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ABSTRAK 

Tingginya kerentanan infsastruktur di Indonesia terhadap kegagalan struktural 

akibat beban seismik serta beban operasional berlebih, ditambah karakteristik 

mekanis beton normal yang bersifat getas dan memiliki ketahanan lentur rendah, 

menginisiasi perlunya inovasi pada beton. Sebagai salah satu solusi atas 

keterbatasan mekanis tersebut, dikembangkan beton dengan memanfaatkan 

penambahan polypropylene fiber, yang bertujuan untuk meningkatkan daktilitas 

beton dan menghambat perambatan retak. Mengingat penambahan serat berpotensi 

menurunkan kuat tekan akibat turunnya homogenitas adukan dan peningkatan 

porositas, calcined clay diterapkan sebagai material pozzolanik pengganti sebagian 

semen yang berfungsi sebagai filler sekaligus pengikat tambahan melalui 

pembentukan Calcium Silicate Hydrate (C-S-H). Proporsi campuran skala 

laboratorium ini mengacu pada SNI 7656:2012 dengan membatasi variasi substitusi 

calcined clay dengan kadar 5%, 10%, dan 15% terhadap berat semen, serta kadar 

polypropylene fiber konstan yaitu 0,4% terhadap volume beton. Berdasarkan 

pengujian laboratorium yang meliputi pengujian kuat tekan dan kuat lentur beton 

umur 28 hari dengan mutu rencana f’c 30 MPa dan fs 3,40 MPa, penelitian 

menunjukkan bahwa hasil optimal dicapai oleh variasi substitusi calcined clay 10%. 

Pada umur pengujian tersebut menghasilkan capaian nilai rata-rata kuat tekan 

tertinggi sebesar 36,76 MPa dan kuat lentur sebesar 3,72 MPa yang berturut-turut 

mengalami peningkatan sebesar 13,60% dan 6,90% terhadap beton normal. 

Berdasarkan analisis biaya, beton dengan variasi optimum mengalami peningkatan 

biaya produksi sebesar 16,97% dibandingkan beton normal pada mutu yang setara. 

Hal tersebut menunjukkan bahwa meskipun kombinasi material ini mampu 

meningkatkan performa mekanis beton, penggunaannya belum dapat dikatakan 

ekonomis sehingga masih diperlukan optimasi lebih lanjut untuk memperoleh 

keseimbangan antara peningkatan mutu dan biaya produksi. 
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ABSTRACT 

The high vulnerability of infsastructure in Indonesia to structural failure caused by seismic 

loads and excessive operational loads, combined with the brittle characteristics and low 

flexural resistance of conventional concrete, creates the need for innovation in concrete 

materials. As an effort to overcome these mechanical limitations, concrete with the addition 

of polypropylene fiber was developed to improve ductility and reduce crack propagation. 

However, the use of fiber may decrease compressive strength due to lower mixture 

homogeneity and increased porosity. Therefore, calcined clay was used as a partial 

replacement material for cement because it works as a filler and additional binder through 

the formation of Calcium Silicate Hydrate (C-S-H). The laboratory mix proportion in this 

study followed SNI 7656:2012, with calcined clay substitution variations of 5%, 10%, and 

15% by cement weight, and a constant polypropylene fiber content of 0.4% by concrete 

volume. Based on laboratory tests, including compressive strength and flexural strength 

tests at 28 days with design strengths of f’c 30 MPa and fs 3.40 MPa, the results showed 

that the optimum performance was obtained fsom the 10% calcined clay substitution 

variation. At this testing age, the mixture produced the highest average compressive 

strength of 36.76 MPa and flexural strength of 3.72 MPa, which increased by 13.60% and 

6.90%, respectively, compared to normal concrete. Based on the cost analysis, concrete 

with the optimum variation experienced a 16.97% increase in production cost compared 

to normal concrete with the same quality. This shows that although this material 

combination can improve the mechanical properties of concrete, its application cannot yet 

be considered economical. Therefore, further optimization is required to achieve a balance 

between strength improvement and production cost. 

 

Keywords: fiber-reinforced concrete, polypropylene fiber, calcined clay, 

compressive strength, flexural strength. 
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