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ABSTRAK

Penelitian ini bertujuan untuk menganalisis pengaruh penambahan serat limbah bubut
logam besi terhadap kuat tekan, kuat tarik belah dan kuat lentur beton. Variasi campuran yang
digunakan adalah 0% dan 1,35% serat dengan panjang 2 cm serta 4 cm. Pengujian kuat tekan
dilakukan pada umur 7, 14, dan 28 hari, Pengujian kuat tarik belah dan kuat lentur dilakukan
pada umur 28 hari. Metode perancangan campuran beton menggunakan metode DoE
(Department of Environment), yaitu metode desain campuran untuk menentukan proporsi
bahan penyusun beton terdiri dari semen, air, agregat halus, dan agregat kasar, agar diperoleh
mutu beton sesuai yang direncanakan. Benda uji berbentuk silinder yang digunakan dengan
ukuran tinggi 300 mm dan diameter 150 mm untuk pengujian kuat tekan dan kuat tarik belah
dan benda uji beton berbentuk balok digunakan panjang 600 mm, lebar 150 mm, dan tinggi 150
mm untuk pengujian kuat lentur yang dibuat sesuai standar SNI. Hasil penelitian menunjukkan
bahwa penambahan serat bubut memberikan peningkatan pada sifat mekanik beton, terutama
pada kuat lentur. Beton tanpa serat limbah bubut besi (0%) memiliki kuat tekan 30,26 MPa,
kuat tarik belah 7,36 MPa, dan kuat lentur 2,85 MPa. Beton dengan serat 1,35% panjang 2 cm
menunjukkan kuat tekan 30,77 MPa, kuat tarik belah 5,99 MPa dan kuat lentur 8,61 MPa,
sedangkan beton dengan serat 1,35% panjang 4 cm menghasilkan kuat tekan 32,25 MPa, kuat
tarik belah 6,18 MPa dan kuat lentur 8,30 MPa. Hasil uji tersebut menunjukkan bahwa beton
dengan tambahan serat limbah bubut besi meningkatkan kuat tekan, kuat tarik belah, dan kuat
lentur. Dari hasil tersebut dapat disimpulkan bahwa campuran optimal serat limbah bubut besi
untuk kuat tekan adalah serat 1,35% panjang 4 cm, sedangkan campuran optimal untuk kuat
lentur adalah beton dengan serat 1,35% panjang 2 cm. Penelitian ini membuktikan bahwa
limbah bubut logam besi dapat dimanfaatkan sebagai bahan tambahan ramah lingkungan yang
mampu meningkatkan performa beton, khususnya pada aspek ketahanan terhadap beban lentur.

Kata kunci: Beton serat, limbah bubut, kuat tekan, metode DoE, kuat lentur, material
ramah lingkungan
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ABSTRACT

This research analyzes the effect of adding iron lathe-machining waste fibers on the
compressive strength, splitting tensile strength, and flexural strength of concrete. The mixture
variations used 0% and 1,35% fibers, with lengths of 2 cm and 4 cm. Compressive strength tests
were conducted at the ages of 7, 14, and 28 days, while splitting tensile strength and flexural
strength tests were conducted at the age of 28 days. The concrete mix design method was
developed using the DoE (Department of Environment) method, which determines the optimum
proportions of concrete constituent materials, including cement, water, fine aggregate, and
coarse aggregate, to achieve the specified design strength. Cylindrical specimens measuring
300 mm in height and 150 mm in diameter were used for compressive and splitting tensile
strengt tests, while beam specimens measuring 600 mm in length, 150 mm in width, and 150
mm in heihgt were used for flexural strengt test. All specimens were prepared in accordance
with the applicable SNI standards. The results showed that the addition of iron lathe-machining
waste fibers affected the mechanical properties of concrete, particularly its flexural strength.
Normal concrete (0% fiber) had a compressive strength of 30.26 MPa and a flexural strength
of 5.70 MPa. Concrete containing 1,35% fiber with a length of 2 cm had a compressive strength
of 30.77 MPa, splitting tensile strength of 5,99 MPa, and a flexural strength of 17.21 MPa,
whereas concrete with 1,35% fiber with a length of 4 cm achieved a compressive strength of
32.35 MPa, splitting tensile strength of 6,18 MPa and a flexural strength of 16.61 MPa. The
test results indicate that the addition of iron machining waste fibers increased the compressive
strength, splitting tensile strength, and flexural strength of the concrete. The results indicate
that the addition of iron machining waste fibers improved the compressive and flexural
strengths of concrete, although the effect varied depending on fiber length. The mixture
containing 1.35% fiber with a length of 4 cm produced the highest compressive strength,
whereas the mixture containing 1.35% fiber with a length of 2 cm produced the highest flexural
strength. These findings demonstrate the potential of ferrous metal machining waste as an
environmentally friendly alternative fiber for improving concrete performance, particularly its
resistance to flexural loading.

Keywords: Fiber concrete, lathe waste, compressive strength, DoE method, flexural strength,
environmentally friendly material
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