, Splitting Tensile. 
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