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ABSTRAK

Meningkatnya kebutuhan beton mendorong pemanfaatan material yang lebih ramah
lingkungan untuk mengurangi penggunaan semen. Penelitian ini bertujuan
menganalisis pengaruh Ground Granulated Blast Furnace Slag (GGBFS), fly ash,
dan serbuk besi sebagai substitusi parsial semen terhadap kuat tekan beton serta
menentukan komposisi yang memberikan hasil terbaik. Penelitian menggunakan
metode eksperimen dengan mutu beton rencana f'c 30 MPa. Benda uji terdiri atas
beton normal dan tiga variasi campuran, kemudian diuji kuat tekannya pada umur
7, 14, dan 28 hari menggunakan Compression Testing Machine (CTM). Hasil
penelitian menunjukkan bahwa penggunaan GGBFS, fly ash, dan serbuk besi
memengaruhi perkembangan kuat tekan beton melalui reaksi pozzolanik dan efek
pengisian (filler effect) yang meningkatkan kepadatan mikrostruktur beton. Selain
berpotensi meningkatkan kualitas beton, pemanfaatan limbah industri sebagali
bahan substitusi semen juga mendukung penerapan konstruksi berkelanjutan yang
sejalan dengan Sustainable Development Goals (SDGs), khususnya SDG 9
(Industri, Inovasi, dan Infrastruktur) serta SDG 12 (Konsumsi dan Produksi yang
Bertanggung Jawab). Penelitian ini diharapkan menjadi referensi dalam

pengembangan beton yang berkinerja tinggi dan lebih ramah lingkungan.

Kata kunci: GGBFS, Fly ash, Serbuk besi, Kuat tekan.



ABSTRACT

The increasing demand for concrete in the construction sector has encouraged the
use of more environmentally friendly materials to reduce cement consumption. This
study aims to analyze the effect of using Ground Granulated Blast Furnace Slag
(GGBFS), fly ash, and iron powder as partial cement replacements on the
compressive strength of concrete and to determine the optimum mixture
composition. An experimental method was employed using concrete with a target
compressive strength of 30 MPa. The test specimens consisted of normal concrete
and three concrete mixtures with partial cement replacement. Compressive strength
tests were conducted at the ages of 7, 14, and 28 days using a Compression Testing
Machine (CTM). The results indicate that the incorporation of GGBFS, fly ash, and
iron powder influences the development of concrete compressive strength through
pozzolanic reactions and the filler effect, which improve the density of the concrete
microstructure. In addition to enhancing concrete performance, the utilization of
industrial by-products as partial cement substitutes supports sustainable
construction practices by reducing cement usage and promoting waste utilization.
This study is aligned with the Sustainable Development Goals (SDGs), particularly
SDG 9 (Industry, Innovation and Infrastructure) and SDG 12 (Responsible
Consumption and Production). The findings are expected to serve as a reference
for the development of high-performance and environmentally friendly concrete

materials.

Keywords: GGBFS, Fly ash, Serbuk besi, Compressive strength.
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