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ABSTRAK

Beton merupakan material konstruksi yang unggul dalam menahan beban
tekan, namun memiliki kelemahan pada sifat tarik sehingga mudah mengalami
retak. Salah satu upaya peningkatan kuat tarik belah beton adalah melalui
pemanfaatan agregat lokal dan penambahan bahan tambah pozzolan. Penelitian ini
bertujuan untuk mengevaluasi pengaruh penambahan silica fume terhadap kuat
tarik belah 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 tarik belah beton mengacu pada SNI 03-2491-
2014 pada umur 28 hari dengan metode pembebanan tak langsung (split tensile
test).

Hasil penelitian menunjukkan bahwa penambahan silica fume 5%
menghasilkan kuat tarik belah rata-rata 1,274 MPa yang lebih rendah dari beton
normal (1,380 MPa), sedangkan variasi 10% memberikan kuat tarik belah rata-
rata yang setara dengan beton normal. Peningkatan paling signifikan terjadi pada
kadar silica fume 15% dengan kuat tarik belah rata-rata 1,752 MPa atau
meningkat sekitar 27% dibandingkan beton normal.

Dengan demikian, dalam batas kondisi penelitian ini, kadar silica fume
15% dinyatakan paling efektif dalam meningkatkan kuat tarik belah beton
berbahan batu andesit sebagai agregat kasar.

Kata kunci: beton, batu andesit, silica fume, kuat tarik belah, agregat kasar.
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ABSTRACK

Concrete is a construction material with high compressive strength;
however, it has relatively low tensile strength, making it susceptible to cracking.
One effort to improve the splitting tensile strength of concrete is through the
utilization of local aggregates and the addition of pozzolanic mineral admixtures.
This study aims to evaluate the effect of silica fume addition on the splitting
tensile strength of concrete using andesite stone as coarse aggregate.

The research was conducted experimentally in a laboratory with four
variations of silica fume content by weight of cement, namely 0% (normal
concrete), 5%, 10%, and 15%. The designed concrete strength was f'c 20 MPa
with a constant water—cement ratio. All constituent materials were tested for their
characteristics in accordance with SNI and ASTM standards. The splitting tensile
strength test was carried out at the age of 28 days based on SNI 03-2491-2014
using the indirect loading method (split tensile test).

The results indicate that the addition of 5% silica fume produced an
average splitting tensile strength of 1.274 MPa, which was lower than that of
normal concrete (1.380 MPa). The 10% silica fume variation resulted in a
splitting tensile strength comparable to normal concrete. The most significant
improvement occurred at a silica fume content of 15%, yielding an average
splitting tensile strength of 1.752 MPa, representing an increase of approximately
27% compared to normal concrete.

Therefore, within the scope of this study, a silica fume content of 15% is
considered the most effective in enhancing the splitting tensile strength of
concrete incorporating andesite stone as coarse aggregate.

Keywords: concrete, andesite stone, silica fume, splitting tensile strength, coarse
aggregate.
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