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ABSTRAK

Beton integral merupakan material konstruksi yang dikembangkan untuk
meningkatkan ketahanan terhadap penetrasi air tanpa memerlukan lapisan
waterproofing. Penelitian ini bertujuan menganalisis pengaruh substitusi fIy ash dan
penambahan crystalline powder waterproofing terhadap kuat tekan, kekedapan air,
dan penyerapan air beton integral. Metode yang digunakan adalah eksperimen
dengan mutu rencana beton 25 MPa dan faktor air-semen 0,61. Variasi campuran
terdiri atas A (0%, 0%), B (10%, 2%), C (20%, 3%), dan D (30%, 4%), yang
menunjukkan persentase substitusi fly ash dan penambahan crystalline powder
waterproofing terhadap berat semen. Pengujian pada umur 28 hari meliputi slump
test, kuat tekan, kekedapan air, dan penyerapan air. Hasil penelitian menunjukkan
bahwa nilai kuat tekan rata-rata beton pada variasi A, B, C, dan D berturut-turut
sebesar 26,880 MPa, 27,615 MPa, 28,389 MPa, dan 26,163 MPa. Hasil pengujian
kekedapan air menunjukkan persentase kehilangan air sebesar 36,667%, 29,333%,
26,667%, dan 22,667%, sedangkan nilai penyerapan air sebesar 0,706%, 0,404%,
0,166%, dan 0,117%. Hasil penelitian menunjukkan bahwa substitusi fly ash
berkontribusi terhadap peningkatan kuat tekan beton pada kadar tertentu,
sedangkan penambahan crystalline powder waterproofing menurunkan kekedapan
air dan penyerapan air beton. Secara umum, kombinasi kedua material tersebut
memberikan pengaruh terhadap karakteristik mekanik dan durabilitas beton
integral.

Kata kunci: fIy ash, crystalline powder waterproofing, beton integral, kuat tekan,
kekedapan air.
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ABSTRACT

Integral concrete is a construction material developed to enhance resistance to
water penetration without the need for a waterproofing layer. This study aims to
analyse the effect of fly ash substitution and the addition of crystalline
waterproofing powder on the compressive strength, watertightness and water
absorption of integral concrete. The method employed was an experimental study
with a target concrete strength of 25 MPa and a water-cement ratio of 0.61. The
mix variations consisted of A (0%, 0%), B (10%, 2%), C (20%, 3%) and D (30%,
4%), representing the percentage of fly ash substitution and crystalline powder
waterproofing addition relative to the weight of cement. Tests at 28 days included
slump tests, compressive strength, watertightness and water absorption. The
research results showed that the average compressive strength of the concrete in
mixtures A, B, C and D was 26.880 MPa, 27.615 MPa, 28.389 MPa and 26.163
MPa, respectively. The water impermeability test results showed water loss
percentages of 36.667%, 29.333%, 26.667% and 22.667%, whilst the water
absorption values were 0.706%, 0.404%, 0.166% and 0.117%. The research results
indicate that the substitution of fly ash contributes to an increase in the compressive
strength of concrete at certain levels, whilst the addition of crystalline
waterproofing powder reduces the concrete s watertightness and water absorption.
In general, the combination of these two materials influences the mechanical
characteristics and durability of integral concrete.

Keywords: fly ash, crystalline powder waterproofing, integral concrete,
compressive strength, water resistance.
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