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PENGARUH PENAMBAHAN STEEL FIBER TERHADAP KUAT TEKAN,
KUAT TARIK BELAH, DAN KUAT LENTUR BETON
Aldy Rahman',Ratni Nurwidayati?
"Mahasiswa, Program Studi Teknik Sipil, Universitas Lambung Mangkurat
’Dosen, Program Studi Teknik Sipil, Universitas Lambung Mangkurat
JI. Jenderal Achmad Yani Km 35,5 Banjarbaru, Kalimantan Selatan — 70714
Email: aldyr9000@gmail.com
ABSTRAK

Beton konvensional merupakan material konstruksi yang banyak digunakan
karena memiliki keunggulan berupa kuat tekan yang tinggi, namun material ini
memiliki kelemahan pada kuat tarik yang rendah serta sifatnya yang getas. Untuk
memperbaiki karakteristik mekanis tersebut, penambahan serat sebagai tulangan
mikro dapat diterapkan ke dalam campuran adukan sehingga menghasilkan beton
berserat. Penelitian ini secara khusus bertujuan untuk menganalisis pengaruh dari
penambahan serat baja (steel fiber) jenis Dramix 4D terhadap sifat mekanis beton
konvensional. Pengujian sifat mekanis yang dilakukan meliputi evaluasi terhadap
nilai kuat tekan, kuat tarik belah, serta kuat lentur beton ketika mencapai umur 28
hari.

Metodologi penelitian ini menerapkan metode eksperimen laboratorium.
Perancangan proporsi campuran adukan beton dilakukan dengan mengacu pada
standar SNI 03-2834-2000 serta menggunakan tambahan zat aditif berupa
superplasticizer demi menjaga tingkat kemudahan pengerjaan (workability)
campuran beton segar. Campuran beton berserat ini dirancang menggunakan variasi
steel fiber sebesar 0%, 0,15%, 0,25%, dan 0,35% terhadap volume fraction. Secara
keseluruhan, penelitian ini menguji total 36 sampel benda uji yang terdiri dari
spesimen berbentuk silinder dengan ukuran 10x20cm untuk pengujian kuat tekan
dan kuat tarik belah, serta spesimen berbentuk balok 15x15x50cm untuk pengujian
kuat lentur. Seluruh spesimen tersebut dirawat melalui proses perendaman di dalam
air (curing rendam air) hingga waktu pengujian tiba pada umur beton 28 hari.

Hasil pengujian menunjukkan bahwa penambahan steel fiber memberikan
pengaruh yang nyata pada karakteristik mekanis beton. Pada pengujian kuat tekan,
kekuatan rata-rata tertinggi dicapai oleh variasi SF0,15, sedangkan penambahan
serat yang lebih tinggi (SF0,25 dan SF0,35) justru menurunkan kekuatan tekan
beton. Sebaliknya, pengujian kuat tarik belah mencatatkan hasil tertinggi pada
variasi SF0,25, di mana variasi SF0,35 setelahnya mengalami penurunan kekuatan
namun nilainya masih berada di atas beton konvensional. Peningkatan performa
paling signifikan terlihat pada pengujian kuat lentur, di mana kekuatan beton terus
meningkat seiring bertambahnya persentase serat hingga mencapai nilai tertinggi
pada variasi SF0,35 dengan persentase kenaikan mencapai 88,82% dari beton
normal.

Kata kunci: Beton Berserat, Steel Fiber, Kuat Tekan, Kuat Tarik Belah, Kuat Lentur.
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THE EFFECT OF STEEL FIBER ADDITION ON THE COMPRESSIVE
STRENGTH, SPLITTING TENSILE STRENGTH, AND FLEXURAL
STRENGTH OF CONCRETE
Aldy Rahman',Ratni Nurwidayati?

'Undergraduate Student of Civil Engineering, Lambung Mangkurat University
?Lecturer of Civil Engineering, Lambung Mangkurat University J1. Jenderal
Achmad Yani Km 35,5 Banjarbaru, Kalimantan Selatan — 70714
Email: aldyr9000@gmail.com
ABSTRACT

Conventional concrete is a widely used construction material due to its
advantage of high compressive strength; however, this material has drawbacks such
as low tensile strength and a brittle nature. To improve these mechanical
characteristics, the addition of fibers as micro-reinforcement can be applied to the
mixture, resulting in fiber-reinforced concrete. This study specifically aims to
analyze the effect of adding Dramix 4D steel fiber on the mechanical properties of
conventional concrete. The evaluation of mechanical properties includes testing the
compressive strength, splitting tensile strength, and flexural strength of concrete at
28 days of age.

The methodology of this research applies a laboratory experimental method.
The concrete was carried out referencing the SNI 03-2834-2000 standard and
utilized a superplasticizer additive to maintain the workability of the fresh concrete
mixture. This fiber-reinforced concrete mixture was designed using steel fiber
variations of 0%, 0.15%, 0.25%, and 0.35% by volume fraction. In total, this study
tested 36 specimens consisting of 10x20 cm cylindrical specimens for compressive
strength and splitting tensile strength testing, as well as 15x15x50 cm beam
specimens for flexural strength testing. All specimens were cured through a water
immersion process (water curing) until the testing period at 28 days of concrete age.

The test results indicate that the addition of steel fiber has a significant effect
on the mechanical characteristics of concrete. In the compressive strength test, the
highest average strength was achieved by the SF0.15 variation, whereas higher fiber
content (SF0.25 and SF0.35) conversely decreased the concrete's compressive
strength. On the contrary, the splitting tensile strength test recorded the highest
result at the SF0.25 variation, after which the SF0.35 variation experienced a
decrease in strength, though its value remained above that of conventional concrete.
The most significant performance improvement was observed in the flexural
strength test, where the concrete strength continued to increase along with the fiber
percentage, reaching the highest value at the SF0.35 variation with an increase of
88.82% from normal concrete.

Keywords: Fiber Reinforced Concrete, Steel Fiber, Compressive Strength, Splitting
Tensile Strength, Flexural Strength.
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