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ABSTRAK 

Beton banyak digunakan dalam konstruksi bangunan karena keunggulannya 
dalam menahan kuat tekan. Namun, beton memiliki kelemahan alami berupa 
sifatnya yang rapuh (getas) sehingga lemah terhadap tegangan tarik. Untuk 
mengatasi hal tersebut, penambahan serat polypropylene dilakukan guna 
meningkatkan kuat tarik beton. Karena penggunaan serat dapat menurunkan tingkat 
kelecakan (workability), zat aditif superplasticizer dikombinasikan ke dalam 
campuran untuk memperbaiki kemudahan pengerjaan. Penelitian ini bertujuan 
untuk menganalisis pengaruh penambahan serat polypropylene dan superplasticizer 
terhadap sifat mekanik serta pengendalian pola retak beton. 

Metode yang digunakan dalam penelitian ini adalah eksperimen laboratorium 
yang berbasis pada standar SNI 03-2834-2000. Bahan-bahan dasar yang 
dipersiapkan meliputi semen Portland, agregat halus berupa pasir Barito, agregat 
kasar berupa batu Katunun, air, serat polypropylene micro 12 mm, serta 
superplasticizer jenis Sikament LN. Campuran beton dibuat dengan menguji variasi 
kadar serat polypropylene sebesar 0% (sebagai kontrol beton normal), 0,10%, 
0,15%, dan 0,20% dari berat semen, serta ditambahkan superplasticizer konstan 
sebesar 3%. Pengujian dilakukan menggunakan benda uji cetakan silinder 
berdiameter 10 cm dan tinggi 20 cm untuk uji kuat tekan dan kuat tarik belah, 
sedangkan benda uji balok berukuran 15x15x50 cm digunakan untuk uji kuat lentur. 
Seluruh sampel melalui proses perawatan (curing) dan diuji pada saat beton 
mencapai umur 28 hari. 

Hasil pengujian menunjukkan bahwa penambahan serat polypropylene 
memberikan pengaruh terhadap performa mekanik beton, termasuk nilai kuat tekan, 
kuat tarik belah, dan kuat lentur. Kuat tekan dan tarik mengalami kenaikan tertiniggi 
pada variasi 0,15% sebesar 31,17 MPa dengan kenaikan 46,08% dan 3,34 MPa 
dengan kenaikan 31,08%. Kuat lentur tertinggi berada pada variasi 0,20% sebesar 
3,33 MPa dengan kenaikan 8,70%. Pada pengujian kuat lentur balok, pola 
keruntuhan yang terjadi rata-rata berada pada 1/3 tengah bentang, di mana benda 
uji mengalami kegagalan berupa keruntuhan dan terbelah hingga mencapai serat 
tekan terluar.  

 
Kata kunci: Beton Berserat, polypropylene, Kuat Tekan, Kuat Tarik Belah, Kuat 
Lentur 
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ABSTRACT 

Concrete is widely used in building construction due to its excellence in 
resisting compressive strength. However, concrete possesses an inherent weakness 
in its brittle nature, making it weak against tensile stress. To overcome this 
limitation, the addition of polypropylene fibers is carried out to enhance the tensile 
strength of concrete. Since the use of fibers can decrease workability, a 
superplasticizer additive is combined into the mix to improve its workability. This 
research aims to analyze the effects of adding polypropylene fibers and a 
superplasticizer on the mechanical properties and crack pattern control of concrete. 

The method used in this research is a laboratory experiment based on the SNI 
03-2834-2000 standard. The primary materials prepared include Portland cement, 
fine aggregate in the form of Barito sand, coarse aggregate in the form of Katunun 
stone, water, 12 mm micro polypropylene fibers, and a superplasticizer of the 
Sikament LN type. The concrete mixtures were prepared by testing variations in 
polypropylene fiber content at 0% (as a normal concrete control), 0.10%, 0.15%, 
and 0.20% of the cement weight, with a constant addition of 3% superplasticizer. 
Mechanical testing was carried out using cylindrical molds with a diameter of 10 
cm and a height of 20 cm for compressive strength and splitting tensile strength 
tests, while beam specimens measuring 15x15x50 cm were used for the flexural 
strength test. All specimens underwent a curing process and were tested when the 
concrete reached 28 days of age. 

The test results showed that the addition of polypropylene fibers had a 
significant effect on the mechanical performance of concrete, including 
compressive strength, tensile strength, and flexural strength. Compressive and 
tensile strength increased at 0.15% variation of 31.17 MPa with an increase of 46.08% 
and 3.34 MPa with an increase of 31.08%. The highest flexural strength was at a 
variation of 0.20% of 3.33 MPa with an increase of 8.70%. The addition of 
polypropylene fibers that exceed a certain limit or exceed a certain limit can actually 
reduce the overall strength of the concrete. In the strength test of beam bending, the 
collapse pattern that occurred was on average at 1/3 of the middle of the span, where 
the test specimen failed in the form of collapse and split until it reached the 
outermost compressive fiber. 

 
Keywords: Fiber Reinforced Concrete, Polypropylene, Superplasticizer, 
Compressive Strength, Splitting Tensile Strength, Flexural Strength  
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