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ABSTRAK 

MUHAMMAD FARHAN HUSAIN KHADAFI. Pemanfaatan Limbah 

Instalasi Pengolahan Air Minum Sebagai Substitusi Agregat Halus Pada Beton 

Ringan. Dibimbing oleh ERIZAL dan HERIANSYAH PUTRA. 

Pemanfaatan Water Treatment Sludge (WTS) sebagai substitusi agregat halus 

pada beton ringan berpotensi mengurangi limbah serta memberikan nilai tambah 

pada proses pengolahan air. Penelitian ini bertujuan mengetahui pengaruh variasi 

kadar WTS dan Faktor Air Semen (FAS) terhadap sifat mekanik beton ringan 

melalui pengujian laboratorium dengan rancangan campuran berbasis ACI 523.3R-

14 dan karakterisasi bahan sesuai standar SNI. Variasi WTS sebesar 0%, 5%, 10%, 

dan 15% serta FAS 0,3 hingga 0,6 digunakan untuk mengevaluasi perubahan berat 

isi dan kuat tekan. Hasil penelitian menunjukkan penambahan WTS meningkatkan 

berat isi, sementara kuat tekan menurun seiring meningkatnya FAS dan kadar WTS; 

namun kombinasi FAS 0,3–0,5 dengan WTS hingga 5% masih memenuhi 

persyaratan kuat tekan minimum 2,0 MPa untuk beton ringan non-struktural. 

Kondisi optimum diperoleh pada FAS 0,4 dengan 5% WTS yang menghasilkan 

kuat tekan tertinggi 5,62 MPa, menunjukkan bahwa WTS dapat dimanfaatkan 

sebagai substitusi parsial agregat halus tanpa menurunkan performa beton ringan 

secara signifikan. 

Kata kunci: agregat halus, beton ringan, kuat tekan, limbah, water treatment 

sludge 

ABSTRACT 

MUHAMMAD FARHAN HUSAIN KHADAFI. Utilization of Water 

Treatment Sludge as Fine Aggregate Substitute in Lightweight Concrete. 

Supervised by ERIZAL and HERIANSYAH PUTRA.  

The use of Water Treatment Sludge (WTS) as a fine aggregate substitute in 

lightweight concrete has the potential to reduce waste while adding value to water 

treatment by-products. This study aims to determine the effects of WTS content and 

Water–Cement Ratio (WCR) on the mechanical properties of lightweight concrete 

through laboratory testing based on ACI 523.3R-14 and relevant SNI standards. 

WTS proportions of 0%, 5%, 10%, and 15% with WCR values from 0.3 to 0.6 were 

used to evaluate changes in bulk density and compressive strength. The results 

indicate that WTS increases bulk density, while compressive strength decreases 

with higher WCR and sludge content; however, mixtures containing up to 5% WTS 

with WCR between 0.3 and 0.5 still met the minimum 2.0 MPa requirement for 

non-structural lightweight concrete. The optimum condition was obtained at a WCR 

of 0.4 with 5% WTS, producing the highest compressive strength of 5.62 MPa, 

confirming that WTS can serve as a partial fine-aggregate substitute without 

significantly reducing lightweight concrete performance. 

Keywords: compressive strength, fine aggregate, lightweight concrete, sludge 

waste, water treatment sludge  
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