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ABSTRAK

“STUDI PENELITIAN PENGARUH PENAMBAHAN SERAT ALUMINIUM PADA
BETON GEOPOLIMER BERBASIS FLY ASH BERDASARKAN SIFAT
KARAKTERISTIK MEKANIS BETON”

Disusun oleh: Efrandy Umbu Pati Mbiliyora' (2121104). Pembimbing I: Mohammad Erfan,
ST., MT.? Pembimbing II: I Nyoman Sudiasa, S.Si., M.Si.> Program Studi Teknik Sipil S-1,
Fakultas Teknik Sipil dan Perencanaan, Institut Teknologi Nasional Malang.

Beton merupakan material konstruksi yang paling banyak digunakan, namun
produksi semen sebagai bahan utama beton menghasilkan emisi CO: yang tinggi.
Sebagai alternatif ramah lingkungan, beton geopolimer berbasis fly ash dipilih karena
mampu mengurangi dampak negatif terhadap lingkungan. Untuk meningkatkan sifat
mekanis beton geopolimer, penelitian ini memanfaatkan limbah kaleng aluminium
yang diolah menjadi serat sebagai bahan tambahan, dengan tujuan meningkatkan kuat
tekan, kuat tarik belah, dan kuat lentur beton.

Metode penelitian yang digunakan adalah eksperimen laboratorium dengan
variasi penambahan serat aluminium sebesar 0%, 0,050%, 0,075%, dan 0,100% dari
volume beton. Benda uji berupa silinder (15 x 30 cm) untuk uji kuat tekan dan tarik
belah, serta balok (15 x 15 % 60 cm) untuk uji lentur, dengan umur uji 7 hari. Pengujian
meliputi slump test, uji kuat tekan, kuat tarik belah, dan kuat lentur, serta analisis data
menggunakan interval kepercayaan dan regresi untuk mengetahui hubungan
penambahan serat terhadap sifat mekanis beton.

Hasil penelitian menunjukkan bahwa penambahan serat aluminium
memberikan pengaruh positif terhadap peningkatan sifat mekanis beton geopolimer
berbasis fly ash. Nilai kuat tekan optimum diperoleh pada variasi 0,075% sebesar 27,63
MPa, kuat tarik belah optimum pada variasi 0,075% sebesar 2,95 MPa, dan kuat lentur
optimum pada variasi 0,100% sebesar 6,73 MPa. Berdasarkan hasil tersebut, dapat
disimpulkan bahwa serat aluminium dari limbah kaleng mampu meningkatkan kinerja
beton geopolimer dan berpotensi menjadi material penguat ramah lingkungan yang
aplikatif dalam konstruksi.

Kata kunci: beton geopolimer, fly ash, serat aluminium



ABSTRACT

"RESEARCH STUDY OF THE EFFECT OF ADDING ALUMINUM FIBER TO FLY
ASH-BASED GEOPOLYMER CONCRETE BASED ON THE MECHANICAL
CHARACTERISTICS OF CONCRETE"

Compiled by: Efrandy Umbu Pati Mbiliyora' (2121104). Supervisor I: Mohammad Erfan, ST.,
MT.? Supervisor II: 1 Nyoman Sudiasa, S.Si., M.Si.> S-1 Civil Engineering Study Program,
Faculty of Civil Engineering and Planning, National Institute of Technology Malang.

Concrete is the most widely used construction material, but the production of
cement as the main material of concrete produces high CO: emissions. As an
environmentally friendly alternative, fly ash-based geopolymer concrete was chosen
because it is able to reduce negative impacts on the environment. To improve the
mechanical properties of geopolymer concrete, this study utilizes waste aluminum cans
that are processed into fibers as an additional material, with the aim of increasing the
compressive strength, tensile strength, and bending strength of concrete.

The research method used was a laboratory experiment with a variation in the
addition of aluminum fiber of 0%, 0.050%, 0.075%, and 0.100% of the volume of
concrete. The test pieces are in the form of cylinders (15 x 30 cm) for compressive
strength and tensile strength, and beams (15 x 15 x 60 cm) for flexure tests, with a test
life of 7 days. The tests included slump tests, compressive strength, tensile strength,
and flexural strength tests, as well as data analysis using confidence intervals and
regressions to determine the relationship of fiber addition to the mechanical properties
of concrete.

The results showed that the addition of aluminum fiber had a positive effect on
improving the mechanical properties of fly ash-based geopolymer concrete. The
optimum compressive strength value was obtained at the 0.075% variation of 27.63
MPa, the optimum tensile strength at the 0.075% variation of 2.95 MPa, and the
optimum flexural strength at the 0.100% variation of 6.73 MPa. Based on these results,
it can be concluded that aluminum fiber from canned waste is able to improve the
performance of geopolymer concrete and has the potential to become an
environmentally friendly reinforcing material that is applicable in construction

Keywords: geopolymer concrete, fly ash, aluminum fiber
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