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ABSTRAK 

Peningkatan pembangunan di Indonesia menyebabkan kebutuhan material 

konstruksi, termasuk plafon Glass Fiber Reinforced Cement (GRC), terus 

meningkat. Namun, penggunaan serat fiberglass sebagai bahan penguat masih 

menimbulkan permasalahan lingkungan karena sulit terurai. Penelitian ini 

memanfaatkan serat tebu sebagai substitusi serat fiberglass karena memiliki 

kandungan selulosa dan silika yang berpotensi meningkatkan kuat lentur, 

sedangkan cangkang telur ayam ras digunakan sebagai substitusi sebagian semen 

karena mengandung kalsium karbonat yang berpotensi meningkatkan kerapatan 

material serta mengurangi penggunaan semen. Penelitian ini bertujuan 

menganalisis pengaruh substitusi serat tebu dan cangkang telur ayam ras terhadap 

kuat lentur, penyerapan air, penyerapan panas, ketahanan terhadap api, dan 

kerapatan plafon GRC. Metode penelitian menggunakan eksperimen laboratorium 

yang mengacu pada SNI 01-4449-2006 dan didukung dengan studi literatur. 

Penelitian membandingkan empat variasi campuran, yaitu CT0ST0 (kontrol), 

CT5ST5, CT5ST10, dan CT5ST15. Hasil penelitian menunjukkan bahwa substitusi 

serat tebu dan cangkang telur memengaruhi karakteristik plafon GRC. Berdasarkan 

seluruh parameter pengujian, variasi kontrol (CT0ST0) menghasilkan performa 

terbaik dibandingkan seluruh variasi substitusi. Meskipun variasi CT5ST15 

merupakan komposisi substitusi dengan hasil terbaik, performanya masih belum 

mampu melampaui variasi kontrol. Oleh karena itu, penggunaan kombinasi serat 

tebu dan cangkang telur pada komposisi yang diteliti belum direkomendasikan 

sebagai substitusi material penyusun plafon GRC konvensional. 

 

Kata kunci: plafon GRC, serat tebu, cangkang telur ayam ras, substitusi, material 

konstruksi. 
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ABSTRACT 

The rapid growth of the construction sector in Indonesia has increased the demand 

for construction materials, including Glass Fiber Reinforced Cement (GRC) ceiling 

panels. However, the use of fiberglass as a reinforcing material raises 

environmental concerns due to its non-biodegradable nature. This study 

investigated the potential use of sugarcane fiber as a substitute for fiberglass 

because of its high cellulose and silica content, while chicken eggshell powder was 

used as a partial replacement for cement due to its high calcium carbonate content, 

which may improve material density and reduce cement consumption. The objective 

of this study was to analyze the effects of these substitutions on the flexural strength, 

water absorption, heat absorption, fire resistance, and density of GRC ceiling 

panels, and to identify the most suitable mixture composition. A laboratory 

experimental method based on SNI 01-4449-2006 was employed, supported by a 

literature review. Four mixture variations were tested: CT0ST0 (control), CT5ST5, 

CT5ST10, and CT5ST15. The results showed that the substitution of sugarcane fiber 

and chicken eggshell powder affected the physical and mechanical properties of the 

GRC ceiling panels. Nevertheless, the control specimen (CT0ST0) consistently 

exhibited the best overall performance across all testing parameters. Although 

CT5ST15 was the best-performing substitution mixture, its performance did not 

exceed that of the control specimen. Therefore, the combined use of sugarcane fiber 

and chicken eggshell powder is not recommended as a substitute for conventional 

GRC under the conditions investigated in this study. 

 

Keywords: GRC ceiling panel, sugarcane fiber, chicken eggshell powder, 

substitution, environmentally friendly material. 
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