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ABSTRAK 

 

ANALISLIS EKSPERIMENTAL PENGARUH SUBTITUSI FLY ASH DAN 

SERAT DAUN NANAS TERHADAP KUAT TEKAN DAN DURABILITAS 

UJI KETAHANAN SULFAT BETON MUTU FC 35 

 
Beton dikenal sebagai salah satu bahan konstruksi yang mempunyai kemampuan menahan beban 

tekan relatif tinggi, namun pada lingkungan agresif seperti daerah yang mengandung sulfat dapat 

mengalami keretakan dan penurunan kekuatan. Penelitan ini dilakukan untuk menganalisis 

dampak pemanfaatan fly ash dan serat daun nanas sebagai subtitusi semen terhadap berat isi, kuat 

tekan, dan durabilitas beton mutu fc 35 terhadap larutan natrium sulfat (Na2So4). Metode penelitian 

yang digunakan adalah metode eksperimental di laboratorium. Perenanaan campuran beton 

menggunakan SNI 03-6468-2000 dengan fly ash sebesar 5% dan variasi serat daun nanas sebesar 

0%, 5%, 10%, 15% dan 20%. Benda uji berupa silinder berukuran 15x30 cm. Pengujian kuat tekan 

dilakukan pada umur 7, 14, dan 28 hari, sedangkan pengujian durabilitas dilakukan menggunakan 

larutan natrium sulfat. Hasil penelitian menunjukan bahwa variasi fly ash 5% dan serat daun nanas 

5% menghasilkan kuat tekan tertinggi pada umur 7 hari sebesar 26,73 Mpa, umur 14 hari sebesar 

34,22 Mpa, dan umur 28 hari sebesar 39,98 Mpa. Pada umur 28 hari, nilai tersebut mengalami 

peningkatan sebesar 9,27% dibandingkan campuran fly ash 5% tanpa serat daun nanas. 

Peningkatan pada umur 14 hari mencapai 21,99%, sedangkan pada umur 7 hari mencapai 19,38%. 

Penggunaan fly ash 5% dan serat daun nanas juga menyebabkan penurunan berat isi beton. 

Berdasarkan hasil penelitian, penggunaan fly ash 5% dengan serat daun nanas 5% merupakan 

variasi yang memberikan hasil kuat tekan optimum, sedangkan peningkatan kadar serat hingga 

20% menyebabkan penurunan kuat tekan beton. 

Kata kunci: Fly Ash, Serat Daun Nanas, Durabilitas Beton. 
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ABSTRACT 

 

EXPERIMENTAL ANALYSIS OF THE EFFECT OF FLY ASH AND 

PINEAPPLE LEAF FIBER SUBSTITUTION ON COMPRESSIVE 

STRENGTH AND SULFATE RESISTANCE DURABILITY OF FC 35 

CONCRETE 

Concrete is widely recognized as a construction material with considerable compressive strength; 

nevertheless, exposure to aggressive environments containing sulfate can cause cracking and 

strength deterioration. This study aims to analyze the influence of fly ash ash and pineapple leaf 

fiber as cement substitutes on the unit weight, compressive strength, and durability of fc 35 

concrete exposed to sodium sulfate (Na₂SO₄) solution. The research used an experimental method 

conducted in the laboratory. The concrete mix was designed using the SNI 03-6468-2000 method, 

with 5% fly ash and pineapple leaf fiber variations of 0%, 5%, 10%, 15%, and 20%. The test 

specimens were cylindrical concrete specimens measuring 15 × 30 cm. Compressive strength tests 

were conducted at 7, 14, and 28 days, while durability testing was performed using sodium sulfate 

solution. The results showed that the 5% fly ash and 5% pineapple leaf fiber mixture produced the 

highest compressive strength, reaching 26.73 MPa at 7 days, 34.22 MPa at 14 days, and 39.98 

MPa at 28 days. At 28 days, this value increased by 9.27% compared with the 5% fly ash mixture 

without pineapple leaf fiber. The increase reached 21.99% at 14 days and 19.38% at 7 days. The 

use of 5% fly ash and pineapple leaf fiber also reduced the concrete unit weight. Based on the 

results, the combination of 5% fly ash and 5% pineapple leaf fiber provided the optimum 

compressive strength, while increasing the fiber content up to 20% resulted in a decrease in 

concrete compressive strength. 

Keywords: Fly Ash, Pineapple Leaf Fiber, Concrete Durability. 
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