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ABSTRAK 

Beton merupakan material konstruksi yang umum digunakan dalam berbagai 

proyek infrastruktur di seluruh dunia, terdiri dari semen, air, agregat kasar, dan agregat 

halus. Namun, proses produksi beton konvensional sering kali mengandalkan agregat 

alam, yang berdampak pada eksploitasi sumber daya alam yang semakin meningkat. 

Agregat kasar, yang biasanya berupa batu pecah/cipping yang diambil dari sungai atau 

tambang, semakin sulit didapat akibat eksploitasi yang berlebihan, yang dapat 

mengakibatkan kerusakan ekosistem dan menipisnya ketersedian bahan baku yang ada 

sehingga dapat mengakibatkan kenaikan harga bahan baku. 

Penelitian ini bertujuan untuk mengevaluasi pengaruh penambahan silica fume 

terhadap kuat lentur beton yang menggunakan batu andesit sebagai agregat kasar. 

Penelitian dilakukan secara eksperimental di laboratorium dengan empat variasi kadar 

silica fume terhadap berat semen, yaitu 0% (beton normal), 5%, 10%, dan 15%, dengan 

mutu rencana beton f’c 20 MPa dan faktor air semen (FAS) tetap. Seluruh material diuji 

karakteristiknya sesuai standar SNI dan ASTM, sedangkan pengujian kuat lentur beton 

mengacu pada SNI 4433:2011 pada umur 28 hari dengan metode pembebanan tak 

langsung (split tensile test).  

Hasil penelitian menunjukkan bahwa penambahan silica fume 5% menghasilkan 

kuat lentur rata rata 2,84 Mpa, sedangkan variasi 10% memberikan kuat lentur rata-rata 

2,88 Mpa dan Peningkatan paling signifikan terjadi pada kadar silica fume 15% dengan 

kuat tarik belah rata-rata 3,46 MPa. Dengan demikian, dalam batas kondisi penelitian ini, 

kadar silica fume 15% dinyatakan paling efektif dalam meningkatkan kuat lentur beton 

berbahan batu andesit sebagai agregat kasar.   

Kata Kunci : Beton, Batu Andesit, Kuat Lentur,Substitusi penuh 
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ABSTRACT 

Concrete is a construction material commonly used in various 

infrastructure projects worldwide, consisting of cement, water, coarse aggregate, 

and fine aggregate. However, conventional concrete production processes often rely 

on natural aggregates, which leads to increased exploitation of natural resources. 

Coarse aggregate, which is typically crushed stone taken from rivers or quarries, 

is becoming increasingly scarce due to overexploitation, which can lead to 

ecosystem damage and depletion of raw material availability, leading to increased 

raw material prices. 

This study aims to evaluate the effect of silica fume addition on the flexural 

strength of concrete using andesite as coarse aggregate. The study was conducted 

experimentally in a laboratory with four variations in silica fume content by weight 

of cement: 0% (normal concrete), 5%, 10%, and 15%, with a design concrete 

quality f'c of 20 MPa and a fixed water-cement ratio (FAS). All materials were tested 

for their characteristics according to SNI and ASTM standards, while concrete 

flexural strength testing was conducted according to SNI 4433:2011 at 28 days 

using the indirect loading method (split tensile test). 

The results showed that the addition of 5% silica fume resulted in an 

average flexural strength of 2.84 MPa, while the 10% variation resulted in an 

average flexural strength of 2.88 MPa. The most significant increase occurred at 

15% silica fume, with an average split tensile strength of 3.46 MPa. Therefore, 

within the limits of this study, a 15% silica fume content was found to be the most 

effective in increasing the flexural strength of concrete made from andesite as 

coarse aggregate. 

Keywords: Concrete, Andesite, Flexural Strength, Full Substitution 
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