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ABSTRAK 

 

Genteng Beton Ramah Lingkungan Dengan Substitusi Limbah Serbuk Kaca 

dan Abu Tempurung Kelapa 

 

Oleh Muhammad Ivan Maulana dan Shinta Larasati 

 

Industri konstruksi menghadapi tantangan dalam mengurangi penggunaan sumber 

daya alam dan emisi karbon sehingga diperlukan inovasi material yang lebih ramah 

lingkungan. Penelitian ini bertujuan menganalisis pengaruh substitusi parsial 

limbah serbuk kaca dan abu tempurung kelapa terhadap sifat fisik, sifat mekanis, 

serta biaya material genteng beton. Variasi campuran yang digunakan terdiri atas 

campuran normal (Gga) serta genteng beton inovasi dengan substitusi limbah 

serbuk kaca dan abu tempurung kelapa, yaitu Ggb (7,5%; 5%), Ggc (10%; 5%), 

Ggd (7,5%; 10%), dan Gge (10%; 10%). Pengujian meliputi pemeriksaan visual, 

uji beban lentur, penyerapan air, rembesan air, dan analisis biaya material 

berdasarkan SNI 0096:2007. Hasil penelitian menunjukkan bahwa seluruh variasi 

memenuhi persyaratan visual tanpa retak maupun cacat permukaan. Nilai beban 

lentur tertinggi diperoleh pada variasi Gge sebesar 1731,52 N, meningkat 22,26% 

dibandingkan campuran normal sebesar 1416,21 N. Nilai penyerapan air berada 

pada kisaran 6,81–8,29%, sedangkan seluruh sampel tidak mengalami rembesan 

sehingga memenuhi persyaratan SNI 0096:2007. Biaya material menurun dari 

Rp4.197,88 menjadi Rp3.948,30 per unit atau lebih hemat sekitar 5,95%. Hasil 

penelitian menunjukkan bahwa pemanfaatan limbah serbuk kaca dan abu 

tempurung kelapa berpotensi menghasilkan genteng beton yang lebih kuat, 

ekonomis, dan ramah lingkungan. 

Kata kunci: Genteng Beton, Serbuk Kaca, Abu Tempurung Kelapa, Substitusi 

Parsial, Beban Lentur. 
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ABSTRACT 

 

Environmentally Friendly Concrete Roof Tiles with Glass Powder and Coconut 

Shell Ash Substitution 

 

By Muhammad Ivan Maulana and Shinta Larasati 

 

The construction industry faces challenges in reducing the consumption of natural 

resources and carbon emissions, creating the need for more environmentally 

friendly construction materials. This study aims to analyze the effect of the partial 

substitution of waste glass powder and coconut shell ash on the physical properties, 

mechanical properties, and material cost of concrete roof tiles. The mixture 

variations consisted of a control mix (Gga) and innovative concrete roof tiles 

containing waste glass powder and coconut shell ash at Ggb (7.5%; 5%), Ggc 

(10%; 5%), Ggd (7.5%; 10%), and Gge (10%; 10%), respectively. The tests 

included visual inspection, flexural load, water absorption, water permeability, and 

material cost analysis in accordance with SNI 0096:2007. The results showed that 

all mixtures satisfied the visual quality requirements without cracks or surface 

defects. The highest flexural load was achieved by the Gge mixture, reaching 

1,731.52 N, which was 22.26% higher than the control mix (1,416.21 N). Water 

absorption values ranged from 6.81% to 8.29%, while all specimens showed no 

water leakage, complying with the requirements of SNI 0096:2007. In addition, the 

material cost decreased from IDR 4,197.88 to IDR 3,948.30 per unit, representing 

a cost reduction of approximately 5.95%. These findings demonstrate that the 

utilization of waste glass powder and coconut shell ash can produce stronger, more 

economical, and environmentally friendly concrete roof tiles. 

Keywords: Concrete Roof Tile, Waste Glass Powder, Coconut Shell Ash, Partial 

Substitution, Flexural Load. 
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